
-I/} TEXAS 
INSTRUMENTS 

AST 

Suggested Retail Price: $19.95 

Advanced SiCMOS Technologv 
A High-Performance L.ine of S-V and 3.3-V Products 

1992 Advanced Bus-Interface and Management Logic 



. , 'l'" '1 \.\)\ J ":) if ': ii :i: '.\ ;'1 
. ,.' ";;1 ~';";';"'-G-e-n-e;"'ra-I-In-f-o-rm-at-Io-n-----------------"-. 

I '. :'~ ~ 'l J >' 
I: ': ~ 1 I 

~ ___ A_B_T_O_ct_a_ls ____________________________ ~'f_1II 

~ ___ A_B_T_W __ ld_e_b_u_s_TM _________________ ~'f_1II 

~ ____ A_B_T_W __ ld_e_b_u_s_+_TM _________________________ ~"_~1II 

~ _____ A_B_T_M_e_m_o_~_D_ri_ve_r_s ______________________ ~if_1II 

~ _____ A_B_T_25_._Q_I_n_cl_d_e_nt_.W_av_e_S_w_lt_ch_l_n_g_D_r_�v_e_rs _________ ~8_·111 

~ ____ F_u_tu_r_e_b_us_+_I_B_T_L_T_ra_n_s_c_el_v_er_s __________________ ~'f_1II 

~ ____ J_T._A_G_S_C_O_P_E_TM_l_e_st_a_b_lr~I~~D_ev_i_c_es ____________ ~,_:tII 

~ ___ ~_VT_O_c_t_a'_s ______________________ ~'f_·1II 





ABT 
Advanced BiCMOS Technology 

Data Book 
1992 

A High-Performance Line of 
s-y and 3.3-Y Products 

"'11 TEXAS 
INSTRUMENTS 
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TI warrants performance of its semiconductor products and related software to 
current specifications in accordance with Tl's standard warranty. Testing and 
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the written approval of the appropriate TI officer. Certain applications using 
semiconductor devices may involve potential risks of personal injury, property 
damage, or loss of life. In order to minimize these risks, adequate design and 
operating safeguards should be provided by the customer to minimize inherent 
or procedural hazards. Inclusion ofTI products in such applications is understood 
to be fully at the risk of the customer using TI devices or systems. 

TI assumes no liability for applications assistance, customer product design, 
software performance, or infringement of patents or services described herein. 
Nor does TI warrant or represent that any license, either express or implied, is 
granted under any patent right, copyright, mask work right, or other intellectual 
property right of TI covering or relating to any combination, machine, or process 
in which such semiconductor products or services might be or are used. 

Copyright © 1992, Texas Instruments Incorporated 

Printed in the U.S.A. 

EPIC, EPIC-lIB, SCOPE, UBE, UBT, Widebus, Shrink Widebus, and 
Widebus+ are trademarks of Texas Instruments Incorporated. 



INTRODUCTION 

As the operating frequencies of microprocessors increase, the period of time allotted for memory 
access, arithmetic computation, or similar operations decreases. With this in mind, a new series 
of advanced bus interface products, developed with Texas Instruments' submicron Advanced 
BiCMOS (ABT) process technology, assumes a prominent role as the key high-performance logic 
needed in today's workstation, personal and portable computer, and telecom systems. The goal 
of this family of products is to provide to system designers a bus interface solution combining high 
drive capability, lower power consumption, signal integrity, and propagation delays fast enough 
to appear transparent with respect to overall system performance. Fine-pitch package options 
simplify layout, reduce required board space, and decrease overall system costs. Novel circuit 
design techniques add value over competitive solutions. 

Welcome to the new Texas InstrumentsABT Advanced Bus Interface Data Book. Included herein 
is the broadest line of advanced bus products in the industry. Some of the products can be 
considered general purpose, while others are designed to offer specific compatibility to IEEE 
standard specifications. For the first time, 3.3-V products have been included along with 
traditional5-V offerings. However, the one featu~e common to all the products is performance in 
the form of the EPICUBTM submicron ABT process. It is part CMOS and part bipolar, but it is all 
performance. 

The products described in this data book have been designed specifically to help system 
engineers meet the varied and stringent requirements of their end equipments. Products range 
from the extremely simple and popular octal buffer/transceiver to the extremely complex 36-bit 
universal bus transceiver (UBT'M). For midscale integration, a whole series of 16-bit Wide bus ™ 

products exist. Because board costs also affect system costs, it is desirable for chips to be housed 
in a variety of packaging options to save space. Each of the products in the data book are offered 
in a number of different surface-mount and fine-pitch package options such as the shrink 
small-outline package (SSOP) and the thin shrink small-outline package (TSSOP). Finally, circuit 
design techniques built into the silicon such as mixed mode, power on demand, and bus hold offer 
enhanced parametrics and save having to discretely implement these enhancements. 

Most of the products in the data book are available in production quantities. Please contact your 
local authorized distributor or Texas Instruments representative for details on any of these 
devices. Some of the devices in this data book are not yet available in production quantities; 
information on these devices is included in Product Previews. Texas Instruments is also 
evaluating many other devices for market introduction. Some of these are listed along with a 
description of their function in tables at the front of each section. Please contact our hotline at 
214-997-5202 if you are interested in learning more about our plans for these devices. 

Finally, in addition to specific information on the products, the data book contains other useful 
sections including mechanical data, application notes, and characterization information. 

We hope you agree that Texas Instruments has the most complete line of high-performance 
bus-interface logic in the industry. We hope that these products will meet your system and design 
needs. 

EPIC-IIB, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 
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PRODUCT STAGE STATEMENTS 

PRODUCTION DATA information is current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

The next statements must be used in combination: 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing 
of all parameters. 

If any of the pages contain PRODUCT PREVIEW information, this statement must appear at the 
lower left on those pages: 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

If any of the pages contain ADVANCE INFORMATION, this statement must appear at the lower 
left on those pages: 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council of the Electronic I ndustries Association (EIA) for use in the USA and by the International Electrotechnical 
Commission (IEC) for international use. 

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

CI Input capacitance 
The internal capacitance at an input of the device. 

Co Output capacitance 
The internal capacitance at an output of the device. 

Cpd Power dissipation capacitance 
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Po = Cpd Vcc2 f + IcC VCC. 

fmax Maximum clock frequency 
The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification. 

Icc Supply current 
The current into* the Vcc supply terminal of an integrated circuit. 

. alcc Supply current change 
The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
OVorVcc· 

ICEX Output high leakage current 
The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vo = 5.5 V. 

IIH High-level input current 
The current into* an input when a high-level voltage is applied to that input. 

III Low-level input current 
The current into* an input when a low-level voltage is applied to that input. 

IOFF Input/output power-off leakage current 
The maximum leakage current int%ut of the input/output transistors when forcing the input/output to 
4.5 V and V cc = 0 V. 

IOH High-level output current 
The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

IOl Low-level output current 
The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

loz Off-state (high-impedance-state) output current (of a 3-state output) 
The current flowing into* an output having 3-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output. 

*Current out of a terminal is given as a negative value. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

ta Access time 
The time interval between the application of a specified input pulse and the availability of valid signals 
at an output. 

tdls Disable time (of a 3-state or open-collector output) 
The propagation time between the specified reference pOints on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state. 

NOTE: For 3-state outputs, ~is = tpHZ or tpLZ. Open-collector outputs will change only if they are low 
at the time of disabling so ~is = tpLH' 

ten Enable time (of a 3-state or open-collector output) 
The propagation time between the specified reference pOints on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low). 

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 
outputs, ten = tPZH or tpZL. Open-collector outputs will change only if they are responding to data 
that would cause the output to go low so, for them ten = tpHL' 

th Hold time 
The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal. 

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transitic;m) for which correct operation 
of the digital circuit is guaranteed. 

tpd Propagation delay time . 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level. (tpd = tpHL or tpLH). 

tpHL Propagation delay time, hlgh-to-Iow level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level. 

tpHZ Disable time (of a 3-state output) from high level 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to a high-impedance (off) state. 

tpLH Propagation delay time, low-to-hlgh level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level. 

tpLZ Disable time (of a 3-state output) from low level 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to a high-impedance (off) state. 

tPZH Enable time (of a 3-state output) to high level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3~state output changing from a high-impedance (off) state to the defined high level. 

tpzL Enable time (of a 3-state output) to low level 

1-6 

The time interval between the specified reference points on the input and output voltage waveforms. with 
the 3-state output changing from a high-impedance (off) state to the defined low level. 
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tau Setup time 

GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

tw Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform. 

VIH High-level input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is guaranteed. 

VIL Low-level input voltage 
An input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is guaranteed. 

VOH High-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a high level at the output. 

VOL Low-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a low level at the output. 

VT+ Positive-going threshold level 
The voltage level at a transition-operated input that causes operation of the logiC element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, VT-. 

VT- Negative-going threshold level 
The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, VT +. 
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EXPLANATION OF FUNCTION TABLES 

The following symbols are used in function tables on TI data sheets: 

H high level (steady state) 

L 

t 
~ 

X 
z 
a .. h 

00 
00 

Qn = 
SL 

L..J 

TOGGLE = 

low level (steady state) 

transition from low to high level 

transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state output 

the level of steady-state inputs A through H respectively 

level of 0 before the indicated steady-state input conditions were established 

complement of 00 or level of 0 before the indicated steady-state input 
conditions were established 

level of 0 before the most recent active transition indicated by ~ or t 
one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active 
transition indicated by ~ or t 

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or ~, this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, 00, or 0 0), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse,SL or L..J , the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 

1-8 
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EXPLANATION OF FUNCTION TABLES 

Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g., 
type SN74194. 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
CLEAR CLOCK QA QB Qc QD 

S1 SO LEFT RIGHT A B C D 

L X X X X X X X X X L L L L 

H X X L X X X X X X aAD Qso Qco Qoo 

H H H t x x a b c d a b c d 

H L H t X H H H H H H aAn QSn acn 

H L H t X L L L L L L QAn QSn QCn 

H H L t H X X X X X aSn QCn QOn H 

H H L t L X X X X X asn QCn QOn L 

H L L X X X X X X X aAO aSO QCO QOO 

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines ofthe table only the rising transition of the clock is shown to be active, the second 
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-Iow 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output QA, data entered at B will be at 
Qs, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at QA is now at QB, the previous levels of QB and 
Qc are now at Qc and Qo, respectively, and the data previously at Qo is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at QB is not at QA, the previous levels of Qc 
and Qo are now at Qs and Qc,respectively, and the data previously at QA is no longer in the register. This entry of 
serial data and shift takes place on the low-to-high transition of the clock when S 1 is high and SO is low and the levels 
at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLlP·FLOP AND LATCH SIGNAL CONVENTIONS 

It is normal TI practice to name the outputs and other inputs of a O-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (0) inputs. Outputs that produce data in phase with the data inputs are called 
o and those producing complementary data are called 0'. An input that causes a 0 output to go high or a 0' output 
to go low is called preset (PRE). An input that causes a 0' output to go high or a 0 output to go low is called clear (CLR). 
Bars are used over these pin names (PRE and CLR) if they are active low. 

The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits 0 and O. 

In some applications, it may be advantageous to redesignate the data input from 0 to 0 or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 

Pm: 
C 

o 
"C[R 

PRE 
ClK 

o 
"C[R 

1 

2 

3 

4 

1 

2 

3 

4 

" S 5 

C1 I 

10 
t-..... 6 

'" R 

LATCH 

f"-s 5 

C1 

10 
t-..... 6 

'" R 

FLIP-FLOP 

Q 

Q 
"C[R 

ClK 
D 

PRE 

1 

2 

3 

4 

1 

2 

3 

4 

" R 5 

C1 
f'-... 10 6 

."- S 
Q 

LATCH 

"- R 5 

C1 

"- 10 6 

"'s 
Q 

FLIP-FLOP 

The figures show that when 0 and 0' exchange names, the preset and clear pins also exchange names. The polarity 
indicators (t::::.. ) on PRE and ern remain, as these inputs are still active-low, but the presence or absence of the polarity 
indicator changes at 0 (or 0),0, and O. Pin 5 (0 or Q) is still in phase with the data input (0 or 0); their active levels 
change together. 
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THERMAL INFORMATION 

In digital system design, consideration must be given to 
thermal management of components. The small size of 
the small-outline package makes this even more 
critical. Figure 1 shows the thermal resistance of these 
packages for various rates of air flow. 

The thermal resistances in Figure 1 can be used to 
approximate typical and maximum virtual junction 
temperatures for the EPIC"· ACL family. In general, the 
junction temperature for any device can be calculated 
using Equation 1. 

T J = RaJA x PT + T A (1 ) 

where: 

T J virtual junction temperature 
RaJA thermal resistance, junction to free air 
PT total power dissipation of the device 
T A free-air temperature 

The total power consumption can be determined from 
Equation 2 for an AC device and Equation 3 for an ACT 
device. 

PT = Vcc x Icc + (Cpd x Vcc2 x fi) + l:(CL x Vcc2 x fo) 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

g 
0

1 
Gl 
u 
C 

~ 
iii 
Gl 
a:: 
iO 
E 
Gl 
.c 
I-... 
C 
Gl 
:c 
E 

AIR VELOCITY 

~ 60r----?~~--~~=__4----+----4 
";!; 
o :e 
c 
~ 40 

~ 30~--~--~----~--~----~--~ 
~ 0 100 200 300 400 500 600 

Air Velocity - Feet/Min 

Figure 1 

PT = Vcc x [Icc + (N x ~Icc x dc)] + (Cpd x Vcc2 x fi) + l:(CL x Vcc2 x fo) 

where: 

Vcc supply voltage (5 V for typical, 5.5 V for maximum) (see Note 1) 
Icc quiescent supply current (specified on device data sheet) 
Cpd power dissipation capacitance (from the device data sheet) 
fi input frequency 
CL output load capacitance 
fo output frequency 
N number of inputs driven by a TTL device 
dc duty cycle 
~Icc increase in supply current (specified on device data sheet) 

(2) 

(3) 

NOTE 1: In system applications, Icc can be minimized by keeping input voltage levels less than 1 V for V 1L and greater than V cc-1 V for VIH and 
input rise and fall times less than 15 ns. 

EPIC is a trademark of Texas Instruments Incorporated. 
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FUNCTIONAL INDEX 

The following tables outline the logic functions Texas Instruments offers in a variety of technologies. The tables are 
organized by function type and list all available or planned options of that function. The technology columns identify 
the appropriate family and a particular data book where more information can be found. The applicable literature 
number, composed of either seven or eight alphanumeric characters, can be found at the lower right-hand corner on 
the back cover of each publication. 

List of additional General Purpose Logic data books: 

1-12 

AC and ACT Devices Advanced CMOS Logic Data Book SCAD001C 

Advanced Logic Devices 

ALS and AS Devices 

BCT Devices 

Advanced Logic and Bus Interface Logic Data Book 

ALS/AS Logic Data Book 

BiCMOS Bus Interface Logic Data Book 

SCYD001 

SDAD001B 

SCBD001A 

SDFD001B 

SCAD003 

SCLD001C 

SSYV001 

SDLD001A 

F Devices 

FIFO Devices 

F Logic (54/74F) Data Book 

High-Performance FIFO Memories Data Book 

High-Speed CMOS Logic Data Book 

SCOPETM Product Information 

HC and HCT Devices 

SCOPE"· Devices 

Std TIL, LS,· and S Devices TIL Logic Data Book 

Contents 
Page 

GATES ••••••••••••••.•.•.••.••••.•..••••••..•••.••.•..•.••.•.•..•.•... 1-14 

Positive-NAND Gates ............................................... 1-14 

Positive-AND Gates ................................................ 1-14 

Positive-ORINOR Gates ............................................ 1-15 

OR/NOR Gates .................................................... 1-15 

AND-OR Gates .................................................... 1-15 

INVERTING/NONINVERTING BUFFERS .•••..•.•..•.•.••.••••••....•...•• 1-16 

Hex Inverters/Noninverters .......................................... 1-16 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS .................•..•....• 1-17 

Buffers/Drivers ..................................................... 1-17 

Universal Bus Transceivers (UBTTM)/Universal Bus Exchangers (UBE"') ., 1-18 

Bus Transceivers .................................................. 1-19 

MOS Memory Driversrrransceivers ................................... 1-22 

TESTABILITY BUS·INTERFACE CiRCUiTS ••.••.••••......••••.•..•.•..•. 1-23 

SCOPETM Testability Circuits ......................................... 1-23 

FLIP·FLOPS AND LATCHES .••.•.•.••.•..•.••.•••..••.•.•.••.•.••.•.•.. 1-24 

Flip-Flops ......................................................... 1-24 

Latches ................................ ' ................... ' . . . . . . . . 1-26 
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FUNCTIONAL INDEX 

Contents (continued) 
Page 

REGISTERS .••.•.••..•...••.•.••.•.••••..•.•..•.•..•.•....•..•.•..•..• 1-27 

Shift Registers ........................................ , ............ 1-27 

Register Files. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-27 

COUNTERS ............................................................ 1-28 

Synchronous Counters - Positive-Edge-Triggered ...................... 1-28 

Asynchronous Counters (Ripple Clock) - Negative-Edge-Triggered ....... 1-28 

8-Bit Binary Counters With Registers ................................. 1-28 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS •..•.•.••.•. 1-29 

Encoders/Data Selectors/Multiplexers ................................ 1-29 

Decoders/Demultiplexers ........................................... 1-30 

Shifters ........................................................... 1-30 

COMPARATORS AND PARITY GENERATORS/CHECKERS ...•....•....•.. 1-31 

Comparators ............................. ~ ........................ 1-31 

Address Comparators .............................................. 1-31 

Parity Generators/Checkers ........................... , ............. 1-31 

ARITHMETIC CIRCUITS AND FIFO MEMORIES .•......................... 1~2 

Parallel Binary Adders .............................................. 1-32 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators ..... 1-32 

First-In, First-Out Memories (FIFOs) .................................. 1-32 

CLOCK DRIVER CIRCUITS •...••..•...•.••.•..•.•..•...........•..•.... 1-33 

Clock Drivers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-33 

ECl TRANSLATORS ••••.••.••.•.••.•••..•.••.••.•.•.••...•..........•. 1-34 

ECL-to-TTL or TTL-to-ECL Translators ............................... 1-34 
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FUNCTIONAL INDEX 

GATES 

Positive-NAND Gates 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT ABT 

'30 II II II II 
8-lnput 

'11030 II t/ 

13-lnput '133 II II 

Dual 2-lnput '8003 II 

'11013 II 

'20 II II II II 
Dual 4-lnput 

'40 II II 

'11020 II II 

'10 II II II II 

Triple 3-lnput '1010 II 

'11010 II II 

'00 II II II II II 

'11000 II II 

'37 II 

Quad 2-lnput OC '38 II II 

'132 II 

'11132 II II . 
'1000 II 

'804 II II 
Hex 2-lnput 

'1804 II 

'01 II II 
Quad 2-lnput OC 

'03 II II 

Positive-AND Gates 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT 
Triple 3-lnput OC '15 II 

OC '09 II II 
Quad 2-lnput 

'7001 II 

'21 II II II II 
Dual4-lnput 

'11021 II II 

'11 II II II II 
Triple 3-lnput 

'11011 II II 

'08 II II II II II 

Quad 2-lnput '1008 II 

'11008 II II 

'808 II II 
Hex2-lnput 

'1808 II 
NOTES: 
II Product available in technology indicated 
+ New product planned in technology indicated 
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Positive-OR/NOR Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

Triple 3-lnput '4075 

'32 t/ 

'1032 
Quad 2-lnput 

'11032 

'7032 

'832 t/ 
Hex2-lnput 

'1832 

Dual 5-lnput '260 

'27 t/ 
Triple 3-lnput 

'11027 

'02 t/ 

oe '33 t/ 

Quad 2-lnput '36 

'7002 

'11002 

'805 t/ 
Hex 2-lnput 

'1805 

OR/NOR Gates 

DESCRIPTION OUTPUT TYPE 

8-lnput '4078 

Quad 2-lnput '86 

Exclusive-OR Gates '11086 
With Totem-Pole Outputs '386 

Quad 2-lnput oe '136 
Exclusive-OR Gates 

OD '266 

'810 
Quad 2-lnput 

'11810 
Exclusive-NOR Gates 

'7266 

oe '811 

AND-OR Gates 

DESCRIPTION OUTPUT TYPE 

Quad 4-2-3-2-Wide Input '64 

Dual2-Wide 2-lnput, 3-lnput '51 

NOTES: 
t/ Product available in technology indicated 
+ New product planned in technology indicated 

GATES (continued) 

TECHNOLOGY 

AS F HC HCT AC 

t/ 

t/ t/ t/ t/ 

t/ 

t/ 

t/ 

t/ t/ 

t/ 

t/ 

t/ t/ t/ 

t/ 

t/ t/ t/ t/ 

t/ t/ 

t/ 

t/ 

t/ t/ 

t/ 

TECHNOLOGY 

ALS AS F HC HCT AC 

t/ 

t/ t/ t/ t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

ALS AS F 

t/ 

t/ 
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ACT BCT ABT 

t/ 

t/ 

t/ 

ACT BCT ABT 

t/ 

t/ 

ACT BCT ABT 
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FUNCTIONAL INDEX 

INVERTING/NONINVERTING BUFFERS 

Hex Inverters/Noninverters 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT HCU AC ACT BCT ABT 
'04 tI tI tI tI tI tI 

'11004 .J V' .. 
OC '05 tI tI 

Hex Inverters '14 tI 

'11014 tI tI 

'1004 tI tI 

'1005 tI 
'34 tI 

'11034 tI tI 
Hex OC '35 tI Noninverters 

'1034 tI tI 

OC '1035 tI 
NOTES: 
tI Product available in technology indicated 
+ New product planned in technology indicated 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Buffers/Drivers 

DESCRIPTION OUTPUT 

Quad Buffers/Drivers 3S 

Noninverting Hex Buffers/Drivers 3S 

Inverting Hex Buffers/Drivers 3S 

3S 

Noniriverting Octal Buffers/Drivers 

DC 

3S 

Inverting Octal Buffers/Drivers 

DC 

Inverting and Noninverting 3S 

Octal Buffers/Drivers DC 
Triple 4-lnput AND/NAND Drivers 

Triple 4-lnput OR/NOR Drivers 

Noninverting 10-Bit Buffers/Drivers 3S 

Inverting 10-Bit Buffers/Drivers 3S 

Noninverting 16-Bit Buffers/Drivers 3S 

NOTES: 
t/ Product available in technology indicated 
+ New product planned in technology indicated 

TYPE 
ALS AS F 

'125 t/ 

'126 t/ 

'365 

'367 

'368 

'241 t/ t/ t/ 

'11241 

'25241 

'244 t/ t/ t/ 

'11244 

'1244 t/ 

'25244 

'465 t/ 

'541 t/ t/ 

'757 t/ 

'760 t/ t/ 

'25760 

'240 t/ t/ t/ 

'11240 

'1240 t/ 

'25240 

'466 t/ 

'540 t/ 

'756 t/ t/ 

'763 t/ t/ 

'230 t/ 

'762 t/ 

'11800 

'11802 

'827 

'11827 

'29827 t/ 

'828 

'11828 

'29828 t/ 

'16241 

'16244 

'16541 
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+ 
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ACT BCT ABT LVT 
t/ + t/ 

t/ + 

t/ + 
t/ 

+ + 
t/ + t/ 

t/ 

t/ + 

t/ t/ 

t/ 

t/ 

+ 
t/ t/ + 

t/ 

t/ 

t/ + 
t/ 

+ 
t/ 

+ 
t/ 

t/ 

+ 
t/ 

t/ 

t/ t/ 

t/ t/ + 
t/ t/ 
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FUNCTIONAL INDEX 

. BUFFERS/DRIVERS AND BUS TRANSCEIVERS {continued} 

Buffers/Drivers (continued) 

DESCRIPTION 
TECHNOLOGY 

OUTPUT TYPE 
'AC -ABT ALS AS F HC HCT ACT BCT LVT 

'16240 .... .... .... 
Inverting 16-Bit Buffers/Drivers 3S 

'16540 v ., 
Noninverting 18-Bit Buffers/Drivers 3S '16825 .... + 
Inverting 18-Bit Buffers/Drivers 3S '16826 + + + 
Noninverting 20-Bit Buffers/Drivers 3S '16827 .... + 
Inverting 20-Bit Buffers/Drivers 3S '16828 + + 
Octal Buffers/Drivers '746 .... 
With Input Pullup Resistors '747 .... 

Universal Bus Transceivers {UBTTM}/Unlversal Bus Exchangers {UBETM} 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT ABT LVT 

'16500 + 
'1650OA .... 

Noninverting 18-Bit 
3S '16501 .... + Universal Bus Transceivers (UBT T.) 

'16600 + 
'16601 + 

Noninverting 36-Bit '32500 + 3S ' 
Universal Bus Transceivers (UBT TO) '32501 + 
Noninverting 16-Bit Tri-Port 

3S '32316 + Universal Bus Exchangers (UBE T.) 

Noninverting 18-Bit Tri-Port 3S '32318 + Universal Bus Exchangers (UBE TO) 

'162500 + 
18-Bit Universal Bus Transceivers '162501 + (UBT T.) With Series Resistors on 3S 
B Port '162600 + 

'162601 + 
SCOPET. 18-Bit 

3S '18502 + Universal Bus Transceivers (UBT TO) 

SCOPETO 20-Bit 
3S '18504 + Universal Bus Transceivers (UBT TO) 

NOTES: 
.... Product available in technology indicated 
+ New product planned in technology indicated 

UBT, UBE, and SCOPE are trademarks of Texas Instruments Incorporated. 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers 

DESCRIPTION OUTPUT 

Noninverting Quad Transceivers 3S 

OC 
Inverting Quad Transceivers 

3S 

3S 

Noninverting Octal Transceivers 

OC 

OC/3S 

3S 

Inverting Octal Transceivers 

OC 

OC/3S 

True and Inverting 3S 

Octal Transceivers OC 

Noninverting 9-Bit Transceivers 3S 

Inverting 9-Bit Transceivers 3S 

Noninverting 1 O-Bit Transceivers 3S 

Inverting 1 O-Bit Transceivers 3S 

Noninverting 16-Bit Transceivers 35 

Inverting 16-Bit Transceivers 3S 

NOTES: 
II' Product available in technology indicated 
+ New product planned in technology indicated 

TYPE 
ALS AS F 

'243 II' II' II' 
'758 II' 
'242 II' II' 
'245 II' II' II' 
'1245 II' 

'11245 

'25245 

'25641 

'645 II' II' 
'1645 II' 
'621 II' II' 
'623 II' II' f/ 
'11623 

'641 II' II' 
'639 II' II' 
'620 II' 
'11620 

'25620 

'640 II' II' 
'1640 II' 
'11640 

'25640 

'622 II' 
'642 II' II' 

'25642 

'638 II' II' 

'11643 

'644 II' 

'863 

'29863 II' 

'29864 II' 
'861 

'29861 II' 
'11862 

'29862 

'16245 

'16623 

'16640 

'16620 

TEXAS • 
INSfRUMENTS 

HC 

II' 

II' 

II' 

II' 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TECHNOLOGY 
HCT AC ACT BCT ABT LVT 

II' II' II' II' 

II' II' 

II' + 
+ 

II' 

II' II' II' 

II' II' 

II' II' 

II' II' 

+ 
II' II' II' 

II' II' 

+ 

II' 

II' II' 

+ 
II' 

II' 

+ 
II' 

II' 

II' 

II' II' II' + 
II' II' II' 

II' II' II' 

II' II' + 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers (continued) 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT LVT 
Noninverting 18-Bit Transceivers 3S '16863 1/ + 
Inverting 18-Bit Transceivers 3S '16864 + + 
Noninverting 20-Bit Transceivers 3S '16861 1/ + 
Inverting 20-Bit Transceivers 3S '16862 + 

'11470 1/ 

'543 1/ 1/ + + 
'11543 1/ 

'646 1/ 1/ 1/ 1/ 1/ V' 1/ 

'646A V' 

'11646 
3S 

1/ 1/ 

'25646 + 
Noninverting Octal 

'652 1/ 1/ 1/ 1/ 1/ V' + Registered Transceivers 
'11652 1/ 1/ 

'25652 + 
'2952 1/ + + 
'2952A 1/ 

OC '647 1/ 

'653 1/ 
OC/3S 

'654 1/ 

'544 1/ + 
'11544 1/ 

'648 1/ 1/ 1/ + 
Inverting Octal 

3S '11648 1/ 1/ Registered Transceivers 
'651 1/ 1/ 1/ + 
'11651 1/ V' 

'2953 V' + 
'16470 1/ V' 

'16543 1/ 1/ 1/ + 
Noninverting 16-Bit 

3S '16646 1/ 1/ + + Registered Transceivers 
'16652 V V + + 
'16952 1/ 1/ + 
'16471 + 
'16544 V' + 

Inverting 16-Bit 
3S '16648 1/ + Registered Transceivers 

'16651 + + 
'16953 + 

NOTES: 
1/ Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
INSTRUMENTS 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers (continued) 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT ABT LVT 

'16472 II 

'16474 II 

Noninverting 18-Bit '16500 II + 
3S 

Registered Transceivers '16501 II + 
'16600 + 
'16601 + 

Inverting 18-Bit '16473 + + 
3S Registered Transceivers '16475 II 

Noninverting 36-Bit Transceivers 3S '32245 + 
'32500 + 

Noninverting 36-Bit 
3S '32501 + Registered Transceivers 

'32543 + 
'657 II II + 
'659 II 

'833 + 
3S '834 + 

'853 + 
8-/9-Bit Bus Transceivers 

'854 + With Parity Checkers/Generators 
'899 II 

'29833 II II 

'29834 II 
3S/0C 

'29853 II II 

'29854 II II 

'16833 II II 
Dual 8-/9-Bit Bus Transceivers 

3S '16657 II II With Parity Checkers/Generators 
'16853 II 

Universal '856 II 
Transceivers/Port Controllers 

3S 
'877 II 

Noninverting 16-Bit Tri-Port 
3S '32316 + Registered Bus Exchangers 

Noninverting 18-Bit Tri-Port 
3S '32318 + Registered Bus Exchangers 

NOTES: 
II Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
INSfRUMENTS 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

MOS Memory Driversrrransceivers 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT 
'2623 II' 

Octal Transceivers With 
3S '2640 ~ S~i;as Ras;stoiS Oii Output 

'2645 II' 

'2240 II' II' II' 

'2241 II' + 
Octal Buffers/Drivers With 

3S '2244 II' II' Series Resistors on Output 
'2540 II' 

'2541 II' 

Octal Transceivers With 
3S '2245 II' + Series Resistors on B Port 

Octal Latches With 
3S '2574 II' Series Resistors on Output 

10-Bit Buffers/Drivers With '2827 II' 
Series Resistors 

3S 
'2828 II' 

'2410 II' 

11-Bit Buffers/Drivers With '2411 + 
Series Resistors 

3S 
'5400 II' 

'5401 II' 

12-Bit Buffers/Drivers With '5402 II' 
Series Resistors 

3S 
'5403 II' 

16-Bit BufferslDrivers With '162240 + 
Series Resistors 

3S 
'162244 + 
'162500 + 

18-Bit Universal Bus Transceivers '162501 + 
(UBT TM) With Series Resistors on 3S 
B Port '162600 + 

'162601 + 
12-to-24 Multiplexed D-Type Latches 

3S '162260 + With Series Resistors on B Port 

NOTES: 
II' Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
INSTRUMENTS 
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FUNCTIONAL INDEX 

TESTABILITY BUS-INTERFACE CIRCUITS 

SCOPETM Testability Circuits 

NO. OF TECHNOLOGY 
DESCRIPTION BITS OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT 
'824OA ... 

Buffers/Drivers 8 3S 
'8244A + 
'8245 ... 

8 3S 
Transceivers '8245A ... 

18 3S '18245 + 
Transparent Latches 8 3S '8373A ... 
Flip-Flops 8 3S '8374A ... 

'8543 ... 
'8646 ... 

8 3S 
I '8652 ... 

'8952 ... 
Registered Transceivers 

'18502 + 
18 3S '18646 + 

'18652 + 
20 3S '18504 + 

Test Bus Controllers 3S '8990 ... 
Digital Bus Monitors 3S '8994 ... 
Scan Path Linkers 4 3S '8997 ... 
With Identification Buses 8 3S '8999 ... 

NOTES: 
... Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
INSTRUMENTS 
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FUNCTIONAL INDEX 

FLIP-FLOPS AND LATCHES 

Flip-Flops 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT ABT LVT 

73 II' 

76 ~ 

'107 II' 

'109 t/ t/ t/ II' 

Dual J-K Edge-Triggered '11109 t/ t/ 

'112 t/ t/ II' 

'11112 t/ t/ 

'113 V t/ II' 

'114 t/ t/ 

74 t/ t/ t/ II' t/ 
Dual D-Type 

'11074 t/ t/ 

7074 II' 
Dual D-Type With 2-lnput 

7075 t/ NANDINOR Gates 
'7076 t/ 

'874 t/ t/ 

'11874 t/ t/ 

Dual4-Bit D-Type Edge-Triggered 3S '876 t/ t/ 

'878 t/ t/ 

'879 t/ t/ 

'173 t/ 

Quad D-Type '175 t/ t/ t/ II' 

'11175 t/ t/ 

Quad D-Type With Clock Enable '11379 t/ t/ 

'174 t/ t/ t/ t/ 

Hex D-Type '11174 t/ t/ 

'378 t/ t/ 

Hex D-Type With Clock Enable '11378 t/ t/ 

'374 t/ t/ t/ t/ t/ t/ t/ 

Octal D-Type True Data 3S '11374 t/ t/ 

'574 t/ t/ t/ t/ t/ t/ t/ t/ 

'273 t/ II' t/ + t/ 

'11273 t/ t/ 
Octal D-Type True Data 

'575 e.I t/ WrthClear 
3S '874 e.I t/ 

'878 t/ t/ 

Octal D-Type True Data '3n t/ t/ t/ e.I 
With Clock Enable '113n e.I e.I 

NOTES: 
t/ Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS ." 
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FUNCTIONAL INDEX 

FLIP-FLOPS AND LATCHES (continued) 

Flip-Flops (continued) 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT ABT LVT 

'534 t/ t/ t/ t/ t/ + 
'11534 t/ t/ 

'564 t/ t/ 
Octal D-Type Inverting 3S 

'576 t/ t/ 

'826 t/ 

'29826 t/ 

Octal Dual-Ranked True Data 3S 
'4374 t/ 
'11478 t/ t/ 

'577 t/ t/ 
Octal Inverting With Clear 3S 

'879 t/ t/ 

Octal Inverting With Preset 3S '876 t/ t/ 

'825 t/ 

Octal True Data 3S '11825 t/ 

'29825 t/ 

8-Bit Diagnostic Pipeline Register 3S '29818 t/ 

'823 t/ + 
9-Bit True Data 3S '11823 + + 

'29823 t/ t/ 

'824 t/ 
9-Bit Inverting 3S 

'29824 t/ 

'821 t/ + 
'1821 t/ 

10-BitTrue Data 3S 
'11821 + t/ 

'29821 t/ t/ 

'822 t/ 
10-Bit Inverting 3S 

'29822 t/ 

16-Bit D-Type True Data 
'16377 + With Clock Enable 

16-Bit Noninverting 3S '16374 t/ t/ t/ + 
16-Bit Inverting 3S '16534 + 
18-Bit Noninverting 3S '16823 + t/ + 
18-Bit Inverting 3S '16824 + + 
20-Bit Noninverting 3S '16821 t/ + 
20-Bit Inverting 3S '16822 + + 

NOTES: 
t/ Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS ." 
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FUNCTIONAL INDEX 

FLIP-FLOPS AND LATCHES (continued) 

Latches 

NO. OF TECHNOLOGY 
DESCRIPTION 

BITS 
OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT LVT 

75 t/ 
Bistable 4 

'375 :/ 

OoType Edge-Triggered 
8 '996 t/ Inverting and Nonlnverting 

8 3S '990 t/ 
OoType Transparent 

9 3S '992 t/ Readback Latch, True 
10 3S '994 t/ 

OoType Transparent 8 3S '991 t/ 
Readback Latch, Inverting 9 3S '993 t/ 

0-Type Transparent With 8 3S '666 t/ Clear, True Outputs 

OoType Transparent With 
8 3S '667 t/ Clear, Inverting Outputs 

'373 t/ t/ t/ t/ t/ t/ t/ 

8 3S '11373 t/ t/ 

OoType Transparent True '573 t/ t/ t/ t/ t/ t/ t/ II 

16 3S '16373 t/ t/ t/ + 
32 3S '32373 + 

OoType Dual4-Bit '873 t/ t/ 
8 3S Transparent True '11873 t/ t/ 

'533 t/ t/ t/ + 
'11533 t/ t/ 

OoType 8 3S 
Transparent Inverting '563 t/ t/ 

'580 t/ t/ 

16 3S '16533 + 
Oual4-Bit 

8 3S '880 t/ t/ Transparent Inverting 

2-lnput Multiplexed 8 3S '604 t/ 

2S '259 t/ t/ 
Addressable 8 

Q '4724 t/ 

'845 t/ 

8 3S '11845 + + 
'29845 t/ 

'843 t/ t/ + 
9 3S '1843 t/ 

OoType True Inputs 
'29843 t/ 

10 3S 
'841 t/ t/ + 
'29841 t/ t/ 

18 3S '16843 + 
20 3S '16841 t/ + 

NOTES: 
.... Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
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FUNCTIONAL INDEX 

FLIP-FLOPS AND LATCHES (continued) 

Latches (continued) 

NO. OF TECHNOLOGY 
DESCRIPTION BITS OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT LVT 
'846 t/ 

8 3S 
'29846 t/ 

'844 t/ 
9 3S 

'29844 t/ 
D-Type Inverting Inputs 

'842 t/ t/ 
10 3S 

'29842 t/ 

18 3S '16844 + + 
20 3S '16842 + + 

REGISTERS 

Shift Registers 

NO. OF TECHNOLOGY 
DESCRIPTION BITS OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT 
'194 t/ 

Parallel-In 4 
'11194 t/ t/ 

Parallel-Out 
Bidirectional '299 t/ t/ 

8 
'323 t/ t/ + 

Parallel-In Parallel-Out 4 '195 t/ 

Serial-In Parallel-Out 8 '164 t/ t/ 

'165 t/ t/ 
Parallel-In Serial-Out 8 

'166 t/ + t/ 

Serial-In Parallel-Out '594 t/ 
With Output Latches 

8 3S 
'595 t/ 

Parallel-Out 10 '11898 t/ t/ 

8 3S '299 t/ 
Noninverting 

9 3S '29823 t/ 

Register Flies 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT 
'870 t/ 

Dual 16 Word x 4 Bits 3S 
'871 t/ 

NOTES: 
t/ Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
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FUNCTIONAL INDEX 

COUNTERS 

Synchronous Counters - Posltlve-Edge-Trlggered 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

ALS AS F HC HCT AC ACT BCT 
'160 t/ 

4-8it Decade Sync '11160 t/ t/ 

'11162 t/ t/ 

'168 t/ 

4-8it Decade Up!Down 
Sync 

'568 t/ 

Async '190 t/ 

'161 t/ t/ t/ t/ 

4-8it Binary Sync '163 t/ t/ t/ t/ 

'561 t/ 

'169 t/ t/ t/ 

Sync '569 t/ 

'8169 t/ 
4-Bit 8inary Up/Down 

'191 t/ t/ 

Async '11191 t/ t/ 

'193 t/ t/ 

Sync Clear '869 t/ t/ 

8-8it Up/Down '867 t/ t/ 
Async Clear 

'11867 t/ 

Divide-by-10 Counter Sync '4017 t/ 

Asynchronous Counters (Ripple Clock) - Negative-Edge-Trlggered 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

ALS AS F HC HCT AC ACT BCT 
Dual 4-8it Decade None '390 t/ 

Dual 4-8it 8inary None '393 t/ 

12-8it Binary Sync '4040 t/ 

'4020 t/ 

14-8it Binary Sync '4060 ' t/ 

'4061 t/ 

8-Blt Binary Counters With Registers 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

ALS AS F HC HCT AC ACT BCT 
'590 t/ 

Parallel Register Outputs 3S 
'11590 t/ t/ 

Parallel Register Inputs 3S '11593 t/ t/ 
NOTES: 
t/ Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
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FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Encoders/Data Selectors/Multiplexers 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT 
'157 II' II' II' II' II' 

'11157 II' II' 

'158 II' II' II' II' 

'11158 II' II' 

Quad 2-to-1 '298 II' 

'257 II' II' II' II' II' 

'11257 
3S 

II' II' 

'258 II' II' II' II' 

'11258 II' II' 

'153 II' II' II' II' 

'11153 II' II' 

'352 II' II' 
'11352 II' II' 

DuaI4-to-1 
'253 II' II' II' II' 

'11253 
3S 

II' II' 

'353 II' 

'11353 II' II' 

Hex 2-to-1 
3S '857 II' II' Universal Multiplexer 

'151 II' II' II' II' 

'11151 II' II' 

8-to-1 '251 II' II' II' 

3S '11251 II' II' 

'354 II' 

'250 II' 

16-to-1 3S '850 II' 

'851 II' 

Full BCD '147 II' 

Cascadable Octal '148 II' 
NOTES: 
II' Product available in technology indicated 
+ New product planned in technology indicated 

TEXAS .. 
INSIRUMENTS 
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FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS (continued) 

Decoders/Demultiplexers 

DESCRIPTION OUTPUT TYPE 

DuaI2-to-4 '239 

'11239 

'139 
DuaI2-to-4 

'11139 

OC '156 

'138 

'11138 
3-to-8 

'238 

'11238 

3-to-8With '131 

Address Registers '137 

3-to-8 With Address Latches '237 

4-to-10 BCD-to-Decimal '42 

4-to-16 '154 

4-to-16 With '4514 

Address Latches '4515 

Dual 2-to-4 for Battery 
'2414 

Backed-Up Memories 

Shifters 

DESCRIPTION OUTPUT TYPE 

4-Bit Shifter 3S '350 

NOTES: 
~ Product available in technology indicated 
+ New product planned in technology indicated 

TECHNOLOGY 
ALS AS F HC HCT AC 

~ 

~ 

~ ~ ~ 

~ 

~ 

~ ~ ~ ~ ~ 

~ 

~ ~ 

~ 

~ ~ 

~ ~ 

~ 

~ 

~ 

~ 

~ 

TECHNOLOGY 
ALS I AS I F I HC I HCT I AC 

I I ~ I 

TEXAS • 
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FUNCTIONAL INDEX 

COMPARATORS AND PARITY GENERATORS/CHECKERS 

Comparators 
DESCRIPTION TECHNOLOGY 

INPUT P=Q p;Q P>Q P>Q P<Q OUTPUT 
TYPE 

ENABLE ALS AS F HC HCT 

4-Bit/8-Bit Yes No Yes No Yes 2S No '85 t/ 

Yes No No No No OC Yes '518 t/ 

8-BitWith No Yes No No No 2S Yes 
'520 t/ t/ 

20-kQ '11520 
Pullup No Yes No No No OC Yes '522 t/ 

No Yes No Yes No 2S No '682 t/ 

Yes No No No No OC Yes '519 t/ 

No Yes No No No 
'521 t/ t/ 

2S Yes 
8-Bit '11521 

Standard No Yes No Yes No 2S No '684 t/ 

No Yes No No No 2S Yes '688 t/ t/ 

No Yes No No No OC Yes '689 t/ 

8-Bit No No Yes No Yes 2S Yes '885 t/ Latched P 

8-Bit 
Latched Yes No Yes No Yes L Yes '866 t/ 
Pand Q 

. Address Comparators 

OUTPUT TECHNOLOGY 
DESCRIPTION TYPE 

ENABLE ALS AS F HC HCT AC ACT 

16-Bit to 4-Bit Yes '677 

12-Bit to 4-Bit Yes '679 

Parity Generators/Checkers 

NO. OF 
DESCRIPTION 

BITS 
OUTPUT 

Odd/Even 
Generators/Checkers 

9 

NOTES: 
t/ Product available in technology indicated 
+ New product planned in technology indicated 

t/ 

t/ 

TYPE 
ALS AS F 

'280 t/ t/ t/ 

'11280 

'286 t/ 

'11286 

TEXAS '" INSTRUMENTS 

TECHNOLOGY 

HC HCT AC 

t/ 

t/ 

t/ 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

ACT 

t/ 

t/ 

AC ACT BCT 

t/ t/ 

t/ t/ 

BCT ABT 

BCT ABT 
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FUNCTIONAL INDEX 

ARITHMETIC CIRCUITS AND FIFO MEMORIES 

Parallel Binary Adders 
TECHNOLOGY 

DESCRIPTION OUTPUT TYPE 
I I I I HCT I I ALS AS F HC AC 

4-Bit '283 I J t/ I ttl I I I 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 
TECHNOLOGY 

DESCRIPTION OUTPUT TYPE 
ALS AS F HC HCT AC 

'181 ttl 

4-Bit Arithmetic Logic Units: '11181 ttl 
Function Generator '381 ttl 

'881 ttl 

4-Bit Arithmetic Logic Units 
'382 ttl With Ripple Carry 

32-Bit Look-Ahead 
'882 ttl Carry Generators 

First-In, First-Out Memories (FIFOs) 
DESCRIPTION TECHNOLOGY 
SIZE 

16 Words x 4 Bits 

16 Words x 5 Bits 

32 Words x 9 Bits 

64 Words x 4 Bits 

64 Words x 5 Bits 

64 Words x 8 Bits 

64 Words x 9 Bits 

64 Words x 18 Bits 

64 Words x 36 Bits 

Dual 64 x 1 

NOTES: 
t U = Unidirectional 

B = Bidirectional 
C = Clocked 

TYPEt 
OUTPUT 

U 3S 

U 3S 

B 3S 

3S 
U 

U 3S 

U 3S 

U 3S 

U,C 3S 

U 3S 

B,C 3S 

U,C 3S 

C 3S 

ttl Product available in technology indicated 

TYPE 
LS S ALS AS F 

'232B ttl 

'225 ttl 

'229B ttl 

'233B ttl 

'2238 ttl 

'234 ttl 

'236 ttl 

'235 ttl 

'2232A ttl 

'2233A ttl 

7813 

7814 

'7815 

7816 

7817 

'7818 

'2226 

'2227 

+ New product planned in technology indicated 

TEXAS .. 
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I I 

ACT BCT ABT 
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AC ACT BCT ABT 
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FIFO MEMORIES AND CLOCK DRIVER CIRCUITS 

First-In, First-Out Memories (FIFOs) (continued) 

DESCRIPTION 

TYPEt 
OUTPUT TYPE 

SIZE 

Dual 256 x 1 

256 Words x 18 Bits 

512 Words x 18 Bits 

512 Words x 32 Bits 

512 Words x 36 Bits 

1 K Words x 9 Bits 

1 K Words x 36 Bits 

2K Words x 9 Bits 

.. 
t U = Unidirectional 

B = Bidirectional 
C = Clocked 

Clock Drivers 

C 

U,C 

U 

U,C 

U 

B,C 

B 

B,C 

B,C 

B 

U,C 

U 

U,C 

U,C 

U 

DESCRIPTION 

Hex Inverting Clock Drivers/Buffers 

DuaI1-to-4 Clock Drivers/Buffers 

Octal Divide-by-2 Clock Drivers 
(6 Inverting, 2 Noninverting) 

Octal Divide-by-2 Clock Drivers 
(8 Noninverting) 

Octal Divide-by-2 Clock Drivers 
(4 Inverting, 4 Noninverting) 

1-to-6 Clock Drivers 

1-to-8, Divide-by-2 Clock Drivers 

Phase-Locked Loop 
(4-1x, 1-1/2x, 1-2x) 

NOTES: 

'2228 
35 

'2229 

35 7805 

35 7806 

35 '7803 

35 7804 

3S 7819 

3S 7820 

3S 7821 

3S 7822 

'2235 
3S 

'2236 

7801 
35 

7811 

3S 7802 

3S 7823 

3S 7807 

3S 7808 

TYPE 

'11204 

'11208 

'303 

'305 

'304 

'328 

'329 

'337 

'339 

'338 

1/ Product available in technology indicated 
+ New product planned in technology indicated 

LS 5 ALS AS 

ALS AS F HC 

1/ 

1/ 

1/ 

. TEXAS" 
INSTRUMENTS 

TECHNOLOGY 

F HC HCT 

TECHNOLOGY 

HCT AC 

1/ 

1/ 
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FUNCTIONAL INDEX 

AC ACT BCT ABT 

+ 
+ 
1/ 

1/ 

1/ 

1/ 

1/ 

1/ 

+ 
+ 
1/ 

1/ 

1/ 

1/ 

1/ 

+ 
1/ 

1/ 

ACT BCT ABT 

1/ 

1/ 

1/ 

+ 
+ 
+ 
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FUNCTIONAL INDEX 

Eel TRANSLATORS 

Eel-to-TTL or TTl-to-Eel Translators 
DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE 

10KHT5538 
OC 

ECl-to-TTl 
100KT5538 

10KHT5540 
Octal Bus Driver, Inverting 35 

100KT5540 

TTl-to-ECl OE 
10KHT5542 

100KT5542 

OC 
10KHT5539 

100KT5539 
ECl-to-TTl 

10KHT5541 
Octal Bus Driver, Noninverting 35 

100KT5541 

10KHT5543 
TTl-to-ECl OE 

100KT5543 

10KHT5573 
Octal D-Type Latch, True ECl-to-TTl 35 

100KT5573 

10KHT5574 
ECl-to-TTl 35 

100KT5574 
Octal D-Type Flip-Flop, True 

10KHT5578 
TTl-to-ECl OE 

100KT5578 
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ABTOCTALS 

• 
• 
• 
• 

• 
• 
• 

Features 

EPICIIB™ BiCMOS process 

0.8-llm CMOS core logic 

Bipolar output transistors 

Industry-standard corner-pin Vcc andGND 
pinout 

-40/85° characterization 

DIP, SOIC, and EIAJ SSOP package options 

TI has established two alternate sources 

• 

• 
• 

• 

• 

• 

Benefits 

Sub-5-ns maximum propagation delays for 
improved cycle time and performance 

Very low standby power consumption 

-32-/64-mA drive capability for high fanout and 
advanced backplane interface 

Drop-in replaceable to existing layouts and 
designs for easy upgradeability 

Industrial temperature range for field 
applications 

Flexible approaches for many 
board-space-saving needs 

• Standardization that comes from a common 
product approach 

The following table lists ABT octal devices currently being evaluated for market introduction. Customers 
interested in learning more about TI's plans for these devices should contact the General Purpose Logic 
Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'ABT563 20 Octal D-Type Transparent Latch 

'ABT564 20 Octal D-Type Flip-Flop 

'ABT648 24 Octal Registered Bus Transceiver 

'ABT825 24 Octal Register 

'ABT834 24 Octal Registered Bus Transceiver 

'ABT845 24 Octal Latch 

'ABT854 24 Octal Registered Bus Transceiver 

'ABT864 24 9-Bit Transceiver 

EPICIlB is a trademark of Texas Instruments Incorporated. 



• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC_HB'M BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloU 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT125 bus buffer features independent line 
drivers with 3-state outputs, Each output is 
disabled when the associated output-enable (DE) 
input is high, 

To ensure the high-impedance state during power 
up or power down, OE should be tied to V cc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver, 

SN54ABT125,SN74ABT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3·STATE OUTPUTS 
03767, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT125 , .. J PACKAGE 
SN74ABT125. , . D, DB, OR N PACKAGE 

(TOP VIEW) 

10E 
1A 

GND 

Vcc 
40E 
4A 

3A 
3Y 

SN54ABT125 ... FK PACKAGE 
(TOP VIEW) 

1Y 4A 
NC 17 NC 

20E 16 4Y 
NC 15 NC 

2A 8 14 30E 
9 10 11 12 13 

>-oo>-<e 
NZZC')C') 

(!J 

NC-No internal connection 

The SN7 4ABT125 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. ' 

The SN54ABT125 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT125 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
O'E A Y 

L H H 

L L L 

H X Z 

EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
03767, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

101: 

1A 

201: 
2A 

301: 

3A 

401: 

4A 

1 

2 

4 

5 

10 

9 

13 
12 

.t-. EN 1 
'i1 

" 

" 

" 

101: 

~ 1A 
2 

3 

6 

1Y 

>-___ 3_
1Y 

2Y 

201: 
4 

~ 2A 
5 

8 

11 
4Y 

3Y 

>-___ 6_ 2Y 

301: 
10 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 3A 

9 ~ >-___ 8_ 3Y 

401: 
13 

~ 4A 
12 >-__ 1_1_ 4Y 

Pin numbers shown are for 0, DB, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .. " .... , ... " .... , ..... , ........ " .... , .... , .. " .... ,.... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .. , .... , .... , .... " ... , .......... , ................ -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT125 ........................ ,........... 96 rnA 

SN74ABT125 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) , ... " ... , ......... , .............. , .... , ................... -18 rnA 
Output clamp current, 10K (Vo < 0) ........ , .... " .... , ... " .............. , ......... ,..... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): D package ....... , ........ , ... " .......... 0.7 W 

DB package ......................... '..... 0.4 W 
N package .. , ... , ..... , ............. , , ... , 1.1 W 

Storage temperature range ..... , .... " ....... , ..... " ... " ............. , .... ,.... -65DC to 150DC 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT125 SN74ABT125 
UNIT 

MIN MAX MIN MAX 

Vcc Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vce 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 48 64 mA 
At/!:N Input transition rise or fall rate 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: Unused or floating inputs must be held high or low. 

TEXAS ." 
INSTRUMENTS 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
03767, FEBRUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT125 SN74ABT125 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5V, 10H =-3 mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee =4.5 V, 10H =-32 mA 2* 2 

Vee = 4.5 V, 10L = 48 mA 0.55 0.55 
VOL V 

Vee = 4.5 V, 10L = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 IlA 
10ZH Vee = 5.5 V, Vo = 2.7V 50 50 50 IlA 
10ZL Vee = 5.5 V, Vo=0.5V -50 -50 -50 IlA 
10FF Vee=OV, VI orVo:s; 4.5 V ±100 :100 IlA 
leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 50 50 IlA 
lo§ Vee = 5.5 V, Vo=2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 IlA 
Icc 

Vee = 5.5 V, 10 =0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 IlA 

Vee = 5.5 V, Outputs enabled 1 1.5 1 
One input at 

Data inputs 

t\lee' 
3.4 V, 

Outputs disabled 0.05 0.05 0.05 mA 
Other inputs 
at Vee or 

Control inputs 1.5 1.5 1.5 GND 

Ci VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 V or 0.5 V 7 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
~ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpzH OE 
tPZL 

tpHZ OE 
tpLZ 

Vce=5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP 

Y 
1 2.9 

1 2.5 

Y 
1 2.9 

1 2.5 

Y 
1 3.8 

1.5 3.5 

TEXAS • 
INSTRUMENTS 

MAX 

4.1 

4.6 

4.2 

6.2 

5.4 

5 
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SN54ABT125 SN74ABT125 
UNIT 

MIN MAX MIN MAX 

1 5.4 1 4.6 

1 5 1 
ns 

4.9 

1 5.2 1 5.1 
ns 

1 6.9 1 6.8 

1 6.3 1 6.2 
ns 

1.5 6 1.5 5.5 

2-5 

3: w 
:;: 
w 
a: 
a.. 
.... 
(.,) 
:J 
C 
o 
a: 
a.. 



"'C 
:c 
a 
c 
c: 
o 
-I 
"'C 
:c 
m 
:5 
m 
:E 

SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
03767, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 
From Output -_-~ __ -"V'v'\r--_-/ 

Under Test 

CL= 50 pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLH/tpHL Open 
tpL,Z/tpZL 7V 

tpHz/tpZH Open 

3V 

1.5V 

'-------'~ - - - - 0 V 

tpZL -.' 14- I 
I I tp~ 14-

Input L ----- 3V 

(see Note B) --Il 1.5 V \, 1.5 V 0 V 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

S\ 
___ LYv::I- 3.5 V 

1.5V I I 
'__ __ -'-oL_ ~L~ 0.= V VOL 

tpHZ-.i !.-tpLH ~ ~ I _: 
I I 14.. tpHL 

I I-

I ~----""~rl VOH 

Output !1.5V 1.5V 
____ -J_ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH -.J 14- I . 
Output V 

Waveform 2 1 \ V - - OH 

(s~~~O~~~~ ___ ..I ~~ __ ~OH-0.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-6 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms. 
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• State-of-the-Art EPIC_IIB™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlo0 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT126 bus buffer features independent line 
drivers with 3-state outputs. Each output is 
disabled when the associated output-enable (DE) 
input is high. 

To ensure the high-impedance state during power 
up or power down, DE should be tied to GND 
through a pulldown resistor; the minimum value of 
the resistor is determined by the current-sourcing 
capability of the driver. 

The SN54ABT126 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74ABT126 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

H H H 

H l L 

L X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT126 ••• J PACKAGE 
SN74ABT126 ••• 0 OR N PACKAGE 

fTOPVIEW) 

10E[ 1 u 140 Vcc 
1A 2 13 40E 
1Y 3 12 4A 

20E 4 

2A 5 
2Y 6 

GND 7 

11 4Y 
10 30E 
9 3A 
8 3Y 

SN54ABT126 ••• FK PACKAGE 
(TOP VIEW) 

1Y 
3 2 1 20 19 

4A 4 18 
NC 5 17 NC 

20E 6 16 4Y 
NC 7 15 NC 

2A 8 14 30E 
9 10 11 12 13 

)-oo)-<C 
C\lzzC?C? 

(!l 

NC-No internal connection 

PRODUCT PREVIEW Inlormlllon concerna producta In tilt lormlllve or 
dlllgn pha.. 01 developm.nt Characl.rlatlc data and oth.r 
lpeclflcatlona ar. dlllgn goal .. T.xlllnalrumlnll r ... rvllth. rlghtto 
chinge or dllConilnueth ... producll without notlc •• 'TEXAS .. 

INSTRUMENTS 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
03768, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

EN 1 
V 

3 

6 

8 

11 

logic diagram (positive logic) 

1Y 

2Y 

10E 

~ 1A 
2 3 

1Y 

4Y 

3Y 

4 

~ 
20E 

2A 
5 6 

2Y 

10 
30E 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 3A 

9 ~ >-___ 8_ 3Y 

13 

~ 
40E 

4A 
12 11 

4Y 

Pin numbers shown are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee ,......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT126 .................................... 96 rnA 

, SN74ABT126. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): D package ................................. 0.7 W 

N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.1 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

Ilt/Ilv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

2-8 
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SN54ABT126 SN74ABT126 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vec 0 Vee 
-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 

°e 



SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
03768, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT126 SN74ABT126 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

Vee =5V, 10H =-3mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 V, 10H =-32 mA 2* 2 

Vee = 4.5 V, 10l= 48 mA 0.55 0.55 
VOL 

0.55* 
V 

Vee = 4.5 V, 10l= 64 mA 0.55 

II Vee = 5.5 V, VI = Vee or GND :1 :1 :1 ~ 
10ZH Vee = 5.5 V, Vo = 2.7V 50 50 50 ~ 

10Zl Vee = 5.5 V, Vo=0.5V -50 -50 -50 ~ 

10FF Vee =OV, VI orVo s 4.5 V :100 :100 ~ 

leEX Vee = 5.5 V, Vo =5.5V Outputs high 50 50 50 ~ 
lo§ Vee = 5.5 V, Vo=2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 ~ 
lee 

Vee = 5.5 V, 10 =0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 ~ 

~Iee~ 
Vee = 5.5 V, One input at 3.4 V, Outputs enabled 1.5 1.5 1.5 mA 

Other inputs at Vee or GND Outputs disabled 50 50 50 ~ 
Cj VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 V or 0.5 V 7 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8 , this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

vee = 5V, 
SN54ABT126 SN74ABT126 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tplH 
A Y 

1 2.9 4.2 1 1 4.4 
ns 

tpHl 1 2.5 4.3 1 1 4.6 

tPZH 
OE Y 

1.9 4.4 5.8 1.9 1.9 6.5 
ns 

tPZl 1.9 4.4 5.9 1.9 1.9 6.5 

tpHZ 1 3 5.2 1 1 5.8 
OE y ns 

tpLZ 1 3 4.9 1 1 5.5 

TEXAS .. 
INSfRUMENTS 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
03768, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

500Q 
From Output - ____ -~.--JV'v"v----J 

S1 

Under Test 

CL= 50 pF 

(see Note A) I 500Q 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

3V 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpLWtpHL Open 

tPL.ZItpzL 7V 

tpHz/tpzH Open 

,---- 3V 

1.5V 

I ~ ____ ov 
tpZL -.I 14- I 

I I tp~ 14-
I V--_L:-r- 3.SV 

Input L 
(see Note B) --'I 1.5 V \1.5V 

OV 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

: ,1.5V :.f ~L~O-=VVOL 
I tpHZ-.I ~ tpLH I.. ~ 

I 1 

1 

output _____ ..,11.5 V 

1 I 

14 ~ tpHL 

~
-VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tpZH~ ~ I 
Output 'l 

Waveform 2 1 \ ~ -- OH 

(s~~ ~o~~~~ ___ ...I ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-10 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 Q, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) Features 
EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc=5V, TA = 25°C 

• High-Drive Outputs (-32-mA 10H' 64-mA lou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the' ABT241 and 
'ABT244, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. 

The 'ABT240 is organized as two 4-bit buffers/line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS098B-D3702. JANUARY 1991-REVISED OCTOBER 1992 

SN54ABT240 ... J PACKAGE 
SN74ABT240 ... DB, ow, OR N PACKAGE 

(TOP VIEW) 

fOE 1 U 20 Vcc 
1A1 2 19 20E 
2Y4 3 18 1Y1 
1A2 4 17 2A4 
2Y3 5 16 1Y2 
1A3 6 15 2A3 
2Y2 7 14 1Y3 
1A4 8 13 2A2 
2Y1 9 12 1Y4 

GND 10 11 2A1 

SN54ABT240 ... FK PACKAGE 
(TOP VIEW) 

~ ""-IW 
() IW 

~ ~ ~>() ?a 

1A2 
3 2 1 2019 

1Y1 4 18 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 1213 

""-Cl""-~~ 
>-z~>-C\I<!J ....-

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT240 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT240 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 
L H L 

L L H 

H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thl. document contain. PRODUCTION 

~:;~nl~:~~~:ti::r ~~:~~: ~: ~~~;~~~rrud!e~:r::!~~:r~o;~~:~ 
Production proc.lling dOli not necllllrily Include tilting of In 
parameter •• 

TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 

2-11 



SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS098B-D3702, JANUARY 1991-REVISED OCTOBER 1992 

logic symbolt 

10£ 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN L;' 
t> "V 

" EN L;' 
t> "V 

18 

16 

14 

12 

9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

10£ 

2 18 
1A1 1Y1 

4 16 
1A2 1Y2 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

20£ 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee ........................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage applied to any output in the high state or power-off state, Vo ..................... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT240 .................................... 96 rnA 

SN74ABT240 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ............................................................ -18 rnA 
Output clamp current, 10K (Vo < 0) ...................................... , .................. -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ........................... ,. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2-12 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS098B-D3702, JANUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT240 SN74ABT240 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 q;§ 4.5 5.5 V 

VIH High-level input voltage 2 ~t.t 2 V 

Vil Low-level input voltage gvO.8 0.8 V 

VI Input voltage 0.«' Vee 0 Vee V 

IOH High-level output current ..,<i -24 -32 rnA 

IOl Low-level output current sr 48 64 rnA 

I1Vl1v Input transition rise or fall rate I Outputs enabled ACf' 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT240 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 

VOH 
Vee = 5 V, 10H =-3 rnA 3 3 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32 rnA 2:): 

Vee = 4.5 V, IOl=48 rnA 0.55 0.55 
VOL 

Vee = 4.5 V, 10l= 64 rnA 0.55:): 

II Vee = 5.5 V, VI = Vee or GND ±1 ~1 
10ZH Vee = 5.5 V, Vo = 2.7V 50 ~O ", 
IOZl Vee = 5.5 V, Vo=0.5V -50 r5[,J..50 

IOFF Vee = OV, VI or Vo $ 4.5 V ±100 j."'l. 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 .$.J 50 

lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 ;£'00 -180 

Outputs high 1 250 (L::' 250 
Vee = 5.5 V, 10 =0, 

R 

Icc Outputs low 24 30 
~, 

30 
VI = Vee or GND 

Outputs disabled 0.5 250 250 

Vee = 5.5 V, Outputs enabled 1.5 1.5 

I1lee'll 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 

0.05 0.05 

Vee orGND Control inputs 1.5 1.5 

CI VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 Vor 0.5 V 8 

t All typical values are at Vee = 5 V. 
:): On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Inlormltlon eone.rn. produCIIln tilt lormatlv. or 
d .. lgn pha.e 01 development Charaeterlltle data .nd other 

~r.~~;~~~~:e~~I~~~~.~~a~~~~~: ~~~~~~~er:. .. rv .. the right to TEXAS .. 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74ABT240 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

±1 !!A 
50 !!A 

-50 !!A 
±100 !!A 

50 !!A 
-50 -180 rnA 

250 !!A 
30 rnA 

250 !!A 
1.5 

0.05 rnA 

1.5 

pF 

pF 
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SN54ABT240, SN74ABT240· 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS098B-D3702. JANUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vcc=SV,. 
SN54ABT240 SN74ABT240 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 2.9 4.1 0.8 I.. 5.5 1 4.8 
A Y ns 

tpHL 1.6 3.1 4.3 1J".) ~.5 1.6 4.8 

tPZH OE 
1.1 3.1 4.7 ~f1~q7.5 1.1 5.2 

Y 
A()'·~! 

ns 
tPZL 1.1 2.7 5.8 7.7 1.1 6.2 

tpHZ 
OE 

1.8 4.6 5.7 1:7 7 1.8 6.4 
Y ns 

tpLZ 1.6 4 5.4 1.3 7.2 1.6 5.8 

PARAMETER MEASUREMENT INFORMATION 

Sl soon 
From Output ---eI---*--...JV'V\r------/ 

Under Test 

CL= 50 pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

3V 

Output 
Control 

(low-level 
enabling) 

TEST Sl 
tpLwtpliL Open 
tpultpZL 7V 
tpHzltpZH Open 

,.----- 3V 

1.SV 

'----...I~---- OV 

tpZL --.1 14- 1 
I 1 tp~ 14-1 V ___ L:~ 3.SV 

Input L 
(see Note B) ~ 1.5 V \l.SV 

OV 

Output 
Waveform 1 

Sl at 7V 
(see Note C) 

: '\ 1.SV :.} ~L~O-=VVOL 
1 tPHZ-.I!.-tpLH ~ ~ 

I 1 

1 

Output ______ ll.s V 

1 I 

1II1II ~ tpHL 

~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output tpzH -+I 14- I 
Waveform 2 l *(- - - VOH VOH-0.3V 
Sl at Open 1.5 V 

{see Note C) ___ -' - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 n, tr :s; 2.5 ns, t,:s; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Informllfon concerna producta In theformatlvi or 
dllign phi.. of developmlnt. Chlrlcterlatlc dall Ind othlr 
.peelfle.tlona Ir. dealgn goll •• Texe. Inatrumtnta r .. trv .. the right to 
chang. or dlacontlnu. the .. producta without notice. TEXAS .. 

INSIRUMENTS 
2-14 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03703, JANUARY 1991-REVISEO OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) Features 
EIAJ O.65-mm Lead Pitch 

SN54ABT241 .•. J PACKAGE 
SN74ABT241 ••• DB, OW, OR N PACKAGE 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA 10H' 64-mA lou 
• Package Options Include Plastic 

Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT241 and 
'ABT244, these devices provide the choice of 
selected combinations of inverting and 
non inverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary DE 
and OE inputs. 

To ensure the high-impedance state during poyver 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. DE should be tied to GND 
through a pulldown resistor; the minimum value of 
the resistor is determined by the current-sourcing 
capability of the driver. 

, (TOP VIEW) 

10E 1 U 20 ] vee 
1A1 2 19 20E 

2Y4 3 18 1Y1 

1A2 4 17 2A4 

2Y3 5 16 1Y2 

1A3 6 15 2A3 

2Y2 7 14 1Y3 

1A4 8 13 2A2 

2Y1 12 1Y4 

GND 10 11 2A1 

SN54ABT241 ... FK PACKAGE 
(TOP VIEW) 

'<t '-IW () W 
~ $ ~>() ~ 

1A2 
3 2 1 2019 

1Y1 4 18 
2Y3 5 17 2A4 

1A3 6 16 1Y2 

2Y2 7 15 2A3 

1A4 8 14 1Y3 
9 10 11 1213 

>=~~~~ 
C\I(!JC\I'-C\I 

The SN74ABT241 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT241 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT241 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PROOUCT PREVIEW Informlilon conC.mI producta In tht formallv. or 
dttlgn phi.. of developm.nt Chariclerlillc dell Ind other 
,peclflcillon. If. dttlgn gotl .. T.xallnltrumenll rtHrYI' thl right to 
chtng. or dllContlnu. th ... producll without noll c •• TEXAS .. 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3;'STATE OUTPUTS 
03703, JANUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLES 

INPUTS OUTPUT 

10£ 1A 1Y 
L H H 

L L L 
H X Z 

INPUTS OUTPUT 

20E 2A 2Y 

H H H 

H L L 
L X Z 

logic symbolt logic diagram (positive logic) 

10£ 
1 

r-.... EN 

~ 
2 

1A1 
4 

1A2 
6 

1A3 
8 

1A4 

19 
20E 

11 

~N 
2A1 

13 
2A2 

15 
2A3 

17 
2A4 

t> 'i1 
18 

16 

14 

12 

t> 'i1 
9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

·10£ 

1A1 

1A2 

1A3 

1A4 

20E 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and 
IEC Publication 617·12. 

2A1 

2A2 

2A3 

2A4 

TEXAS .. 
INSTRUMENTS 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03703, JANUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................. " .................. , . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 5,5 V 
Current into any output in the low state, 10: SN54ABT241 .......... , .................. , ... "... 96 rnA 

SN74ABT241 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ............................................................ -18 rnA 
Output clamp current, 10K (Vo < 0) ......................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

t Stresses "beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT241 SN74ABT241 
UNIT 

MIN MAX MIN MAX 

Vcc Supply voltaye 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vcc 0 Vcc V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

Il.Vll.v Input transition rise or fall rate I Outputs enabled 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 

TEXAS .. 
INSfRUMENlS 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03703. JANUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT241 SN74ABT241 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vee=5V, IOH=-3 mA 3 3 3 
V VOH 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

Vee = 4.5 V, 10L= 48 mA 0.55 0.55 
VOL V 

Vee = 4.5 V, 10L= 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 !lA 
10ZH Vee = 5.5 V, Va = 2.7V 50 50 50 !lA 
10ZL Vee = 5.5 V, Va =0.5V -50 -50 -50 !lA 
10FF Vee=OV, VI or Va :s 4.5 V ±100 ±100 !lA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 !lA 
lo§ Vee = 5.5 V, Va = 2.5 V -50 -100 -1BO, -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 !lA 
Icc 

Vee = 5.5 V, 10 =0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !lA 

Vee = 5.5 V, Outputs enabled 1.5 1.5 1.5 

6lee'll 
One input at 3.4 V, Data inputs 

Outputs disabled 0.05 0.05 0.05 mA 
Other inputs at 
Veeor GND Control Inputs 1.5 1.5 1.5 

CI VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 Vor 0.5 V 8 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vee = 5 V. 
SN54ABT241 SN74ABT241 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 2.6 4.1 0.8 5.3 1 4.6 
A Y ns 

tpHL 1 2.9 4.2 0.8 5 1 4.6 

tpZH 
OEorOE 

1.1 4.8 6.3 1 7 1.1 6.8 
Y ns 

tPZL 1.3 4.3 5.8 1 7 1.3 6.8 

tpHZ 
OEorOE 

1.6 4.6 6.1 0.8 7.9 1.6 7.1 
Y ns 

tpLZ 1 3.9 5.4 0.8 6.2 1 5.9 

TEXAS .. 
INSTRUMENTS 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03703, JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open sooc 
From Output - __ -~~---JVV'v---_.../ 

Under Test 

CL= SO pF 

(see Note A) T sooc 

LOAD CIRCUIT FOR OUTPUTS 

Input L 3V 

(see Note B) ---./I 1.S V \~s~---
1 • OV 

tpLH l4 ~ I 1 

~tPHL 

~
VOH 

1.SV 
VOL 

I 

output_' _~_-J11.s V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpLWtpHL Open 

tPL.Z!tPZL 7V 

tpHz/tpzH Open 

,..---- 3V 

1.SV 

'------'~ - - - - 0 V 

tPZL -.I 14- I 
I tp~ 14-
I I LI 

Output --....;-"'('"V+----I -11r-- 3.SV 

Waveform 1 "\ 1.S V I f VOL + 0.3 V 

S1 at 7 V tpHZ _ i I. - - - VOL 
(see Note C) -pj ~ 

tpZH -.! IL- I 
Output I"" 

Waveform 2 1 \Va VI~ 0.-3 :OH 
S1 at Open 1.S V _ ~ 

(see Note C) ___ ..J - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 C, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) Features 
EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB TOO BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 64-mA loU 
• Package Options Include Plastic 

Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers· and 
transmitters. Taken together with the 'ABT240 and 
'ABT241, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output- enable) inputs, and complementary DE 
and OE inputs. 

The 'ABT244 is organized as two 4-bit buffers/line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JANUARY 1991-REVISED OCTOBER 1992 

SN54ABT244 ••• J PACKAGE 
SN74ABT244 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

10E 
1A1 
2Y4 
1A2 
2Y3 
1A3 
2Y2 
1A4 
2Y1 

GND [ 

1 U 20 

2 19 

3 18 

4 17 

5 16 

6 15 

7 14 

8 13 

9 12 

10 11 P 

Vcc 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 
1Y4 
2A1 

SN54ABT244 ••• FK PACKAGE 
(TOP VIEW) 

v ..... IW 0IW 
~ ~ ~>O ~ 

1A2 
3 2 1 20 19 1Y1 4 18 

2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 1213 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT244 is packaged in TI's shrink smal.l-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT244 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L H 

H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS099B-D3655, JANUARY 1991-REVISED OCTOBER 1992 

logic symbolt 

10E' 

1A1 

1A2 

1A3 

1A4 

20E' 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

,...... EN 

~ 
[> "V 

,...... EN 

~ 
[> "V 

18 

16 

14 

12 

9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

t This symbol is in accordance with ANSI/iEEE Std 91-1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

10E' 

2 18 
1Y1 1A1 

4 16 
1Y2 1A2 

6 14 

1A3 1Y3 

8 12 
1A4 1Y4 

20E' 

11 9 
2A1 2Y1 

13 7 

2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ........................................ " . . . . . . . . .. -0.5 V to 7 V 
Voltage applied to any output in the high state or power-off state, Va ..................... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT244 .................................... 95 mA 

SN74ABT244 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ............................................................ -18 mA 
Output clamp current, 10K (VA < 0) .. ; ...................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ....... : ...................... 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS099B-03655, JANUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions .(see Note 2) 
SN54ABT244 SN74ABT244 

UNIT 
MIN MAX MIN MAX 

Vcc Supply voltage . 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 rnA 

10L Low-level output current 48 64 rnA 

t:.tJt:.v Input transition rise or fall rate 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54ABT244 SN74ABT244 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 2.5 

Vee=5V, 10H =-3 rnA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32 rnA 2* 2 

Vee = 4.5 V, IOl=48 rnA 0.55 0.55 
VOL V 

Vee = 4.5 V, 10l= 64 rnA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1 :1 :1 IJA 
10ZH Vee = 5.5 V, Vo = 2.7V 50 50 50 IJA 
10Zl Vee = 5.5 V, Vo = 0.5V -50 -50 -50 IJA 
10FF Vee=OV, VI orVo s 4.5 V :100 :100 IJA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 IJA 
loS Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 IJA 
Icc 

Vee = 5.5 V, 10 =0, 
Outputs low 24 30 30 30 rnA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 IJA 

Vee = 5.5 V, Outputs enabled 1.5 1.5 1.5 

t:.lee' 
One input at 3.4 V, Data inputs 

Outputs disabled 0.05 0.05 0.05 rnA 
Other inputs at 
VeeorGND Control inputs 1.5 1.5 1.5 

Cj VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 VorO.5 V 8 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS099B-D3655. JANUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF {unless otherwise noted} {see Figure 1} 

VCC=5V, 
SN54ABT244 SN74ABT244 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 2.6 4.1 1 5.3 1 4.6 
A Y ns 

tpHL 1 2.9 4.2 1 5 1 4.6 

tpZH 
OE 

1.1 3.1 4.6 0.8 5.7 1.1 5.1 
Y ns 

tPZL 2.1 4.1 5.6 1.2 7.9 2.1 6.1 

tpHZ 
OE 

2.1 4.1 5.6 1.2 7.6 2.1 6.6 
Y ns 

tpLZ 1.7 3.7 5.2 1 7.9 1.7 5.7 

PARAMETER MEASUREMENT INFORMATION 

soon 
From Output ---e---___ -.A,,/\,f\r----/ 

S1 

Under Test 

CL= 50 pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

3V 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpLH/tpHL Open 
tpultpZL 7V 
tpHz/tpzH Open 

3V 

1.5V 
1 ~ ____ ov 

tpZL --.I 14- I 
I I tp~ 14-

Input L· \ 
(see Note B) ---11 1.5 V 11.5 V 

OV 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

I V---L:-r-- 3.5V 

: "\ 1.5V :.f ~L~O-=VVOL 
I tPHZ-.I!.- • tpLH I..~ 1 ~: 

1 1 I.... tpHL 
1 1 
I ,.----~~rl VOH 

Output 11•5 V 1.5 V 
------. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH ~ 14- I 
Output V 

(!r~~~~ ___ ..It ~ "-_ ~;;:O:3 ~:HV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 n, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS081B-D3656, JANUARY 1991-REVISED OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) Features 
EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA 10H' 64-mA lou 
• Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These octal bus transceivers are designed for 
asynchronous communication between data 
buses. The devices transmit data from the A bus 
to the B bus or from- the B bus to the A bus 
depending upon the logic level at the 
direction-control (OIR) input. The output-enable 

SN54ABT245 ••• J PACKAGE 
SN74ABT245 .•• DB, OW, OR N PACKAGE 

(TOP VIEW) 

DIR 1 U 20 VCC 

A1 2 19 OE 
A2 3 18 B1 
A3 4 17 B2 
A4 5 16 B3 
AS 6 15 B4 
A6 7 14 B5 
A7 8 13 B6 
AS 9 12 B7 

GND 10 11 ~ B8 
L..-__ -11 

SN54ABT245 ••• FK PACKAGE 
(TOP VIEW) 

A3 
A4 

A5 
A6 

A7 

II: U 

~ ~ Ci~I~ 
3 2 1 20 19 

4 18 

5 

6 

7 

17 

16 
15 

8 14 
9 10 11 12 13 

B1 
B2 

B3 
B4 
B5 

(DE) input can be used to disable the dev!ce so the -~ ~ ~ fO ~ 
buses are effectively isolated. (!J 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the r')sistor is determined by the current-sinking capability of the driver. 

The SN74ABT245 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT245 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

O"E OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~~O~~~;T~~~o:l: ~;=:~",I~~':h':~!~~ ~: I.:~~~:~~md.~:i 
IlIndard w.rr.nty. Production proc ... lng dOli not nec .... rlly Includ. 
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SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS0818-D3656, JANUARY 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

19 
OE' 

CIR 
1 " 

" L 

G3 DIR-----I 

3EN1[BA] 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

2 

3 

4 

5 

6 

7 

8 

9 

~ 

L 
.. 

.... 
~ ... 

... 
~ ... 

... _-"" , 

..... 

3EN2[AB] , r 
'\11 

[> 2'\1 

18 .... 

P 
17 

16 .. .. 
15 

14 .. ....... 
13 

12 .. 
11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

~ ________ ~~ ________ ~~19~ OE' 

2 
A1 -----e---I 

18 
B1 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee, , ............... , , , , , .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage applied to any output in the high state or power-off state, Vo ..................... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT245 .................................... 96 rnA 

SN74ABT245 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) .............. ' .............................................. -18 rnA 
Output clamp current, 10K (Vo < 0) ......................................................... -50 rnA 
Maximum power disSipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

* Stresses beyond those listed under ~absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT245 SN74ABT245 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage a Vee a Vee V 

IOH High-level output current -24 -32 rnA 

IOL LOW-level output current 48 64 rnA 

!:,vl:1v Input transition rise or fall rate 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 DC 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS081B-D3656, JANUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee =4.5V, 10H =-3 mA 2.5 

Vee = 5 V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee =4.5 V, 10l= 48 mA 

Vee = 4.5 V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5V Outputs high 

lo~ Vee = 5.5 V, Vo=2.5V -50 

Vee = 5.5 V, Outputs high 

lee 10 =0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, Outputs enabled 

~Iee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TA = 25°C SN54ABT245 

TYpt MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-140 -180 -50 -180 

5 250 250 

22 30 30 

1 250 250 

1.5 1.5 

50 50 

1.5 1.5 

4 

8 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

SN74ABT245 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

±1 

±100 IJA 

50 IJA 
-50 IJA 

±100 IJA 
50 IJA 

-50 -180 mA 

250 IJA 
30 mA 

250 IJA 
1.5 mA 

50 IJA 
1.5 mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

vee =5V, 
SN54ABT245 SN74ABT245 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tplH 1 2.6 4.1 1 4.8 1 4.6 
AorB BorA ns 

tpHl 1 2.9 4.2 1 4.8 1 4.6 

tpZH OE 
1.3 3.3 4.8 1 5.9 1.3 5.3 

AorB ns 
tpzl 2.3 4.3 5.8 2 7.5 2.3 6.3 

tpHZ OE 
1.711 4.7 6.2 2.2 7.4 1.711 7.2 

AorB ns 
tpLZ 1.711 4.3 5.8 2 6.5 1.711 6.3 

II This data sheet limit may vary among suppliers. 
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SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS081 8-03656, JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 S1 
From Output --tII~-____ --'VV\r-_---/ 

o Open 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
(see Note B) --"I 1.5 V 

3V 

\~5~--- OV 

tpLH 14 ~ 
I 1 

1 I 

14 ~ tpHL 
1 

output _____ ..Jl1.5 V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLH/tpHL Open 

tpLZltpZL 7V 

tpHz/tpZH Open 

3V 

1,5V 

Output 
Control 

(low-level 
enabling) 

1 ~ ____ ov 
tpZL -.I 14- 1 

1 1 tp~ 14-
1 , ___ Lr::::I- 3,5V 

Output 1 I 

wa~~f~~~ ~ 1 1,5 V : ~L~ 0.= V VOL 

(see Note C) 1 tpHZ-.I /.-

tpzH ~ 14- I 
Output V 

Waveform 2 I - - - OH 

l -\ VV'OH - 0,3 V 
S1 at Open 1.5 V ""----

(see Note C) ___ ..I - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :!O 10 MHz, 20 = 50 0, tr :!O 2.5 ns, tf:!O 2.5 ns. 

2-28 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs {-32-mA IOH, 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT273 is an 8-bit positive edge-triggered 
D-type flip-flop with a direct clear (C[R) input. It is 
particularly suitable for implementing buffer and 
storage registers, shift registers, and pattern 
generators. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the a 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular 
voltage level and is not directly related to the 
transition time of the positive-going pulse. When 
the clock (ClK) input is at either the high or low 
level, the D-input signal has no effect at the output. 

SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 
FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT273 ... J PACKAGE 
SN74ABT273 ... DB, OW, OR N PACKAGE 

(TOP VIEW) 

em 1 20 Vcc 
10 19 80 
10 18 80 
20 4 17 70 
20 5 16 70 
30 6 15 60 
3D 7 14 60 
40 8 13 50 
40 9 12 50 

GNO 10 11 elK 

SN54ABT273 ... FK PACKAGE 
(TOP VIEW) 

Ill: <..> 
9~d~g 

3 2 1 20 19 
20 4 18 80 
20 5 17 70 
30 6 16 70 
3D 7 15 60 
40 8 14 60 

9 10 11 1213 

The SN74ABT273 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT273 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT273 is characterized for operation from -40°C to 85°C. 

em 
L 

H 

H 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK 0 Q 

X X L 

t H H 

t L L 

L X 00 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOPS 
WITH CLEAR 
03769, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

'CDI 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

"'-IR 

C. C1 

10 
2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

10 

3 

ClK(I) 

2 

1Q 

20 

4 

5 

2Q 

3D 

7 

6 

3Q 

40 

8 

50 

13 

9 
4Q 

60 

14 

12 
5Q 

70 

17 

15 
6Q 

80 

16 
7Q 

18 

19 
8Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .:............ -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT273 .................................... 96 rnA 

SN74ABT273 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output Clamp-current ratings are observed. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH CLEAR 
03769. FEBRUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT273 SN74ABT273 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOl Low-level output current 48 64 rnA 

!J.tJt:N Input transition rise or fall rate I Outputs enabled 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT273 SN74ABT273 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, IOH =-3 rnA 2.5 2.5 2.5 

VOH 
Vee = 5 V, IOH =-3 rnA 3 3 3 

Vee =4.5 V, 10H =-24 rnA 
V 

2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee = 4.5 V, 10l= 48 rnA 0.55 0.55 

V 
Vee = 4.5 V, 10l= 64 rnA 0.55* 0.55 

II Vee =5.5 V, VI = Vee or GND ±1 ±1 ±1 I!A 

10ZH Vee = 5.5 V, Vo = 2.7V 50 50 50 !!A 
10Zl Vee = 5.5 V, Vo = 0.5 V -50 -50 -50 !!A 
10FF Vee=OV, VI orVo s 4.5 V ±100 ±100 !!A 
leEX Vee = 5.5 V, Vo =5.5V Outputs high 50 50 50 !!A 
109 Vee = 5.5 V, Vo=2.5V -50 -100 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 !!A 
Icc 

Vee = 5.5 V, 10 =0 
Outputs low 24 30 30 30 rnA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !!A 

!J.lee' 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V pF 

Co Vo = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test 'should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 
WITH CLEAR 
03769, FEBRUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

vee =5V. 
SN54ABT273 SN74ABT273 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 150 150 150 MHz 

ClKhigh 3.3 3.3 3.3 

tw Pulse duration ClKlow 3.3 3.3 3.3 ns 

CCRlow 3.5 3.5 3.5 

Data high 1 1 1 ns 

tsu Setup time before ClKt Data low 1.5 1.5 1.5 

CCRhigh 
ns 

th Hold time after ClKt Data high or low 2t 2t 2t ns 

t This data sheet limit may vary among suppliers. 

switching characteristics- over recommended ranges of supply voltage and operating free-air 
temperature, CL::: 50 pF (unless otherwise noted) (see Figure 1) . 

vee =5V. 
SN54ABT273 SN74ABT273 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 150 200 150 150 MHz 

tpLH 
ClK 

2.2 4.2 5.7 2.2 2.2 6.2 
Q ns 

tpHL 3.1 5.1 6.6 3.1 3.1 7.1 

tpHL em a 2.4 4.1 6.2 2.4 2.4 6.7 ns 

TEXAS .. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE· TRIGGERED D· TYPE FLlp·FLOPS 

WITH CLEAR 
03769, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output ---tI>---e--J\,/\"f\r------/ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input -------X1.5V 
-------'. 1'-______ OV 

1
4 .14 ~ 

1 tau 1 th 1 

---.1 1 3V 

__ --'~1.5V ~ OV Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input-.J' 1.5 V \1.5V 

tpLH 14 ~ 1 I 

14 ~ tpHL 

3V 

OV 

1 

outpu_t ____ ..111.5 V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLHItpHL Open 

tPL.Z1'tPZL 7V 
tpHz/tpZH Open 

~--tw~ 

1 1,__--3V 

Input "3 X"",'_·5_V __ 0 V 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.5V 

3V 

1 ~ ____ ov 
tPZL ---.I 14- 1 

1 1 tp~ ~ 

1 V---L:~ 3.5V 

: ,1.5V :.f ~L~O-=V VOL 

1 tPHZ-.l!.-
tpZH~ ~ I 

wave~:!U; l \:--- V
OH 

VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ___ ..I ----~-- .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B.' All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tl ~ 2.5 nSf 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ O.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA 10H' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The eight latches of the I ABT373 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs will follow the data (D) inputs. 
When the latch enable is taken low, the Q outputs 
are latched at the logic levels set up at the 0 
inputs. 

A buffered output-enable (DE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without need for interface or pullup 
components. 

SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03661. JANUARY 1991-REVISEO OCTOBER 1992 

SN54ABT373 ••. J PACKAGE 
SN74ABT373 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

3D 7 
40 8 
40 9 

GNO 10 

14 

13 

12 

11 
'-----' 

Vcc 
80 
80 
70 
70 
60 
60 
50 
50 
LE 

SN54ABT373 , .• FK PACKAGE 

20 
20 
30 
3D 
40 

(TOP VIEW) 

\W () 9~o~g 

3 2 1 2019 
4 18 80 
5 17 70 
6 16 70 
7 15 60 
8 14 60 

9 10 11 12 13 

oowao 
'<tz.JLt)Lt) 

(!) 

The output-enable (DE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT373 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT373 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT373 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
03661, JANUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

OE 
LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

",I EN 

~1 
10 'i1 

OE 
L 
L 
L 
H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

2 

5 

6 

9 

12 

15 

16 

19 

LE 

H 

H 

L 
X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

0 Q 

H H 

L L 
X 0 0 

X Z 

logic diagram (positive logic) 

OE~------<:] 

LE 

10 3 

'------,vr----' 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee , ....... " ........ , .......... ,............................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .... , ..... "...................................... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT373 ...... , ................ ,............ 96 rnA 

SN74ABT373 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ., ....... , ....... , ......... , ............................... -18 rnA 
Output clamp current, 10K (VA < 0) ..................... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.85 W 
N package .............................. , 1 .3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03661. JANUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT373 SN74ABT373 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

10L Low-level output current ·48 64 mA 

l!t/l1v Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT373 SN74ABT373 
PARAMETER TEST CONDITIONS 

TVpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5V, 10H =-3 mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 Vj 10H =-32 mA 2* 2 

VOL 
Vee = 4.5 V, 10L = 48 mA 0.55 0.55 

V 
Vee = 4.5 V, 10L= 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1:1 :1:1 :1:1 ~ 
10ZH Vee = 5.5 V, Vo =2.7V 50 50 50 ~ 
10ZL Vee = 5.5 V, Vo=0.5V -50 -50 -50 ~ 
10FF Vee = OV, VI orVo:s; 4.5 V :1:100 :1:100 ~ 
leEx Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 ~ 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 ~ 
lee 

Vee = 5.5 V, 10 =0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 ~ 

l!lee' 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 VorO.5 V 6 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'I[ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D· TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03661, JANUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

VCC=5V. 
SN54ABT373 SN74ABT373 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 3.3 3.3 3.3 ns 

Setup time, data before LE~ 
High 1.9 2.8 1.9 

tsu ns 
Low 1.5 2.8 1.5 

th Hold time, data after LE~ High or low 1 2.5 1 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V. 
SN54ABT373 SN74ABT373 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.9 3.9 5.4 1.5 6.9 1.9 5.9 
D a ns 

tpHL 2.2 4.2 5.7 2 7.2 2.2 6.2 

tpLH 
LE a 2.6 4.6 6.1 2 7.8 2.6 6.6 

ns 
tpHL 3.2 5.2 6.7 2.5 7.8 3.2 7.2 

tpZH UE a 1.2 3.2 4.7 1 6.2 1.2 5.2 
ns 

tpZL 2.7 4.7 6.2 1.5 7.2 2.7 6.7 

tpHZ 
UE a 2.5 4.9 6.4 2.5 8.2 2.5 6.9 

ns 
tpLZ 2 4.5 6 2 7 2 6.5 

TEXAS .. 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03661, JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

51 o Open 

rND 

sooo 
From Output ----tlf---._-.JV\/'v-----' 

Under Test 

CL= SO pF 

(see Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input 
------';(1.S V 
_____ --J.I'--______ OV 

Data Input 

I~ .~ ~ 
1 tau 1 th 1 

_-"",\1 1 3V 

__ --J~1.5V ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \-;:S~--- :: 

tpLH !~ ~I 1 _I 
I~ .. tpHL 

1 1 
I ,-----~~rl VOH 

Output 11•s V 1.S V 
------. . VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST 51 

tPLHitPHL Open 

tPultpzL 7V 

tPHZi'tPZH Open 

14--tw~ 
I 1,--__ 3V 

Inpm ""3 X,-1._S_V __ OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

51 at7 V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

1.SV 

'------I,~ - - - - 0 V 

tPZL --.I 14- I 
I I tp~ 14-

\ 

___ L~I_ 3.SV 

1.SV I I 
'--__ .L..1 J.!....- ~L~ 0.= V VOL 

tpHz-.l !.-
tpZH~ ~ I 

Output . I - - - VOH 
Waveform 2 l \ V. 

(s~~ ~~:~~ ~ ~ __ ;:OH - 0.3 V .. 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) Features 
EIAJ O.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 64-mA IoU 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'ABT374 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (ClK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 

SN54ABT374, SN74ABT374 
OCTAL EDGE· TRIGGERED D· TYPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS111A-D3770. FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT374 ••• J PACKAGE 
SN74ABT374 .•• DB, ow, OR N PACKAGE 

(TOP VIEW) 

20 Vcc 
19 80 
18 80 
17 70 
16 70 

60 
14 60 
13 50 
12 50 
11 eLK 

SN54ABT374 ••• FK PACKAGE 
(TOP VIEW) 

Iw () 
~ ~ o>() ~ 

,-
20 

3 2 1 2019 
80 4 18 

20 5 17 70 
30 6 16 70 
30 7 15 60 
4D 8 14 60 

9 10 11 12 13 
r-t 

OCl:JOCl 
'<:I't§uLOLO 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
need for interface or pullup components .. The output-enable (OE) input does not affect internal operations of 
the latch. Old data can be retained or new data can be entered while the outputs are in the high-impedance 
state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver . 

. The SN74ABT374 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT374 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT374 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~~o~~~t~T~~~O~:;: 1~~:~~~~I~.~~:~!r~! ~: "~~~~~~~~mde~:~ 
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SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS111A-D3770, FEBRUARY 1991-REVISED OCTOBER 1992 

OE' 
l 

l 

l 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK D Q 

t H H 

t l l 

l X 00 
X X Z 

logic symbolt logic diagram (positive logic) 

1 
" EN 

OE'------{ 

11 
ClK C1 ClK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

3 

4 

7 

8 

13 

14 

17 

18 

, r 
1D 'il 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

1Q 
1D....:.....----+-I 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) " ........... , ..... , ...... , .. ,.................... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT374 .................................... 96 rnA 

SN74ABT374 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) .................. , ........................................ -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond thosa listed under "abso:ute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS111A-D3770, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT374 SN74ABT374 
UNIT 

MIN MAX MIN MAX 

Vec Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOl Low-level output current 48 64 mA 

tJ.t/tJ.v Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT374 SN74ABT374 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, IOH =-3mA 2.5 2.5 2.5 

VOH 
Vee = 5V, IOH =-3 mA 3 3 3 

Vee = 4.5 V, IOH =-24mA 
V 

2 2 

Vee =4.5V, IOH =-32 mA 2* 2 

VOL 
Vee = 4.5 V, 10l = 48 mA 0.55 0.55 

10l = 64 mA 0.55* 
V 

Vee = 4.5 V, 0.55 

II Vec = 5.5 V, VI = Vee or GND ±1 ±1 ±1 I!A 
10ZH Vee = 5.5 V, Vo=2.7V 50 50 50 I!A 
10Zl Vee = 5.5 V, Vo = 0.5 V -50 -50 -50 I!A 
10FF Vee=OV, VI orVo:s 4.5 V ±100 ±100 I!A 
leEX Vee = 5.5 V, Vo =5.5V Outputs high 50 50 50 I!A 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 250 250 250 I!A 
lee 

Vee = 5.5 V, 10 =0, 
Outputs low 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 250 250 250 I!A 

tJ.lee' 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V 2.5 pF 

Co Vo = 2.5 V or 0.5 V 7 pF 

t All typical values are at V ce = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT374, SN74ABT374 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS111A-D3770. FEBRUARY 1991-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee =.5V, 
SN54ABT374 SN74ABT374 

TA= 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

tw Pulse duration ClK high or low 3.3 3.3 3.3 ns 

Data high 1 2.5 1 
tsu Setup time before ClKt 

1.9t 1.9t 
ns 

Data low 2.5 

th Hold time after ClKt Data high or low 1.6t 2.5 1.6t ns 

t This data sheet limit may vary among suppliers. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vcc=5V, 
SN54ABT374 SN74ABT374 FROM TO 

PARAMETER 
(INPUl) (OUTPUl) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 150 200 150 150 MHz 

tpLH 2.2 4.2 5.7 1.8 6.6 2.2 6.2 
ClK a ns 

tpHL 3.1 5.1 6.6 2.6 7.6 3.1 7.1 

tPZH 
OE 

1.2 3.2 4.7 0.8 5.7 1.2 5.2 a ns 
tPZL 2.7 4.7 6.2 1.5 7.2 2.7 6.7 

tpHZ 
OE 

2.5 4.5 6 1.3 7.2 2.5 6.5 a ns 
tpLZ 2 4.5 6 1 7 2 6.5 
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SN54ABT374, SN74ABT374 
OCTAL EDGE· TRIGGERED D· TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS111A-D3770, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOO 
From Output --e--e--.J'\f\.f\r------/ 

Under Test 

CL= SO pF 

(see Note A) T SOOO 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

3V 
TIming Input --------x1.S V ' 

_____ --'.1'--______ ov 

Data Input 

I. .~ ~ 
1 tau 1- th 1 

_-...... 1 1 3V 

___ ~1.SV ~ ov 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

InputJ 1.SV 
3V 

\1.S~--- OV 

tpLH I. .' 
1 1 

1 1 

I. ~ tpHL 
1 

Outpu_t ____ .J11.s V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance, 

TEST S1 
tpLWtpHL Open 
tpLZi'tPZL' 7V 
tpHz/tpZH 'Open 

14-- tw-.j 

1 1~--3V 

Inp"1 3 X,-'_·S_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) '--__ -'(1_ - - - 0 V 

tPZL--.' ~ I 
1 tp~ 14-
II LI 

Output -----:...-cV+---1 -II~- 3.SV 

Waveform 1 "\ 1.S V 1 f VOL + 0.3 V 

S1 at 7 V tpHZ ~ i I _ - - - VOL 
(see Note C) -?t ~ 

tPZH ~ /4- I 
Output V 

Waveform 2 1 ~--- OH VOH-0.3V 
S1 at Open 1.S V 

(see Note C) ___ -' - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) Features 
EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-IIB™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 64-mA lou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The. 'ABT377 is a 8-bit positive-edge-triggered 
D-type flip-flop with a clock (ClK) input. It is 
particularly suitable for implementing buffer and 
storage registers, shift registers, and pattern 
generators. 

Data (D) input information that meets the setup 
time requirements is transferred to the Q outputs 
on the positive-going edge of the clock pulse if the 
common clock-enable (CIXEl\J) input is low. Clock 
triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
positive-going pulse. When the buffered clock 
(ClK) input is at either the high or low level, the D 
input signal has no effect at the output The circuits 
are designed to prevent false clocking by 
transitions at CCKEN. 

SN54ABT377, SN74ABT377 
OCTAL EDGE· TRIGGERED D· TYPE FLlP·FLOPS 

WITH CLOCK ENABLE 
03771. FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT377 ••• J PACKAGE 
SN74ABT377 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

CI:REN 1 U 20 VCC 
1Q 2 19 8Q 
10 3 18 80 
20 4 17 70 
2Q 5 16 7Q 
3Q 6 15 6Q 
3D 7 14 60 
40 8 13 50 
4Q 9 12 5Q 

GNO 10 11 elK 

SN54ABT377 ••• FK PACKAGE 
(TOP VIEW) 

20 
3 2 1 2019 

80 4 18 
2Q 5 17 70 
3Q 6 16 7Q 
3D 7 15 60 
40 8 14 60 

9 10 11 12 13 

Oo~oc 
VZ-.JIOLO 

C!)U 

The SN74ABT377 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT377 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT377 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~o~~~~:~T! ~=r;~~':,.I~~~~!r!~~: r.:~-::~~ 
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SN54ABT377, SN74ABT377 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 
WITH CLOCK ENABLE 
03771, FEBRUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

logic symbolt 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

CLKER 
H 

L 
L 
X 

'" 

ClK 0 Q 

X X 00 
t H H 

t L L 
L X 0 0 

G1 

1C2 

-, r 
20 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

11 
ClK ------1 

10--3~------~-; 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

>--+----1 10 
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SN54ABT377, SN74ABT377 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOPS 

WITH CLOCK ENABLE 
03771, FEBRUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT377 .................................... 96 rnA 

SN74ABT377 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ...................................... . . . . . . . . . . . . . . . . . . . .. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

OW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT377 SN74ABT377 

MIN MAX MIN 
UNIT 

MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL Low-level output current 48 64 rnA 

t:.t/!:.v Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT377, SN74ABT377 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOPS 
WITH CLOCK ENABLE 
03771. FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C. SN54ABT377 SN74ABT377 
PARAMETER TEST CONDITIONS 

TVpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

VOH 
Vee = 5V, 10H =-3 mA 3 3 3 

V 
Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee = 4.5 V, 10L= 48 mA 0.55 0.55 

Vee = 4.5 V, 10L= 64 mA 0.55* 
V 

0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 ~ 
10FF Vee = OV, VI or Va :s 4.5 V ±100 ±100 ~ 
leEX Vee = 5.5 V, Va = 5.5V I Outputs high . 50 50 50 ~ 
lo§ Vee = 5.5 V, Va =2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Icc 
Vee = 5.5 V, 10 = 0, I Outputs high 1 250 250 250 ~ 
VI = Vee or GND I Outputs low 24 30 30 30 mA 

~Iee'" 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

CI VI = 2.5 Vor 0.5 V 3 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This i~ the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

vee =5V, 
SN54ABT377 SN74ABT377 

TA= 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

tw Pulse duration ClK high or low 3.3 3.3 3.3 ns 

Setup time before ClKt 
Data high or low 2 2.5 2 

tsu 
C[REN high or low 

ns 
3 3 3 

th Hold time after ClKt 
Data high or low 1.8# 1.8# 1.8# 

C[REN high or low 1.8# 1.8# 1.8# 
ns 

# This data sheet limit may vary among suppliers. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
Vee =5V, 

SN54ABT377 SN74ABT377 
PARAMETER 

TO 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 150 150 150 MHz 

tpLH 
ClK a 2.2 4.5 6 2.2 7 2.2 6.5 

ns 
tpHL 3.1 5.3 6.8 2 7.6 3.1 7.3 
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SN54ABT377, SN74ABT377 
OCTAL EDGE· TRIGGERED D· TYPE FLlp·FLOPS 

WITH CLOCK ENABLE 
03771, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 sooo 
From Output --e-~t-----'VV\r--_.../ 

Under Test 

CL= SO pF 

(see Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

o 7V 

o Open 

3V 
-------;(1.SV 
_____ --J. 1'--______ OV 

Data Input 

I.. .~ ~ 
1 tau I th 1 

__ "",I 1 3V 

___ j(1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input~ 1.5V 
3V 

\-;~--- OV 

tpLH I.. .1 
I 1 

1 I 

14 ~ tpHL 
1 

Output ____ --'11.5 V ~
-VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

rEST S1 
tPuvtPHL Open 
tPLZi'tPZL 7V 
tpHz/tpZH Open 

i-4-- tw-.j 
1 I~ __ 3V ,npu,3 X,-1._S_V __ OV 

Output 
Control 

(low-level 
enabling) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

,----- 3V 

1.SV 

'----,.,,~ - - - - ov 
tPZL--.I ~ 1 

1 tp~ 14-
1 LI 

Output ---;-~V+-1.S-V -I -I~ 3.SV 

Wa~~f~~~ ~ "\ } ~L~ 0.= V VOL 

(see Note C) tpHZ-..i !.-
tPZH -.! 14- I 

Output V 
Waveform 2 t "\ ~ -- OH 

(s~~~~~~~ ___ J ~~ __ ~OH-O.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tl s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC_HB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc=5V, TA=25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mA IoU 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT533 is an 8-bit transparent D-type latch 
with 3-state outputs designed specifically for 
driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03772, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT533 ••• J PACKAGE 
SN74ABT533. , • DB, OW, OR N PACKAGE 

(TOP VIEW) 

OE 1 U 20 Vcc 
10 2 19 80 
10 3 18 80 
20 4 17 70 
20 5 16 70 
30 6 15 60 
3D 7 14 60 
40 8 13 50 
40 9 12 50 

GNO 10 11 LE 

SN54ABT533 ••• FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
3D 
40 

~1~1~>8Ig 

5 

6 

17 70 
16 70 

60 7 15 

8 14 60 
9 1011 1213 

When the latch-enable (LE) input is high, the a outputs follow the complements of the data (D) inputs. When 
LE is taken low, the a outputs are latched atthe inverse ofthe levels set up atthe D inputs. The' ABT533 provides 
inverted data at its outputs. 

A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (DE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT533 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT533 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT533 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03772, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

LE 

10 

20 

3D 

40 

50 

60 

70 

SO 

1 

11 

3 

4 

7 

S 

13 

14 

17 

1S 

i' EN 

C1 

.., r 
10 1 'i1 

I'-. 

r--.... 

I'-. 

'0£ 
L 

L 

L 

H 

2 

5 

6 

9 

12 

15 

16 

19 

FUNCTION TABLE 
(each latch) 

INPUTS 

LE 

H 

H 

L 

X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

sQ 

OUTPUT 

0 Q 

H L 

L H 

X 0'0 
X Z 

logic diagram {positive logic} 

'0£------01 

LE 

3 10 -----t--I 

4 
20-----+-~ 

7 
3D -----t--I 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEe Publication 617·12. 8 

40-----+-~ 

13 
50 -----+--1 

14 
60 -----+-~ 

70 ~17"--__ -+--I 

18 
80 -------1 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03772, FEBRUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT533 .................................... 96 rnA 

SN74ABT533 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ............................................................ -18 rnA 
Output clamp current, 10K (V 0 < 0) ............................................. . . . . . . . . . . . . -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT533 SN74ABT533 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5,5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0,8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

I:1Vl:1v Input transition rise or fall rate I Outputs enabled 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D· TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03772, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA::25°C SN54ABT533 SN74ABT533 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee:: 4.5 V, 11::-18mA -1.2 -1.2 -1.2 V 

Vee:: 4.5 V, 10H ::-3 mA 2.5 2.5 2.5 

Vee:: 5V, 10H ::-3 mA 3 3 3 
V VOH 

Vee:: 4.5 V, 10H ::-24mA 2 2 

Vee:: 4.5 V, 10H =-32 mA 2* 2 

Vee:: 4.5 V, 10l= 48 mA 0.55 0.55 
V VOL 

Vee = 4.5 V, 10l= 64 mA 0.55* 0.55 

II Vee:: 5.5 V, VI :: Vee or GND ±1 ±1 ±1 !1A 
10ZH Vee:: 5.5 V, Vo:: 2.7V 50 50 50 !1A 
10Zl Vee=5.5V, Vo=0.5V -50 -50 -50 !1A 
10FF Vee:: OV, VI orVo $ 4.5 V ±100 ±100 !1A 
leEX Vee=5.5V, Vo=5.5V Outputs high 50 50 50 !1A 
lo§ Vee:: 5.5 \', Vo ::2.5V -50 -140 -180 -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 !1A 
Icc 

Vee:: 5.5 V, 10 ::0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !1A 
Outputs enabled 1.5 1.5 1.5 mA 

.ilee' 
Vee = 5.5 V, One input at 3.4 V, 

Outputs disabled 50 50 50 !1A Other inputs at Vee or GND 
Control inputs 1.5 1.5 1.5 mA 

CI VI :: 2.5 V or 0.5 V pF 

Co Vo = 2.5 V or 0.5 V pF 

t All typical values are at Vee:: 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

vee ::5V, 
SN54ABT533 SN74ABT533 

TA:: 25°C UNIT 

MIN MAX MIN MAX P.11~J P.1AX 

tw Pulse duration, LE high or low ns 

tsu Setup time, data before LE~ 
High 

Low 
ns 

th Hold time, data after LE~ High or low 1.5# 1.5# 1.5# ns 

# This data sheet limit mp.y vary among suppliers. 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
D3772, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

sooo 
From Output -_e--. __ -.J'\f\..f\r----.../ 

Under Test 

CL=SO pF 

(see Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input -------X1.S V 

_____ --J.I'--______ OV 

Data Input 

1
4 .~ ~ 

1 tau I" th 1 

__ "",\1 1 3V 

__ --Jj(1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input---.f'-1.-S-V---~\ 1.S~ - - - :: 

tpLH 14 ~ 1 1 
1 1 14 ~ tpHL 

1 1 

1 ~VOH 
Output 1 1•S V 1.S V 

____ --J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tPLHitPHL Open 
tPLZltpzL 7V 
tpHz/tpZH Open 

14-- tw -----+I 
1 1 ,--- 3V 

Inp~ 3( X,-'_·s_v __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V Output 
Control 

(low-level 
enabling) 

1.SV 

'----..I~---- OV 

tpZL ---.I 14- I 
I" tp~ 14-

_--:-1 \n-I - - - LYv:::I- 3.S V Output 1 1 I 

wa~~f~~~ ~ 1 1.S V 1 ~L~ 0.= V VOL 

(see Note C) I tpHZ-.i 14-
tpzH ~ /4- I 

Output V 
Waveform 2 t \:--- OH VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ___ ..I - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B, All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC_nB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH, 
64-mA 100 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT534 is an 8-bit flip-flop with \ 3-state 
outputs designed specifically for driving highly 
capacitive or relatively low-impedance loads. It is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

SN54ABT534, SN74ABT534 
OCTAL EDGE· TRIGGERED D· TYPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
03773. FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT534 ••• J PACKAGE 
SN74ABT534 .•. DB, OW, OR N PACKAGE 

(TOP VIEW) 

"DE 1 U 20 Vcc 
10 2 19 80 
10 3 18 80 
20 4 17 70 
20 5 16 70 
30 6 15 60 
30 7 14 60 
40 8 13 50 
40 9 12 50 

GNO 10 11 elK 

SN54ABT534 ••• FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
30 
40 

91~1~>8Ig 
4 3 2 1 20 19

18 
80 

5 17 70 
6 16 70 
7 15 60 
8 14 60 

9 1011 1213 

The eight flip-flops of the 'ABT534 are edge-triggered D-type flip-flops. On the positive transition of the clock, 
the 0' outputs will be set to the complement ofthe logic levels that were set up at the data (D) inputs. The 'ABT534 
provides inverted data at its outputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT534 is packaged in T~'s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT534 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT534 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informllfon concernl producllin thl formltlve or 
d .. lgn phi.. of development. Chlrlclerlldc dill and other 
IpaclficaUonl ara d .. lgn gOIIa. Taxil In,!rumanla r ... rv .. thl rlghllo 
chang. or dlacontlnu.th ... producta without node •. TEXAS .. 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
03773, FEBRUARY 1991-REVISED OCTOBER 1992 

logic symbolt 

ClK 

10 

20 

3D 

40 

50 

60 

70 

so 

1 

11 

3 

4 

7 

S 

13 

14 

17 

18 

"- EN 

C1 , r 
10 'ili'... 

i'... 

i'... 

i'... 

i'... 

OE 
L 

L 

L 

H 

2 

5 

6 

9 

12 

15 

16 

19 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

ClK 

t 
t 
L 

X 

10 

20 

30 
40 
5Q 

60 

70 
so 

OUTPUT 

0 0 
H L 

L H 

X 0'0 
X Z 

logic diagram (positive logic) 

OE------01 

ClK 

3 
10 -----t--i 

4 
20 -----t--i 

7 
3D ~----t--i 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. s 

40 -----t--i 

13 
50 -----+--i 

14 
60 -----+--i 

70 --=..17=---__ -+--i 

1S 
so-----~ 
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SN54ABT534, SN74ABT534 
OCTAL EDGE· TRIGGERED D· TYPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
03773. FEBRUARY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................... -0.5 V to 7 V 
Input voltage range, V, (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va ............... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT534 .................................... 96 rnA 

SN74ABT534 ................................... 128 rnA 
Input clamp current, 1,K (V, < 0) ............................................................ -18 rnA 
Output clamp current, 10K (Vo < 0) ......................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

OW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT534 SN74ABT534 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage O.B O.B V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 4B 64 mA 
!J.t/!J.v Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 B5 °e 
NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT534, SN74ABT534 
OCTAL EDGE· TRIGGERED D· TYPE FLlp·FLOPS 
WITH 3-STATE OUTPUTS 
03773, FEBRUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT534 SN74ABT534 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN. MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

VOH 
Vee = 5V, 10H =-3 mA 3 3 3 

V 
Vee = 4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee = 4.5 V, IOL=48 mA 0.55 0.55 

V 
Vee = 4.5 V, IOL=64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 I!A 
10ZH Vee = 5.5 V, Vo=2.7V 50 50 50 I!A 
10ZL Vee = 5.5 V, Vo=0.5V -50 -50 -50 I!A 
10FF Vee=OV, VI or Va :s: 4.5 V ±100 ±100 I!A 
leEX Vee = 5.5 V, Va = 5.5 V Outputs high 50 50 50 I!A 
lo§ Vee = 5.5 V, Vo=2.5V -50 -140 -180 -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 I!A 
Icc 

Vee = 5.5 V, 10 =0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 I!A 

~Iee'll 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V pF 

Co Va = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-B83, Class 8, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee = 5V, 
SN54ABT534 SN74ABT534 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 125 125 125 MHz 

tw Pulse duration ClK high or low 3.5 3.5 3.5 ns 

Setup time, data before ClKt 
High 1.6 1.6 1.6 

tsu ns 
low 2.2 2.2 2.2 

th Hold time, data after ClKt High or low 1.8# 1.8# 1.8# ns 

# This data sheet limit may vary among suppliers. 
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SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
03773, FEBRUARY 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
Vee = 5 V. 

SN54ABT534 SN74ABT534 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 175 125 125 MHz 

tpLH elK 0 
2.6 5.1 5.9 2.6 2.6 6.7 

ns 
tpHL 3.4 6 6.7 3.4 3.4 7.6 

tPZH OE' 0 
1 3.3 4.2 1 1 5 

ns 
tPZL 2.6 5 5.8 2.6 2.6 6.8 

tpHZ 
OE' 0 

2.4 5.3 6.6 2.4 2.4 7.3 
ns 

tpLZ 2.3 5.1 5.8 2.3 2.3 6.5 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03773, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

sooo 
From Output -~----<e--.l\l'v"v--_-/ 

Under Test 

CL= SO pF 

(see Note A) I sooo 

tpLH/tpHL Open 
tpL,Z/tpZL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 

I I 3V 

3V 
Timing Input -------;(1.S V 

-------'. 1'-______ OV 

Inpu' 3 X,-"_S_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I~ .~ ~ 
1 tau I th 1 

__ "",\1 1 3V 

Data Input __ --')(1,SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \1.SV 

tpLH 14 ~ 1 I 

14 ~ tpHL 

3V 

OV 

1 

outpu_t ____ ".,y1.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.SV 

'------'.~ - - - - 0 V 

tPZL-J 14- I 
I I tp~ ~ I V ___ L:~ 3.SV 

: ,1.SV :.f ~L~O-=V VOL 

I tpHZ--.l!.-
tPZH --.! ~ I 

wave~:r~u~ t \:--- VOH VoH-O.3V 
S1 at Open 1.S V 

(see Note C) ___ ..I - - - - ------ ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR .. 10 MHz, Zo = SO 0, tr :s; 2.5 ns, t1:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using. Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou' 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT540 octal buffers and line drivers are 
ideal for driving bus lines or buffer memory 
address registers. The device features inputs and 
outputs on opposite sides of the package that 
facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or 0E2) input is high, all corresponding 
outputs are in the high-impedance state. 

SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT540 ••• J PACKAGE 
SN74ABT540 .•• DB, OW, OR N PACKAGE 

(TOP VIEW) 

OET 1 U 20 VCC 

A1 2 19 0E2 
A2 3 18 Y1 
A3 4 

A4 5 
A5 6 
A6 7 

A7 8 
AB 9 

GND 10 

17 Y2 
16 Y3 
15 Y4 
14 Y5 
13 Y6 
12 Y7 
11 YB 

SN54ABT540 ••• FK PACKAGE 
(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

4 3 2 1 20 19
18 

Y1 

5 

6 
7 

17 Y2 
16 Y3 
15 Y4 

8 14 Y5 
9 10 11 1213 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT540 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT540 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT540 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

0Ef 0E2 A V 

L L L H 

L L H L 

H X X Z 

X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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chang. or dllContinu. th ... producte wtthout notlc •• TEXAS • 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 

2..-Q5 

~ 
w 
5> w 
a: 
a. 
I­
CJ 
::l 
C 
o 
a: 
c. 



""C :c 
o 
c 
c 
o 
-I 
"tJ 
:c 
m 
~ 
m 
=E 

SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
D3774, FEBRUARY 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

1 

19 

2 

3 

4 

5 

6 

7 

S 

9 

& 
I'.. EN 

I'.. 

, 
1 

r 
"il 

-...... 

" 
t-... 

1S 

17 

16 

15 

14 

13 

12 

11 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

fS 

A1 ~2=--___ -I 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee ...... , .................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT540 .................................... 96 mA 

SN74ABT540 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ............................................................ -18 mA 
Output clamp current, 10K (Vo < 0) ......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT540 SN74ABT540 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 48 64 mA 

l!Vl!v Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 ·C 
NOTE 2: Unused or floating inputs must be held high or low. 

TEXAS .. 
INSTRUMENTS 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03774, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT540 SN74ABT540 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 

Vee = 4.5 V, IOH=-3mA 2.5 2.5 

Vee = 5 V, 10H =-3 mA 3 3 
VOH 

Vee =4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee = 4.5 V, 10l=48 mA 0.55 0.55 
VOL 

Vee = 4.5 V, IOl=64 mA 0.55* 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 

10ZH Vee=5.5V, Vo=2.7V 50 50 

IOZl Vee = 5.5 V, Vo=0.5V -50 -50 

IOFF Vee =OV, VI orVo:so 4.5 V ±100 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 

lo§ Vee=5.5V, Vo = 2.5 V -50 -100 -180 -50 -180 

Outputs high 1 250 250 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 24 30 30 
VI = Vee or GND 

Outputs disabled 0.5 250 250 

Vee=5.5V, Outputs enabled 1.5 1.5 

dice' 
One input at 3.4 V, Data inputs 

Outputs disabled 0.05 
Other inputs at 

0.05 

VeeorGND Control inputs 1.5 1.5 

CI VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 Vor 0.5 V 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
!lA 
!lA 
mA 

!lA 
mA 

!lA 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

vee =5V, 
SN54ABT540 SN74ABT540 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 1 2.9 4.1 1 1 4.8 
A Y ns 

tpHl 1.6 3.1 4.3 1.6 1.6 4.8 

tPZH OE 
1.2 3.4 4.9 1.2 1.2 5.9 

Y ns 
tPZl 1.2 3 4.4 1.2 1.2 5.1 

tpHZ 
OE 

3.1 5.3 6.5 3.1 3.1 7.3 
Y ns 

tpLZ 2.5 4.4 5.7 2.5 2.5 6.2 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03774, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

SOOO 
From Output - ___ -~ ___ -"VV'V----/ 

S1 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLwtpHL Open 

tPultPZL 7V 

tpHz/tpZH Open 

3V 

1.SV 

'----..I.~ - - - - OV 

tpZL ...,.I 14- I 
I I tp~ 14-

Input -' 
(see Note B) ~ 1.5 V 

3V 

\1.5~--- OV 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

\ 
___ Ly:::I_ 3.SV 

1.SV I 1 
"'-__ ...... .A_ ~L~ O~ V VOL 

tpHZ-.I ~ 
tpLH I" ~ 

I 

Output ____ --J11.5 V 

I I 

14 ~ tpHL 

~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH ~ 14- I 
Output V, 

Waveform 2 [I -\ ~ - - OH 

(s~~~O~~~~ ___ -I ~~ __ ~OH-O.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSfRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JANUARY 1991-REVISED OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

SN54ABT541 ••• J PACKAGE 
SN74ABT541 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

• State-of-the-Art EPIC_nB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloJ 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The' ABT541 octal buffer and line driver is ideal for 
driving bus lines or buffering memory address 
registers. The device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OEf or 0E2) input is high, all eight outputs are in 
the high-impedance state. 

OET 1 20 Vcc 
A1 2 19 0E2 
A2 3 18 Y1 
A3 4 17 Y2 
A4 5 16 Y3 
AS 6 15 Y4 

14 YS 
A7 8 13 Y6 
A8 9 12 Y7 

GND 10 11 Y8 

SN54ABT541 .,. FK PACKAGE 
(TOP VIEW) 

IT- °IN ~~~~~ 

A3 3 2 1 2019 Y1 4 18 
A4 5 17 Y2 
AS 6 16 Y3 
A6 7 15 Y4 
A7 8 14 YS 

9 10 11 12 13 

To ensure the high-impedance state during power up or power down, DE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT541 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT541 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT541 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

0E1 0£2 A Y 
L L L L 

L L H H 

H X X Z 
X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thl. document contain. PRODUCTION 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS093B-D3704, JANUARY 1991-REVISED OCTOBER 1992 

logic symbol t 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

'" 
'" 

& 

EN 

., r 
1 'V 

18 

17 

16 

15 

14 

13 

12 

11 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

on --'-------<~-....... 

~-1.:..;:9'---u 

A1 _2=--_~ >-__ +-....:1..::.8_ Y1 

To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee., ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT541 .................................... 96 rnA 

SN74ABT541 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

llVllv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Information conclrna producllin the formative or 
dealgn pha.. of development Charact.rleUc data Ind other 
lpaclncltionl ar. d .. lgn goell. Texilinetrumenta rlllrv .. the right to 
change or discontinue the .. products without noUce. 
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SN54ABT541 SN74ABT541 

MIN MAX MIN MAX 

4.5 ff:5 4.5 5.5 

2 ~"'~"Y" 

1'~~ 2 

/[i:" 0.8 0.8 

S!..:~ Vec a Vce 

;!;t -24 -32 

c/ 48 64 

ct" 5 5 

..;,55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS093B-D3704, JANUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT541 SN74ABT541 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK VCC = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vce = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vce=5V, 10H =-3mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vce = 4.5 V, 10H =-32 mA 2* 2 

VOL 
Vee =4.5 V, 10l= 48 mA 0.55 0.55 

V 
Vee =4.5 V, 10l= 64 mA 0.55* :s.,>+ 0.55 h 

II Vee = 5.5 V, VI = Vee or GND :1:1 l-fi."':t:1 :1:1 !lA 
10ZH Vee = 5.5 V, Vo = 2.7V 50 ,f!f 50 50 !lA 
10Zl Vee = 5.5 V, Vo=0.5V -50 j+ .. ' -50 -50 !lA 
10FF Vee = OV, VI orVo s 4.5 V :1:100 ~- :1:100 !lA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 IS' 50 50 !lA 
lo§ Vee = 5.5 V, Vo =2.5V -50 -140 -180 q,""-50 -180 -50 -180 mA 

Outputs high 5 250 250 250 !lA 
Icc 

Vee=5.5V, 10 =0, 
Outputs low 22 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 1 250 250 250 !lA 
Outputs enabled 1.5 1.5 1.5 mA 

dice' 
Vee = 5.5 V, One input at 3.4 V, 

Outputs disabled 50 50 50 !lA Other inputs at Vee or GND 
Control inputs 1.5 1.5 1.5 mA 

Ci VI = 2.5 V or 0.5 V 5 pF 

Co Vo = 2.5 V or 0.5 V 5 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHl 

tpZH 
OE 

tPZl 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information cone.rna produCIIln the formatlv. or 
dllign pha.. of devllopment. Charaeterlatle data and other 
apaeiflcadon. are dllign goal .. Texallnltrumenta r ... rvllth. right to 
change or dilContinueth ... producta without node •. 

VCC=5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

Y 
1 2.6 4.1 

1 2.9 4.2 

1.1 
Y 

3.1 4.8 

2.1 4.4 5.9 

Y 
2.1 5.1 6.6 

1.7 4.7 6.2 
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SN54ABT541 SN74ABT541 
~\, UNIT 

MIN Pji.X. MIN MAX 

1 Af/4.6 1 4.6 

1.,"C 4.7 
ns 

1 4.6 

1.,(JJ 5.4 1.1 5.3 
ns 

... ~1 6.5 2.1 6.4 

~2.1 7.1 2.1 7.1 
ns ... 1.7 6.7 1.7 6.7 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS093B-03704. JANUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 sooa 
From Output ---e--e--JV\.f\r----/ 

Under Test 

CL= SO pF 

(see Note A) I sooa 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

3V 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLWtpHL Open 
tpultpzL 7V 

tpHz/tpzH Open 

3V 

1.SV 

'----~---- ov 
tpzL --.I 14- 1 

1 1 tp~ 14-

Input L 
(see Note B) ---'I 1.S V \~s~--- OV 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

\ 

___ L~I_ 3.SV 

1.SV 1 1 
___ ....1.... ... _ ~L~ 0.= V VOL 

tpHZ-.I !.-tpLH 14 ~ 
I 1 

1 I 

14 ~ tpHL 
1 

, output _____ ..Jl1.s V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH ~ 14- I 
Output V 

Waveform 2 [I -\ ~ - - OH 

(S~~ ~o~:~~ ___ ..J ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz. Zo = 50 a. tr :s 2.5 ns. tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small·Outiine Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc=5V, TA = 25°C 

• High-Drive Outputs (-32-mA 10H' 64-mA lou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT543 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction, Separate latch-enable 
([EAB or [EBA) and output-enable (OEAS or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow, 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAS is low and [EAS is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of[EAS puts the A latches in the storage 
mode. With CEAS and OEAB both low, the 3-state 
B outputs are active and reflect the data present 
at the output of the A latches. Data flow from B to 
A is similar but requires using the CEBA, CEBA, 
and OEBA inputs, 

SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
03662, JANUARY 1991-REVISEO OCTOBER 1992 

SN54ABT543 ••• JT PACKAGE 
SN74ABT543. , • DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A2 
A3 
A4 
NC 
A5 
A6 
A7 

rEBA 1 

OEBA 2 

A1 3 
A2 4 
A3 5 

A8 
CEAB 
GND 

6 

24 
23 
22 
21 
20 
19 

VCC 
CEBA 
B1 
B2 
83 
B4 
85 
86 
B7 
B8 
J:EAB 
OEAB 

SN54ABT543 ••• FK PACKAGE 
(TOP VIEW) 

I~ I~ () lea 'P"wffiu()w'P" 
~O...JZ>uCll 

4 321 2827 26 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

12 1314 1516 1718 

~I~ ~~I~I~~ o(!) O...J 

NC - No internal connection 

82 
83 
84 
NC 
85 
86 
87 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT543 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT543 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT543 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thll documlnt contllnl PRODUCTION 

~~:!lI~!~;::::U:; ~~:: :: ~~~~:::"tru~:~::~~:r~o;~r:n::. 
Production proc ... lng do .. not nee .... nly Include tilting 01 In 
parlmlt.re. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03662, JANUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TA8LEt 

INPUTS 

CEJrn IErn ~ A 

H X X X 
X X H X 
L H L X 
L L L L 

L L L H 

OUTPUT 
8 

Z 
Z 

Bo* 
L 

H 

t A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, [EBA, and OESA. 

* Output level before the indicated steady-state input 
conditions were established. 

logic symbol§ 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

2 

23 

1 

13 

11 

14 

3 

4 

5 

6 

7 

8 

9 

10 

"-

"-

"-

"-

"-

"-

L 
~ .. 
..... r 

~ .. 
..... r 

..... 

~ 
..... r 

..... 

~ .. ..... 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 , r 
\13 1 50 

LJ 60 1 4\1 

~ 

~ .. 
~ .. 

.. 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, DW, JT, and NT packages. 
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21 

20 

19 

18 

17 

16 

15 

81 

82 

83 

84 

85 

86 

87 

88 



logic diagram (positive logic) 

~ 2 

~ 
23 

I:EIm 

0EJrn" 13 

CEJrn 
11 

!Em 14 

A1 
3 

C1 

'----4---41 D 

v 

SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03662, JANUARY 1991-REVISEO OCTOBER 1992 

C1 

1 0 t--t----4~1_I~2_2 81 

To 7 Other Channels 

Pin numbers shown are for DB, DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT543 .................................... 96 rnA 

SN74ABT543 ................................... 128 rnA 
Input clamp current, 11K (VI < O) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < O) ......••................•........ ,..................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ..... , ........................ 0.5 W 

DW package ............................ , ... 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03662, JANUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vce Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

llVllv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

I Outputs enabled 

SN54ABT543 SN74ABT543 
UNIT 

MIN MAX MIN MAX 

4.5 fi.;'5 4.5 5.5 V 

2 l;:'';'" 2 V 

{j;" 0.8 0.8 V 
o ~ 
"' ... Vee 0 Vce V 

;;;- -24 -32 mA 

6"'4 48 64 mA 

;'''''' 14 5 5 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA= 25°C 

MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee =4.5 V, 10H =-3mA 2.5 

Vee =5V, 10H =-3mA 3 
VOH 

Vee =4.5 V, 10H =-24 mA 2 

Vee =4.5 V, 10H =-32 mA 2* 

Vee =4.5 V, 10l= 48 mA 
VOL 

Vee = 4.5 V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo =0.5V 

10FF Vee =OV, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 

Vee = 5.5 V, Outputs high 

lee 10 =0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

llleell 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 Vor 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TVpt 

-100 

1 

24 

0.5 

4 

7 

SN54ABT543 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* .~>~ 
±1 $f1 

±100 ,,!#i 00 

50 I:Q. 50 

-50 .. 9 -50 

±100 ,£.f 
50 #><I: 50 

-180 ",. -50 -180 

250 250 

34/1 34/1 

250 250 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
/I This data sheet limit may vary among suppliers. 

SN74ABT543 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

34/1 

250 

1.5 

II This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Informa1fon eoneel'l1l produeta In the formative or 
dellgn phi.. of dtvllopment. Chlrlclerl,tic dill end oth.r 

:r.~~;~~:c~:~~e~;o~~X: =~~~~c~"rv .. the rlghl 10 
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V 

V 

V 

!!A 

!!A 
!!A 
!!A 
!!A 
mA 

!!A 
mA 

!!A 

mA 

pF 

pF 



SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03662. JANUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee =5V, 
sN54ABT543 sN74ABT543 

TA= 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, [EAS or I:EB1i: low 3.5 3.5 3.5 ns 

Data before High 3.5 3.5/';' • 3.5 

Setup time 
[EAS or I:EB1i: t Low 3 A;) 4:"''' 3 

tsu 
High J;.:5 If>'" 

ns 
Data before 3.5 3.5 

CEAB' or CEBA t Low 3 t<,;'tfJ:' 3 

Hold time 
Data after [EAS or I:EB1i: t 1t 1t 1t 

th 
Data after CEAB' or CEBAt 1 t 1t 1 t 

ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpLH I:EB1i: or [EAS 
tpHL 

tPZH OEBA or OEAB" 
tPZL 

tpHZ 
OEBA or OEAB" 

tpLZ 

tPZH CEBA or CEAB' 
tPZL 

tpHZ CEBA or CEAB' 
tpLZ 

t ThiS data sheet limit may vary among suppliers. 

PRODUCT PREVIEW Information conc.ma product. In the formative or 
dllign phi.. of development. Characterlltlc data and other 
lpeclflCltlona arl dllign goal .. T.xu Inmumlnta r ... IVIl tha right to 
chang. or dllContlnu. thl .. prodUCII without nollci. 

Vee = 5 V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP 

BorA 
1.9 4.4 

1.9 4.4 

AorB 
1.6 4.1 

2.1 4.6 

AorB 
1.4 3.9 

2.5 5 

AorB 
2.5t 5.9 

3 5.5 

1.4 
AorB 

3.9 

2.5 5 

AorB 
3.2t 5.9 

3 5.5 

TEXAS ." 
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sN54ABT543 SN74ABT543 
UNIT 

MAX MIN MAX MIN MAX 

5.9 1.9 1.9 6.9 

5.9 1.9 It:-
ns 

1.9 6.9 

5.6 1.6 ,~!l 1.6 6.6 

.411 
ns 

6.1 2.1 2.1 7.1 

5.4 1.'i,<{. 1.4 6.4 

2:,~~ 
ns 

6.5 2.5 7.5 

7.4 ?:;Eit 2.5t 8.4 
ns 

71$ 3 3 8 

5.4 1.4 1.4 6.4 
ns 

6.5 2.5 2.5 7.5 

7.4 3.2t 3.2t 8.4 

7 3 3 
ns 

8 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03662. JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST 51 

S1 o Open 

rND 

5000 
From Output --e-~.--"V\J'\r-----' 

Under Test 

CL=50 pF 

(see Note A) I 5000 

tPLHltPHL Open 

tPL.Z!'tPZL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
i4--iw-.j 
I I ~---3V 

3V 
Timing Input -------;(1.5 V 

_____ ...J,I'-______ OV 

Inpu' 3 X,-~_·5_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

14 .~ ~ 
1 t.u I th 1 

----~I 1 3V 

Data Input __ ...J~1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input---.J 1.5 V \1.5V 

1 I 

14 ~ tpHL 
tpLH '4 ~ 

1 1 

3V 

OV 

1 

Outpu_t ____ .Jt1.5 V ~
-VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.5V 

'--__ .J.~ - - - - 0 V 

tPZL--.I ~ I 
I I tp~ ~ 
I , ___ Lrv::I- 3.5V 

Output I I I 
wa;~f~~~ ~ I 1.5 V I ~L~ 0.= V VOL 

(see Note C) I tpHZ-.l!.-

tpZH ~ 14- I 
o~~ V 

Waveform 2 I - - - OH 

l -\ VVOH-0.3V 
51 at Open 1.5 V "'-

(see Note C) ___ ~ - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A, CL includes probe and jig capacitance. 

2-78 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at V cc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloaJ 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT544 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
([EAS or CEBA) and output-enable (OEAB or 
0E8A) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEA8) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low and CEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of CEAB puts the A latches in the storage 
mode. With CEAB and OEAS both low, the 3-state 
B outputs are active and reflect the data present 
at the output of the A latches. Data flow from B to 
A is similar but requires using the CEBA, CEBA, 
and OEBA inputs. 

SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT544 .•. JT PACKAGE 
SN74ABT544 .•• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

[E8A 1 24 VCC 
OEBA 2 23 CEBA 

A1 3 22 B1 
A2 4 21 B2 
A3 5 20 B3 
A4 6 19 B4 
A5 7 18 B5 
A6 8 17 B6 
A7 16 B7 
A8 B8 

CEAS rEAS 
GND UEAB 

SN54ABT544 .•. FK PACKAGE 
(TOP VIEW) 

I~r~ °1Ci§ T""wffiUowT"" <CO.....Jz>uco 

4 321 2827 26 
A2 5 25 B2 
A3 6 24 B3 
A4 7 23 B4 
NC 8 22 NC 
A5 9 21 B5 
A6 10 20 B6 
A7 11 19 B7 

121314 1516 1718 

uszzUSUS ~ICO oUICOICO~ 
o(!) O.....J 

NC-No internal connection 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT544 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT544 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT544 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information eoneerna producta In th.formltlv. or 
d.slgn pha.. of dev.lopment. Charaet.rlstic data snd oth.r 
.peelfleltlon. ara da.lgn goal •. Taxllln.lrum.nta r ... rv .. the right to 
chang. or dlacontlnu. th ... producta without notic •. TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03775. FEBRUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLEt 

INPUTS 
CEJrn [EJrn OEAB' A 

H X X X 
L X H X 
L H L X 
L L L L 
L L L H 

OUTPUT 
B 

Z 
Z 

Bo* 
H 

L 

t A-to-B data flow Is shown; B-to-A flow control is the same 
except that it uses CEBA, r:EBA, and OEBA. 

* Output level before the indicated steady-state input 
conditions were established. 

logic symbol§ 

~ 
2 I"- 1EN3 

~ 
23 I"- G1 

~ 
1 I"- 1C5 

OEAB 
13 I"- 2EN4 

CEJrn 
11 "'- G2 

[EJrn 
14 I"- 2C6 

3 
, r 

A1 

L 
'V3 50 

U 60 4'V 
4 

A2 ..L--" 
~ r 

5 
A3 

6 
A4 ~ .. ... .. 

7 
A5 .. .. .. 

8 
A6 

A7 
9 .. .. 
10 

A8 .. .. 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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logic diagram (positive logic) 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

2 

23 

1 

13 

11 

14 

3 

4 

5 

6 

7 

8 

9 

10 

l', 

l', 

r.... 

l', 

r.... 

b 

L 
~ r 

... 

.... r 

... .. 
"" .. 
~ 

... .. 
~ .. 

.. 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 -, r 
'V3 50 

60 4'V 

SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

LJ 
... 
~ 

... 

... .. 

03775, FEBRUARY 1991-REVISEO OCTOBER 1992 

22 

21 

20 

19 

18 

17 

16 

15 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

BS 

Pin numbers shown are for DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT544 .................................... 96 rnA 

SN74ABT544 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT544,SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
D3775, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltago 

10H High-level output current 

10L Low-level output current 

tJW.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

I Outputs enabled 

SN54ABT544 SN74ABT544 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

5 5 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

V,K Vee = 4.5 V, I, =-18 mA 

Vee = 4.5 V, IOH =-3 mA 2.5 

Vee = 5 V, IOH =-3mA 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

Vee = 4.5 V, IOL= 48 mA 
VOL 

Vee = 4.5 V, IOL= 64 mA 

Vee = 5.5 V, Control inputs 
I, 

V, = Vee or GND A or 8 ports 

IOZH§ Vee = 5.5 V, Vo=2.7V 

10ZL§ Vee = 5.5 V, Va = 0.5 V 

IOFF Vee = OV, V, orVo s 4.5 V 

leEx Vee = 5.5 V, Vo=5.5V Outputs high 

10'11 Vee = 5.5 V, Vo=2.5V -50 

Vee = 5.5 V, Outputs high 

Icc 10 = 0, Aor 8 ports Outputs low 

V, = Vee or GND Outputs disabled 

,lleell 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 

Cj V, = 2.5 V or 0.5 V Control inputs 

C'o Va = 2.5 Vor 0.5 V Aor 8 ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8 , this parameter does not apply. 
§ The parameters 10ZH and IOZL include the input leakage current. 

TYpt 

-100 

1 

24 

0.5 

4 

7 

SN54ABT544 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

34# 34# 

250 250 

1.5 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This data sheet limit may vary among suppliers. 

SN74ABT544 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

34# 

250 

1.5 

II This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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V 

V 

V 

!lA 

!lA 
!lA 
!lA 
!lA 
mA 

!lA 
mA 

!lA 

mA 

pF 

pF 



SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03775. FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

5000 
From Output ---e-----<.--J\.f\f\r------' 

Under Test 

CL= 50 pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input 
------';(1.5 V 
_____ --J. 1'--______ OV 

Data Input 

I.. .~ .1 
I tau I th I 

___ I I 3V 

__ --J~1.5V ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.5V 
3V 

\1.5~--- OV 

I I 

I~ ~ tpHL 
tpLH ~ ~ 

I I 

~
VOH 

1.5V 
VOL 

I 

Outpu_t ____ -'11•5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 

tPLZi'tPZL 7V 
tpHz/tpZH Open 

14--·tw~ 

I 1""---3V 

Input 3 X",,'_·5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.5V 

3V Output 
Control 

(low-level 
enabling) I ~ ____ ov 

tpZL -.I 14- I 
I I tp~ ~ 

Output I V - - _L:-r-- 3.5V 

wa;~f~~~ ~ : , 1.5 V : t ~L~ 0':: V VOL 

(see Note C) I tPHZ--.I!.-

tpZH --.I 14- I 
Output V 

Waveform 2 1 ",Va VI;: 0.3 V OH 
S1 at Open 1.5 V _ ~ 

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03663, JANUARY 1991-REVISEO OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESO Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

SN54ABT573 ••• J PACKAGE 
SN74ABT573 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

OE 1 20 Vcc 
10 2 19 10 
20 3 18 20 
30 4 17 30 
40 40 
50 50 

60 
70 70 
80 80 

GNO LE 

SN54ABT573 ••• FK PACKAGE 
(TOP VIEW) 

,L....J 
3 2 1 20 19 

30 4 18 20 
40 5 17 30 

These 8-bit latches feature 3-state outputs 50 6 16 40 
designed specifically for driving highly capacitive 60 7 15 50 
or relatively low-impedance loads. They are 70 8 9 10 11 12 1314 60 
particularly suitable for implementing buffer Lo rJCCOO...J 
registers, I/O ports, bidirectional bus drivers, and ~ ~ ~ g g 
working registers. (!J 

The eight latches of the' ABT573 are transparent D-type latches. While the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When the latch enable is taken low, the Q outputs are latched at the logic 
levels set up at the D inputs. 

A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (DE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT573 is packaged in TI 's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT573 is characterized for operation over the full military temperature range of ":"55°C to 125°C. The 
SN74ABT573 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~~o~~~~~:O:l: ~~~::~':,.I~~~:~!,:,! ~: !.::~~~:~mde~i 
llandard warranty. Production proce .. lng do .. not neee .. arlly Include 
tilting 01 an parameter •• TEXAS ." 

INSI'RUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D· TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03663, JANUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

OE 
LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

NEN 

~1 
10 "V 

OE 
L 
L 
L 
H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

19 

18 

17 

16 

15 

14 

13 

12 

LE 

H 

H 
L 

X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

0 Q 

H H 

L L 

X 0 0 

X Z 

logic diagram (positive logic) 

OE----u 

LE 

10 _2 ___ +---1 

~-----,v,----' 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vcc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT573 .................................... 96 rnA 

SN74ABT573 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package .. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -85°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

TEXAS ." 
INSTRUMENTS 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03663, JANUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT573 SN74ABT573 

UNIT 
MIN MAX MIN MAX 

Vec Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

10L Low-level output current 48 64 mA 

At/t.N Input transition rise or fall rate I Outputs enabled 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT573 SN74ABT573 
PARAMETER TEST CONDITIONS 

TVPt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vec = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

VOH 
Vee = 5V, 10H =-3 mA 3 3 3 

V 
Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, IciH =-32mA 2* 2 

VOL 
Vee = 4.5 V, 10L = 48 mA 0.55 0.55 

V 
Vee = 4.5 V, 10L = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vec or GND ±1 ±1 ±1 !LA 
10ZH Vee = 5.5 V, Vo =2.7V 50 50 50 !LA 
10ZL Vee = 5.5 V, Vo =0.5V -50 -50 -50 !LA 
10FF Vee=OV, VI orVo:s; 4.5 V ±100 ±100 !LA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 !LA 
lo§ Vee = 5.5 V, Vo =2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 !LA 
lee 

Vee=5.5V, 10 =0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !LA 

Alee' 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 
1.5 1.5 1.5 mA 

CI VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 Vor 0.5 V 6 pF 

t All typical values are at Vec = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'I This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
03663, JANUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

vee =5V. 
SN54ABT573 SN74ABT573 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 3.3 3.3 3.3 ns 

Setup time, data before LE~ 
I High 1.9 2.5 1.9 

tsu ns I Low 1.5 2.5 1.5 

th Hold time, data after LE~ 1 2.5 1 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
vee = 5 V. 

SN54ABT573 SN74ABT573 TO 
PARAMETER 

(INPUT) (OUTPUT) 
TA= 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
D a 1.9 3.2 5.4 1.4 6.4 1.9 5.9 

ns 
tpHL 2.2 4.2 5.7 1.6 6.7 2.2 6.2 

tpLH 
LE a 2.2 4 6.1 2 7.1 2.2 6.6 

ns 
tpHL 3.2 5.2 6.7 2.8 7.5 3.2 7.2 

tpZH 
OE a 1.2 3.2 4.7 0.8 6.2 1.2 5.2 

ns 
tPZL 2.7 4.7 6.2 2 7.2 2.7 6.7 

tpHZ 
OE a 2.5 4.9 6.4 2.2 7.7 2.5 6.9 

ns 
tpLZ 2 4.2 6 1.4 7 2 6.5 

TEXAS ." 
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· SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03663, JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output --e--e--JV\I\r--_.-/ 

Under Test 

CL= 50 pF 

(see Note A) T 5000 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

TIming Input 
------'!(1.5V 
_______ . 1'--_____ _ 

3V 

OV 

'.. .~ .1 , tau I th , 

--""'\! ,3V ___ X1•5V ~ OV Dlltlllnput 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~"'-1.-5-V-----\ ~5~--- :: 

tpLH I.. .' ,I 
I : ,..~ tpHL 

I ~--VOH 
Output 1 1•5 V 1.5 V 

------. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

TEST S1 
tPLHitPHL Open 
tpt.z/tpzL 7V 
tpHz/tpzH Open 

k--tw-.j 

1 1~--3V 

Inpul 3 X,-"_5_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1,5V 

3V Output 
Control 

(low-level 
enabling) I ~ ____ OV 

tPZL--.I ~ 1 

1 1 tp~ 14-
Output I V ___ L:~ 3.5V 

wa;~f~~~ ~ : , 1.5 V : f ~L~ 0.= V VOL 

(see Note C) 1 tpH~!.-
tPZH ~ 14- I 

Output V 
Waveform 2 I \:--- OH VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. Tho outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT574, SN74ABT574 
OCTAL EDGE· TRIGGERED D· TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
03705, JANUARY 1991-REVISEO OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mAPer 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

SN54ABT574 ••• J PACKAGE 
SN74ABT574, •• DB, ow, OR N PACKAGE 

(TOP VIEW) 

Vcc 
10 
20 
30 

40 40 
50 50 
60 7 14 60 
70 8 13 70 
80 9 12 80 

GNO 10 11 elK 

SN54ABT574 ••• FK PACKAGE 
(TOP VIEW) 

Iw () 
~~o~~ 
-

30 )4
3 

2 1 201~8 20 
description 40 ] 5 17 30 

These 8-bit flip-flops feature 3-state outputs 50 ] 6 16 40 
designed specifically for driving highly capacitive 60 ] 7 15 50 
or relatively low-impedance loads. They are 70 ] 8 9 10 11 12 1314 60 
particularly suitable for implementing buffer LOll ClClClCl.....J 
registers, I/O ports, bidirectional bus drivers, and @ ~ :i g g 
working registers. (!) (.) 

The eight flip-flops of the 'ABT574 are edge-triggered D-type flip-flops. On the positive transition of the clock 
(ClK) input, the Q outputs are set to the logic levels that were set up at the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, DE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN7 4ABT57 4 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN7 4ABT57 4 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~~o~~~~O:1: :=:U:'~;'~~1.r::: I.=:~m~~ 
ltandlrd warranty. Production prOCllllng do .. not nac ... 1lI1y Includl 
t .. Ung 01 III parlllllt.rl. TEXAS • 

INSfRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03705. JANUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

OJ: 
ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

NEN 

G C1 

10 'V 

OJ: 
L 

L 

L 
H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

19 

18 

17 

16 

15 

14 

13 

12 

ClK 

t 
t 
L 

X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

0 Q 

H H 

L L 

X 00 
X Z 

logic diagram (positive logic) 

OJ:----{ 

ClK 

10 ___ 2 ___ +---1 

'--_---.y,... __ ...J 

To 7 Other Channels 

t This symbol Is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT574 .................................... 96 rnA 

SN74ABT574 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package .... '. . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT574, SN74ABT574 
OCTAL EDGE· TRIGGERED D· TYPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
03705, JANUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT574 SN74ABT574 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vce V 

10H High-level output current -24 -32 rnA 

10L Low-level output current 48 64 rnA 

ll.t/ll.v Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT574 SN74ABT574 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 2.5 

VOH 
Vee=5V, 10H =-3 rnA 3 3 3 

Vee = 4.5 V, 10H =-24mA 
V 

2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee = 4.5 V, 10L= 48 rnA 0.55 0.55 

Vee = 4.5 V, 10L= 64 rnA 0.55* 
V 

0.55 

II Vee=5.5V, VI = Vee or GND ±1 ±1 ±1 ~ 
10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 50 ~ 
10ZL Vee = 5.5 V, Vo=0.5V -50 -50 -50 ~ 
10FF Vee = OV, VI orVO:i: 4.5 V ±100 ±100 ~ 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 ~ 
lo§ Vee = 5.5 V, Vo =2.5V -50 -100 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 ~ 
Icc 

Vee = 5.5 V, 10=0, 
Outputs low 24 30 30 30 rnA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 ~ 

ll.lee'§ 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 VorO.5 V 8 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT574, SN74ABT574 
OCTAL EDGE·TRIGGERED D· TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
03705, JANUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

Vee =5V, 
SN54ABT574 SN74ABT574 

TA= 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 150 150 150 MHz 

tw Pulse duration, ClK high or low 3.3 3.3 3.3 ns 

High 1 1.5 1 
tsu Setup time, data before ClKt ns 

low 1.5 2 1.5 

th Hold time, data after ClKt High or low 1.5t 2 1.5t ns 

t This data sheet limit may vary among suppliers. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vee =5V, 
SN54ABT574 SN74ABT574 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 150 200 150 150 MHz 

tpLH 2.2 3.9 6.2 2.2 7 2.2 6.8 
ClK Q ns 

tpHL 3 4.8 6.6 3 7.4 3 7.1 

tpZH 
OE 

1 3.3 4.3 1 6 1 5.1 
Q ns 

tpzL 2.5 4.7 5.9 2.5 6.8 2.5 6.7 

tpHZ OE Q 
2.4 4.9 6.2 2.4 7.3 2.4 7 

ns 
tpLZ 2 4 5.8 2 6.9 2 6.5 

TEXAS .. 
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SN54ABT574, SN74ABT574 
OCTAL EDGE· TRIGGERED D·TYPE FLlP·FLOPS 

WITH a·STATE OUTPUTS 
03705, JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

sooo 
From Output ---e----<e--.J\,/\"f\r------/ 

Under Test 

CL= 50 pF 

(see Note A) I sooo 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input -------x1.S V 

-------. I~------ OV 

Data Input 

I. .~ ~ 
1 tau I th 1 

__ "",\1 1 3V 

____ ~1.SV ~ ov 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

r-----""'\ - 3 V 
Inpu~ 1.SV \~s~ -- OV 

tPLH I..~ 1 I 
I I ~ ~ tpHL 

I ~- VOH 
Output !l.SV 1.SV 

------. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST Sl 

tpLWtpHL Open 

tPLZi'tPZL 7V 

tpHz/tpZH Open 

14-- tw ----.j 

1 1_--3V 

Input 3 X,-'_·S_V __ ov 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at7 V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

1.SV 

'-------'~ - - - - 0 V 

tpZL --.l 14- 1 

1 1 tp~ 14-

\
_ - _Ly;::I_ 3.SV 

1.SV 1 I 
'--__ .....I..ooIt_ ~L~ 0.= V VOL 

tpHZ-.l !.-
tpZH~ ~ I 

Output r" 

~~v::~:e~ 1'.5V ~;:il."3vVOH 
(seeNoteC) ___ .I' - - - - -- .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr:s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS11 FEBRUARY 1991-REVISED OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloU 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

The 'ABT620 bus transceiver is designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. The 'ABT620 
provides inverted data at its outputs. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 

SN54ABT620 ••• J PACKAGE 
SN74ABT620 .•• DB, ow, OR N PACKAGE 

(TOP VIEW) 

OEAB 1 U 20 Vcc 
A1 2 19 OEBA 
A2 3 18 B1 
A3 4 17 B2 
A4 5 16 B3 
A5 6 15 B4 
A6 7 14 B5 
A7 8 13 B6 
A8 9 12 B7 

GND 10 11 B8 

SN54ABT620 .•• FK PACKAGE 
(TOP VIEW) 

A3 

A7 

B1 
17 B2 
16 83 
15 84 
14 85 

10 11 12 13 

The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers the capability of storing data by simultaneously enabling OEAB 
and OEBA. When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (16 in all) will remain at their last states. In this way, each output 
reinforces its input in this configuration. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GNO through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT620 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT620 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT620 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thl. docum.nt cont.ln. PRODUCTION 

~~T~nl~~~::::~,: ~~~ ~: ~~~~~:"trud:.~~r::!~:r~O:~~ 
Production proc ... lng doN not nec .... r1ly Include tllUng 01 .11 
par,meterl. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS113A-D3776, FEBRUARY 1991-REVISED OCTOBER 1992 

FUNCTION TABLE 

INPUTS 

~ 
OPERATION 

OEAB 

L L B data to A bus 

L H 
B data to A bus, 
~ data to B bus 

H L Isolation 

H H ~ data to B bus 

logic symbolt logic diagram (positive logic) 

19 
~ 

OEAB 
1 '" EN1 

~ ~1..;;.,9 ____ _{ 

EN2 
OEAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

2 

3 

4 

5 

6 

7 

8 

9 

~ 
.. 
.. 

~ r 

.. .. 
~ r 

... ... 
~ "'" 

, r 
'i1 1 1 

1 2'i1 

18 

U 
17 .. .. 

., r 

16 .. 
15 .. .. 
14 .. .. 
13 .. .. 
12 ... .. 
11 ... 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

A1 -=2_---. ..... ----'1:...:::8_ B 1 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted):l: 
Supply voltage range, Vcc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ... ""."" ..... " ............ ". -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT620 .................................... 96 rnA 

SN74ABT620 """"""""",'"""""." ... 128 rnA 
Input clamp current, 11K (VI < O) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DV'.J package ............................. 0.85 \'II 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS113A-D3776, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT620 SN74ABT620 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 q,§ 4.5 5.5 V 

VIH High-level input voltage 2 ,,{I:/ 2 V 

Vil Low-level input voltage /:-1)·0.8 0.8 V 

VI Input voltage q<t Vee 0 Vee V 

I()H High-level output current .. ()' -24 -32 mA 

10l Low-level output current :;;" 48 64 mA 

AVAv Input transition rise or fall rate I Outputs enabled /,<cjf 5 5 nsN 

TA Operating free-air temperature 
... 

-55 125 -40 85 °C 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee=5V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

VOL 
Vee = 4.5 V, IOl=48 mA 

Vee = 4.5 V, 10l = 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor 8 ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee =5.5 V, Vo =0.5V 

10FF Vee = OV, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo =5.5V Outputs high 

10'1 Vcc = 5.5 V, Vo = 2.5 V -50 

Vee = 5.5 V, Outputs high 

Icc 10 =0, Aor 8 ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee=5.5V, Outputs enabled 

Alee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

Cj VI = 2.5 V or 0.5 V Control inputs 

Clo Vo = 2.5 VorO.5 V A or 8 ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TA = 25°C SN54ABT620 

TYpt MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ~1 
±100 ~1Ob 

50 .<!i50 
-50 .<f" -50 

±100 ,6"-
50 ,<5" 50 

-100 -180 q;f50 -180 

5 250 ',," 250 

24 30 30 

0.5 250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

4 

7 

'V Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT620 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Informatfon conc.rna productlln the formaUv. or 
d .. lgn pha.. of d.v.lopm.nt. Charact.rlltlc data and other 
lpeclflcaUonl Ir. dellgn goala. T.na Inl!rumenta r .. erv .. the right to 
chang. or dlecontlnu. the .. producta without noUce. TEXAS • 
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UNIT 

V 

V 

V 

!lA 

!lA 
!lA 
!lA 
!lA 
mA 

!lA 
mA 

!lA 

mA 

pF 

pF 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS113A-D3776, FEBRUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

TO 
Vee =5V, 

SN54ABT620 SN74ABT620 FROM 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C 

MIN TYP . MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

1 4.1 1 1 4.8 

tpHL 1 4.3 1 ",,\ 1 4.8 

tpZH 
OEBA 

1.3 4.6 1.3 $!I 1.3 5.5 
A 

1& tPZL 1 6.1 1 7.1 

tpHZ 
OEBA 

2 6.3 2~' 2 7 
A 

1~ tpLZ 1.4 5.4 1.4 5.8 

tPZH 1.6 6.2 ... 4;6 1.6 6.8 
OEAB B 

... 0::""' 2 tpZL 2 5.9 2 6.4 

tpHZ 1.2 5.6 
, 

1.2 1.2 6.5 
OEAB B 

tpLZ 1.1 4.7 1.1 1.1 5.6 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
From Output -~'--""--'VV\r-_-/ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
(see Note B) ----11 1.S V \1.SV 

o 7V 

o Open 

3V 

OV 
tpLH L. ~ 

I 1 

1 

1 I 

14 ~ tpHL 

output _____ ..,,11.5 V ~-.VOH 
1.SV 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

TEST S1 

tPLHltPHL Open 

tPultPZL 7V 
tpHzltpZH Open 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

UNIT 

ns 

ns 

ns 

ns 

ns 

3V 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Infonnatlon concenll producla In the fonnatlve or 
dllign phaH of development CharleteriaUe data Ind other 
epeclflca!fons are deal;n goels. Texas Instruments reserves the right to 
chang. or dllContlnue th ••• producta without notlc •. 
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• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT623 bus transceiver is designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. The 'ABT623 
provides true data at its outputs. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 

SN54ABT623, SN74ABT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS114A-D3n7 FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT623 ••• J PACKAGE 
SN74ABT623 •.• DB, OW, OR N PACKAGE 

{TOP VIEW) 

OEA8 1 U 20 Vcc 
A1 2 19 OEBA 
A2 3 18 81 
A3 4 17 82 
A4 5 16 83 
A5 6 15 84 
A6 7 14 85 
A7 8 13 86 
A8 9 12 87 

GND 10 11 88 

SN54ABT623 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
81 A3 4 18 

A4 5 17 82 
A5 6 16 83 
A6 7 15 84 
A7 8 14 

9 10 11 12 13 
85 

~~~!il~ 
(!) 

The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers the capability of storing data by simultaneously enabling OEAB 
and OEBA. Each output reinforces its input in this configuration. When both OEAB and OEBA are enabled and 
all other data sources to the two sets of bus lines are at high impedance, both sets of bus lines (16 in all) will 
remain at their last states. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT623 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT623 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT623 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT623, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS114A-D3777, FEBRUARY 1991-REVISED OCTOBER 1992 

logic symbol t 

~ 

OEAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

'" 

~ 

~ ~ 

.. 
~ ~ .. 
~ ~ 

EN1 

EN2 ., r 
'il 1 1 

1 2'il 

FUNCTION TABLE 

INPUTS 

~ 
OPERATION 

OEAB 

L L B data to A bus 

L H 
B data to A bus, 
A data to B bus 

H L Isolation 

H H A data to B bus 

logic diagram (positive logic) 

~_1_9 ___ -{ 

OEAB 
18 

LJ 
B1 

17 
18 B1 

... .. 
16 

B2 2 
A1 

~ ~ B3 
15 

B4 
14 

B5 
13 

B6 
12 ... .. B7 
11 

B8 
To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT623 .................................... 96 mA 

SN74ABT623 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VA < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT623, SN74ABT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS114A-03777, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT623 SN74ABT623 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 !?~? 4.5 5.5 V 

VIH High-level input voltage 2 .£i/ 2 V 

Vil Low-level input voltage ",($'0.8 0.8 V 

VI Input voltage o<i,'" Vee 0 Vee V 

IOH High-level output current ,(t -24 -32 mA 

IOl Low-level output current ~ 48 64 mA 

IlVllv Input transition rise or fall rate I Outputs enabled ,d;! 5 5 nsN 

TA Operating free-air temperature 
,., 

-55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

VIK Vee = 4.5 V, II =-18mA 

Vee = 4.5 V, 10H =-3mA 2.5 

Vee =5V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee =4.5V, 10l= 48 mA 
VOL 

Vee = 4.5 V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee =OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

lo~ Vee = 5.5 V, Vo=2.5V -50 

Vee = 5.5 V, Outputs high 

Icc 10= 0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, Outputs enabled 

Illee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
Vee orGND Control inputs 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 Vor 0.5 V A or B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TA =2SoC SN54ABT623 

TYpt MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1:1 ~ 
:1:100 ~PO 

50 !i..lI50 

-50 "'-
<C-50 

:1:100 .. 9 
50 S~ 50 

-100 -180 td=50 -180 

5 250 
~ 

250 

22 30 30 

1 250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

4 

7 

'\I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT623 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

:1:100 

50 

-50 

:1:100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Inlorrnltlon concern. producta In thelormellve or 
de.lgn phi" 01 development. Chlraclerl.Uc dall and other 
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UNIT 

V 

V 

V 

!!A 

!!A 
!!A 
!!A 
!!A 
mA 

!!A 
mA 

!!A 

mA 

pF 

pF 
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SN54ABT623, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS114A-D3777, FEBRUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vcc=5V, 
SN54ABT623 SN74ABT623 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 1 2.6 4.1 1 4.6 1 4.6 
AorB BorA ns 

tpHL 1 2.6 4.2 1 4?§ 1 4.6 

tpZH OEBA 
1.7 3.4 6.5 1.7 .tp.5 1.7 7.5 

A ns 
tPZL 1.7 3.8 6.5 1.7 ",~7.5 1.7 7.5 

tpHZ 
OEBA 

1.7 4.2 6.5 1.7.0.:" 7.5 1.7 7.5 
A ns 

tpLZ 1.7 4.7 6.5 1,;."b • 7.5 1.7 7.5 

tpZH 
OEAB 

1.7 4.8 6.5 <i}7 7.5 1.7 7.5 
B 

~.7 
ns 

tPZL 1.7 4 6.5 7.5 1.7 7.5 

tpHZ 1.7 3.9 6.5 
,~ 

1.7 7.5 1.7 7.5 
OEAB B ns 

tpLZ 1.7 3.2 6.5 1.7 7.5 1.7 7.5 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 5000 
From Output --tif--.---'V'II\r-_-.J 

o Open tpLH/tpHL Open 
tPL.Z1'tpzL 7V 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

tpHz/tpZH Open 

3V 

1.5V 

'------I~ - - - - 0 V 

tPZL --.I 14- I 
I I tp~ 14-

utput I I I Input L 
(see Note B) ---II 1.5 V 

O I \ ___ L~I_ 3.5V 

wa~~f~~~ ~ I 1.5 V I ~L~ 0.= V VOL 

(see Note C) I. tpHZ-.i !.-
\1.5V 

OV 

~ ~ 
I I 

I 

Output ____ --J11.5 V 

I I 

14 ~ tpHL 

~
--VOH 

1.5V 
. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output tpzH ~ /4- I 
Waveform 2 1 ~---VOH VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ____ - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are rr,easured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) Features 
EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-IIB T 
.. BiCMOS Design 

Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 64-rnA loL> 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT640 bus transceiver is designed for 
asynchronous communication between data 
buses. These devices transmit data from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction-control 
(DIR) input. The output-enable (OE) input can be 
used to disable the device so that the buses are 
effectively isolated. 

SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS104A-D3778. FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT640 ••• J PACKAGE 
SN74ABT640 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

DIR 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

GND 

[ 1 U 20 

2 19 
3 18 
4 17 
5 16 
6 15 
7 14 
8 13 
9 12 
10 11 

Vcc 
'DE 
81 
82 
83 
84 
85 
86 
87 
88 

SN54ABT640 .•• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
81 A3 4 18 

A4 5 17 82 
A5 6 16 83 
A6 7 15 84 
A7 8 14 85 

9 10 11 1213 

~~~!D~ 
<!J 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT640 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT640 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT640 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OE OIR 
OPERATION 

L L S data to A bus 

L H A data to B bus 

H X Isolation 

EPIC·lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH a-STATE OUTPUTS 
SCBS104A-D3778, FEBRUARY 1991-REVISED OCTOBER 1992 

logic symbolt 

OE 

CIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

" 
_ f'., 

~ 

- .. /' 

~ .. .. .... 

G3 

3 EN1 [BA] 

3EN2 [AB] -. ... 
18 .. -\11 1 

~ 1 2\1 
17 

16 
.... 

15 

14 
.... 

13 

12 

11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

OE _1_9 _____ • 

CIR 

A1 
2 18 B1 

To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT640 .................................... 96 rnA 

SN74ABT640 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... - 50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vcc Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 
!!,WN Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Information cone,"" producta In the formlllw or 
dulgn phi.. of development. Chlrlettrlltlc dell Ind other 

:r.~:a~~:C:U~~~W:=~iJ~X: =~~:c~"rv .. the right to 

2-106 

TEXAS ", 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT640 SN74ABT640 

MIN MAX MIN MAX 

4.5 q.,? 4.5 5.5 

2 {$I 2 

jjj 0.8 0.8 
g4'J. Vcc 0 Vcc 

.. 9' -24 -32 

tJ'" 48 64 

{i: 5 5 
" -55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 

°e 



SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS104A-D3778, FEBRUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee=4.5V, 10H =-3 mA 2.5 

VOH 
Vee=5V, 10H =-3 mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

VOL 
Vee = 4.5 V, 10L= 48 mA 

Vee = 4.5 V, 10L= 64 mA 

II 
Vee=5.5V, Control inputs 

VI = Vee or GND Aor 8 ports 

10ZH§ Vee=5.5V, Vo = 2.7V 

10ZL§ Vee = 5.5V, Vo = 0.5 V 

10FF Vee=OV, VI orVo:lO 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 

Vee = 5.5 V, Outputs high 

Icc 10 =0, A or 8 ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, Outputs enabled 

~Iee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
Vee or GND Control inputs 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 VorO.5 V Aor 8 ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

TA=25°C SN54ABT640 

TYpt MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ~1. 
±100 j;;;tpO 

50 A'~-!50 
-50 t q, -50 

±100 .£.; 
50 r<;:i 50 

-100 -180 A~F·50 -180 

5 250 250 

24 30 30 

0.5 250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

4 

7 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

SN74ABT640 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

±1 

±100 !!A 

50 !!A 
-50 !!A 

±100 !!A 
50 !!A 

-50 -180 mA 

250 !!A 
30 mA 

250 !!A 
1.5 

0.05 mA 

1.5 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUl) 

tpLH 
AorB 

tpHL 

tPZH OE 
tPZL 

tpHZ OE 
tpLZ 

PRODUCT PREVIEW Information eone.rna producta In the formallv. or 
design ph," of development. Characteristic dall and other 
.peelfle.tion, are dllign gOII,. Tex., Instrumenll r ... rv .. the right to 
chang. or dlacontlnu. th, .. produCII without noUc,. 

Vee = 5V, 
TO 

{OUTPUll 
TA = 25°C 

MIN TYP 

BorA 
1 2.7 

1.5 2.7 

AorB 
1.5 3.7 

1.3 5 

AorB 
2.5 4.1 

2 3.3 

TEXAS .. 
INSIRUMENTS 
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SN54A8T640 SN74ABT640 
UNIT 

MAX MIN MAX MIN MAX 

4.2 1 .·f 5 1 4.9 

1 .5,,~;;~,;\ 5 
ns 

4.3 1.5 4.9 

4.9 l{§·~:,£~v5.9 1.5 5.8 

{n~~Y 
ns 

5.9 7.4 1.3 7.3 

6.5 2:5 6.9 2.5 6.8 
ns 

5.3 2 5.6 2 5.5 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS104A-D3778, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
TEST S1 

SOOr.! 
From Output --e-~t--''VV\r--_J 

o Open tPuVtPHL Open 

tPLZltPZL 7V 
Under Test 

CL=SO pF 

(see Note A) I SOOr.! 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

tpHz/tpZH Open 

,.---- 3V 

Input .L 
(see Note B) ---II 1.S V \1.SV 

OV 

Output 
Waveform 1 

S1 at7V 
. (see Note C) 

tpLH I.. ~ 
I 1 

1 

output _____ ..,,11.S V 

1 I 

I.. ~ tpHL 

~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 r.!, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• LatCh-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc=5V, TA=25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices consist of bus transceiver circuits, 
O-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646. 

Output-enable (OE) and direction-control (OIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS0686-03659. JULY 1991-REVISED OCTOBER 1992 

SN54ABT646 ••• JT PACKAGE 
SN74ABT646 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW} 

CLKAB 1 U 24 Vcc 
SAB 2 23 CLKBA 
DIR 3 22 SBA 
A1 4 21 OE 
A2 5 20 B1 
A3 6 19 B2 
A4 7 18 B3 
A5 8 17 B4 
A6 9 16 B5 
A7 10 15 B6 
A8 11 14 B7 

GND 12 13 B8 

SN54ABT646 ••• FK PACKAGE 
(TOP VIEW} 

c.c « 
~ ~ g u 8~ ca 
C(/)UZ>U(/) 

4 3 2 1 28 27 26 
A1 5 25 
A2 6 
A3 7 

NC 8 

NC - No internal connection 

OE 
81 
B2 
NC 
B3 
B4 
B5 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (OIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT646 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thI. docum.nt cont.ln. PRODUCTION 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068B-03659,JULY 1991-REVISED OCTOBER 1992 

'--y--i 

21 3 1 23 2 22 
m: DIR CLKAB CLKBA SAB SBA 
L L X X X L 

'--y--i 

21 3 1 23 2 
m: DIR CLKAB CLKBA SAB 
L H X X L 

REAL·TIME TRANSFER REAL·TIME TRANSFER 
BUSBTOBUSA BUSATOBUS B 

'--y--i '--y--i 

21 3 23 2 22 21 3 1 23 2 
m: DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 
X X t X X X L L X L X 
X X X t X X L H L X H 
H X t t X X 

STORAGE FROM TRANSFER STORED DATA 
A. B. OR AAND B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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TOAAND/OR B 

22 
SBA 

X 

22 
SBA 

H 
X 



INPUTS 

OE OIR CLKA8 CLK8A SA8 

X X t X X 
X X X t X 
H X t t X 
H X L L X 
L L X X X 
L L X L X 
L H X X L 
L H L X H 

SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068B-D3659. JULY 1991-REVISED OCTOBER 1992 

FUNCTION TA8LE 

OATAI/O 
OPERATION OR FUNCTION 

S8A A1 THRU AS 81 THRU 8S 

X Input Unspecifiedt Store A, B unspecifiedt 

X Unspecifiedt Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
I.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

logic symbol* 

OE 
OIR 

CLK8A 

S8A 

CLKA8 

SA8 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

21 

3 

23 

22 

1 

2 

4 

5 

6 

7 

8 

9 

10 

11 

f'... 

f'... 

"L-

l[ 
..... 
.... r 

..... 
r 

.. 
... 

G3 

3 EN1 [8A] 
3 EN2 [A8] 

C4 

G5 

C6 

G7 , r 
~1 5 

/0 J 'V1 
5 

60 7 ~1 
2'V -

1 ., 
... 

... 
~ 

... 

* This symbol Is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, DW, JT, and NT packages. 
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20 

19 

1S 

17 

16 

15 

14 

13 

81 

82 

83 

B4 

85 

86 

87 

8S 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

'OE 21 

OIR 3 

CLKBA 23 

SBA 22 

CLKAB 

SAB 2 

1018 
Channels 

A 1 ----.:,4_ ......... .........;r---+_+_ .. 

----110 

.....-+-+-----il> C1 

1 0 J-__+_----. 

C1 <J--+---_+_-+-. 

-----------+.+--l~~------------

~--------------------~v~----------------------~ 

To 7 Other Channels 

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS0688-D3659, JULY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee , ......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT646 .................................... 96 rnA 

SN74ABT646 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package ......................... ,..... 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

llt/llv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW InlonnaUon concern. products In thelonnatlve or 
dllign pha.. 01 developmenL Characterll~c data and other 

:~:~~;~~~:C~~I~~~~e~:a~~o~~~: ~~~~~~~;:. .. rVl' the right to TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT646 SN74ABT646 

MIN MAX MIN MAX 

4.5 ,~~S 4.5 5.5 

2 ,x~~f 2 

!;:Fo.8 0.8 

Q<'" Vee 0 Vee 

;75-- -24 -32 

(f 48 64 

<it' 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 
De 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH a·STATE OUTPUTS 
SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992 

electrical. characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee =4.5 V, 10H =-3 mA 2.5 

VOH 
Vee =5 V, 10H =-3 mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee = 4.5 V, 10l= 48 mA 

Vee = 4.5 V, 10l= 64 mA 

II 
Vee =5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee =OV, VI orVo:s 4.5 V 

ICEX Vee = 5.5 V, Vo=5.5V Outputs high 

10'11 Vee = 5.5 V, Vo=2.5V -50 

Outputs high 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Alec" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 VorO.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TYpt 

-100 

7 

12 

SN54ABT646 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 O'~R 
0.55* li7 

±1 It''j''±1 

±100 4i~100 
50 f;- 50 

-50 .e:f -50 

±100 bY 
50 i{ 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT646 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

It This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

I4A 

I4A 
I4A 
I4A 
I4A 
mA 

I4A 
mA 

I4A 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration, ClK high or low 

tsu Setup time, A or B before ClKAB t or ClKBA t 

th Hold time, A or B after ClKAB t or ClKBA t 

PRODUCT PREVIEW Informltion concernt producllin the formative or 
dealgn ph... of development Characterlltlc data and other 

Vee = 5V, 

TA = 25°C 

MIN MAX 

0 125 

4 

I High 3.5 

I low 3 

0 

~~:~~:~~~~:C~~I~~~~e~~a~~~~:: =~~~~~::.aervll the right to TEXAS ." 
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SN54ABT646 SN74ABT646 
UNIT 

MIN MAX MIN MAX 

0 "~25 0 125 MHz 

~~':'.$~ 4 ns 

A.5-:'4~v 3.5 

~<ftF 
ns 

3 

0 0 ns 



SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

Vee = 5V, 
SN54ABT646 SN74ABT646 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 

tpLH 
CLKBA or CLKAB AorB 

2.2 4 6.8 2.2 7.8 

tpHL 1.7 4 7.4 1.7 8.4 

tpLH 
AorB 

1.5 3 5.9 ,~~ 1.5 6.9 
BorA 

)~ .. tpHL 1.5 3.3 5.9 1.5 6.9 

tpLH 1.5 4 6.1 (j."< 1.5 7.1 
SAB orSBAT BorA 

",'<> 

tpHL 1.5 3.6 6.9 ,:t,' 1.5 7.9 

tPZH OE 
1 4.3 5.3 ,.;:J 1 6.3 

AorB 
f5< tPZL 2.1 5.8 7.4 2.1 8.8 

tPHZ OE 
1.5 3.5 7.3 ti .... 1.5 8.3 

AorB 
tpLZ 1.5 3 7 1.5 7.5 

tPZH 1.2 4.5 5.7 1.2 6.7 
DIR AorB 

tPZL 2.5 6.5 9 2.5 9.5 

tpHZ 
DIR AorB 

1.5 3.8 6.7 1.5 7.7 

tpLZ 1.5 3.8 7.2 1.5 8.2 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

PROOUCT PREVIEW Inlonnlllon coneerna produCIIln tht lonnlllve or 
cltelgn phi.. 01 development Charietellllle dell Ind other 
lpecinClUonelrl dealgn goala. Texulnltrumenll reHrYlithe light to 
change or dlacontlnueth", producta without noUCI. TEXAS • 

INSfRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

rND 

soon 
From Output -___.f---e---...J\.I'\I\r------/ 

Under Test 

CL= 50 pF 

(see Note A) I soon 

TEST Sl 

tPUi/tPHL Open 
tpultpZL 7V 

tpHzltpzH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

IIIII-- tw-.j 
I 1 __ -

3V 

Input 3 X,-,_·s_v ___ 0 V 

Timing Input 
------';(1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 1'-------- OV 

I ... .~ I 

1 tau I th ·1 

1 1 
3V 

Data Input, j(1.5V ~ Output 
Control 

(low-level 
enabling) 

3V 
OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 

\~s~--- ov 

tpLH '4 ~ 
1 1 

1 

Outpu_t ____ ,.,ll.s V 

1 I 

1l1li ~ tpHL 

~
-VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

Sl at7 V 
(see Note C) 

1.SV 
'--__ ..J~ ____ ov 

tPZL-.1 ~ I 

I I 'tp~ ~ I V ___ L:~ 3.5V 

: ,1.5V :.} ~L~O~V VOL 

I tpHZ-.I!.-

tPZH --c.! j4- I V Output 

Waveform 2 t \Vo VH - D."3 V OH 
Sl at Open 1.5 V '-

(see Note C) ___ ...I - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-116 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• LatCh-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH, 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646A. 

Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069B-D3856. JULY 1991-REVISED OCTOBER 1992 

SN54ABT646A .•• JT PACKAGE 
SN74ABT646A ..• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

CLKA8 1 24 Vcc 
SA8 2 23 CLK8A 
DIR 3 22 S8A 

A1 4 21 OE 
A2 5 20 81 
A3 6 19 82 
A4 7 18 83 
A5 8 17 84 
A6 9 16 85 
A7 86 
AS 87 

GND 8S 

SN54ABT646A ••• FK PACKAGE 
(TOP VIEW) 

al e:( 

a: ale:( ~,'\ ()~ e:( _ ...J '-' ()...J al 
ClC/)UZ>UC/) 

4 3 2 1 
A1 5 

A2 6 

A3 7 

NC 8 

NC - No internal connection 

81 
82 
NC 
83 
84 
85 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646A is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT646A is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992 

'----.y--/ 

21 3 1 23 2 22 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

'----.y--/ 

21 3 1 23 2 
OE DIR CLKAB CLKBA SAB 
L H X X L 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSBTOBUSA BUSATO BUS B 

'----.y--/ '----.y--/ 

21 3 1 23 2 22 21 3 1 23 2 

OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 
X X t X X X L L X L X 
X X X t X X L H L X H 
H X t t X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, ORAAND B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for DB, DW, JT, and NT packages. 
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TOAAND/ORB 

22 
SBA 

X 

22 

SBA 

H 
X 



INPUTS 

~ OIR CLKAB CLKBA SAB 

X X t X X 

X X X t X 

H X t t X 

H X L L X 

L L X X X 

L L X L X 

L H X X L 
L H L X H 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-AEVISED OCTOBER 1992 

FUNCTION TABLE 

OAT A I/O 

SBA A1 THRUA8 B1 THRU B8 
OPERATION OR FUNCTION 

X Input Unspecifiedt Store A, B unspecifiedt 

X Unspecifiedt Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

logic symbol* 

~ 

OIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

21 

3 

23 

22 

1 

2 

4 

5 

6 

7 

S 

9 

10 

11 

I"-- G3 
I"--

L 
3 EN1 [BA] 
3 EN2 [AB] 

C4 

G5 

C6 

G7 .., r 
:p:1 5 /0 U "1 5 

-L 
60 7 :p:1 

2" I-
1 7 

~ r 

~ .. ~ 
~ r 

~ .. 
~r-

.. ... ~ r 

~ .. 
~ 

...... ~ .. 

:I: This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 

1ExAs .. 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

20 

19 

18 

17 

16 

15 

14 

13 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

'OE' 21 

OIR 3 

CLKBA 23 

SBA 22 

CLKAB 

SAB 2 

1018 
Channels 

A1 ---=.4_...-.-+-+--+-e 

"'---110 

""-+-+---1> C1 

10t-~---, 

C1 <J------4I-+_~ 

-----------+~-~.~------------

~--------------------~v~--------------------~ 
To 7 Other Channels 

Pin numbers shown are for DB. OW. JT. and NT packages. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT646A................................... 96 rnA 

SN74ABT646A ........................ .. .. . . . . .. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT646A SN74ABT646A 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI . Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL LOW-level output current 48 64 rnA 

t:.Vt:.v Input transition rise or fall rate 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee = 5 V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

Vee = 4.5 V, 10L= 48 mA 
VOL 

Vee = 4.5 V, IOL=64 mA 

II 
Vee = 5.5 V, Control inputs 

VI = Vce or GND Aor B ports 

10ZH§ Vee = 5.S V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = OV, VI orVo ~ 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

1011 Vee = 5.5 V, Vo =2.5V -50 -100 

Outputs high 

lee 
Vee = 5.5 V, 10 =0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

~Iee" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 7 

Cio Vo = 2.5 V or 0.5 V Aor B ports 12 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT646A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

SO SO 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

\! Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT646A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

so 
-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

!!A 

!!A 
!!A 
!!A 
!!A 
mA 

!!A 
mA 

!!A 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock 

tw 
tsu 

th 

2-122 

Vee =5V, 

TA = 25°C 

MIN MAX 

Clock frequency 0 125 

Pulse duration, ClK high or low 4 

Setup time, A or B before ClKABt or ClKBAt 3 

Hold time, A or B after ClKABt or ClKBAt 0 

TEXAS • 
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SN54ABT646A SN74ABT646A 
UNIT 

MIN MAX MIN MAX 

0 125 0 125 MHz 

4 4 ns 

3.5 3 ns 

1.5 0 ns 



SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

Vee =5V, 
SN54ABT646A SN74ABT646A FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

fmax 125 125 125 MHz 

tpLH 
CLKBA or CLKAB 

2.2 4 5.1 2.2 6.7 2.2 5.6 
AorB ns 

tpHL 1.7 4 5.1 1.2 6.7 1.7 5.6 

tpLH 1.5 3 4.3 1.5 5 1.5 4.8 
AorB BorA ns 

tpHL 1.5 3.3 4.6 1.5 5.6 1.5 5.4 

tpLH 
SAB orSBAt 

1.5 4 5.1 1.5 7.8 1.5 6.5 
BorA ns 

tpHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 
OE 

1.5 4.3 5.3 1.5 7 1.5 6.3 
AorB ns 

tpZL 3 5.8 7.4 3 10.5 3 B.B 

tpHZ 
OE 

1.5 3.5 4.5 1 7.3 1.5 5 
AorB ns 

tpLZ 1.5 3 4 1.5 5.7 1.5 4.5 

tPZH 1.5 4.5 5.7 1.5 7.3 1.5 6.7 
OIR AorB ns 

tpZL 2.5 6.5 9 2.5 11 2.5 9.5 

tpHZ 1.5 3.B 5 1 9 1.5 5.7 
OIR AorB ns 

tpLZ 1.5 3.8 4.7 1.2 6.7 1.5 6 

t These parameters are measured with the mternal output state of the storage register opposite to that of the bus mput. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOC 
From Output - ___ -~ __ -"V\J"v--_-J 

Under Test 

CL= SO pF 

(see Note A) I SOOC 

TEST S1 
tpLH/tpHL Open 
tPL.ZItPZL 7V 
tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

IIII--tw-.j 

I I ~---- 3V 

Inpu' :3 X",,'_'S_V __ OV 

Timing Input -------x1.SV VOLTAGE WAVEFORMS 
PULSE DURATION 

_______ .1'--______ OV 

I.. .~ ~ 
1 tau I th 1 

----~I 1 3V 

Data Input 
=--:J(1.SV ~ OV Output 

Control 
(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \1.5V 

tpLH '.. .' 1 1 

1 I 

I.. ~ tpHL 

3V 

OV 

1 

outpu_t ____ ..,,/1.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.SV 

'-------'Q.. - - - - 0 V 

tPZL ---.l 14- I 
I I tp~ 14-I V ___ L:~ 3.SV 

: ,1.SV : f ~L~O'=V VOL 

I tpHZ-.l!.-

tpZH ~ 14- I V Output 

Waveform 2 l \Vo V,;: D."3 V OH 
S1 at Open 1.S V '--

(see Note C) ___ ...I - - - - ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 C, tr ,,; 2.5 ns, tf"; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 

TEXAS ." 
INSTRUMENTS 

2-124 POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 



• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 
• Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. The 
select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. A low input level selects real-time 
data, and a high input level selects stored data. 
Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT651. 

SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992 

SN54ABT651 ••• JT PACKAGE 
SN74ABT651 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

CLKA8 
SA8 

A3 
A4 7 

A5 8 
A6 9 

A7 10 

AS 11 

GND 12 

18 

17 

16 

15 

14 

13 

Vcc 
CLK8A 
S8A 
OEBA 
81 
82 
83 
84 
85 
86 
87 
88 

SN54ABT651 ••• FK PACKAGE 
(TOP VIEW) 

co « CO;2 co 
~~..JO u~Ci§ 
OCl)UZ~OCl) 

4 321 2827 26 
A1 5 25 OEBA 
A2 6 24 81 
A3 7 23 82 
NC 8 22 NC 
A4 9 21 83 
A5 10 20 84 
A6 11 19 85 

121314 1516 1718 

NC - No internal connection 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops 
by simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Thus, when 
all the other data sources to the two sets of bus lines are at high impedance, each set will remain at its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT651 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

EPIC-lIB is a trademark ofTexas Instruments Incorporated. 

UNLESS OTMERWISE NOTED Ihl. document cont.ln. PRODUCTION 

~::~nl~u::u:r ~:~~ ~: ~~:~~::s:.e~~r~=r~O:~~n:;. 
Production procllling do .. not nac .... rtly Inelud. ttltlng 01 IU 
plram.terl. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 

2-125 



SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B-03709, JANUARY 1991-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT651 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT651 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA I/O 
OPERATION OR FUNCTION 

OEAB ~ CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H HorL H orL X X Input Input Isolation 

L H f f X X Input Input Store A and 8 data 

X H f HorL X X Input Unspecifiedt Store A, hold 8 

H H f f X* X Input Output Store A in both registers 

L X H orL f X X Unspecifiedt Input Hold A. store 8 

L L f f X X* Output input Store B in both registers 

L L X X X L Output Input Real-time g data to A bus 

L L X H orL X H Output Output Stored g data to A bus 

H H X X L X Input Output Real-time A data to 8 bus 

H H H orL X H X Input Output Stored A data to 8 bus 

H L H orL H orL H H Output Output Stored A data to 8 bus and 
stored 8 data to A bus 

t Tho data output functions may be enabled or disabled by vanous signals at the OEA8 or OEBA Inputs. Data Input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

* When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from A to 8 (8 to A) plus 
setup and hold times. When select control is high, clocks must be staggered in order to load both registers. 
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'-v---l 
3 21 1 23 2 22 

OEAB O"E'BA CLKAB CLKBA SAB SBA 
L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUSA 

'-v---l 
3 21 1 23 2 22 

OEAB O"E'BA CLKAB CLKBA SAB SBA 

X H t X X X 
L X X t X X 
L H t t X X 

STORAGE FROM 
A, B, ORAAND B 

SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083B-D3709. JANUARY 1991-REVISED OCTOBER 1992. 

'-v---l 
3 21 1 23 2 22 

OEAB OESA CLKAB CLKBA SAB SBA 
H H X X L X 

REAL-TIME TRANSFER 
BUSATO BUS B 

'-v---l 
3 21 23 2 22 

OEAB OESA CLKAB CLKBA SAB SBA 

H L H orL H or L H H 

TRANSFER STORED DATA 

TO A AND/OR B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B-D3709. JANUARY 1991-REVISED OCTOBER 1992 

logic symbolt 

OEBA 
OEAB 

CLKBA 
S8A 

CLKAB 

SA8 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 I'. 
3 
23 
22 
1 
2 

4 r; 
5 

.... .. 
6 ... _ .. 
7 

8 

9 ..... 
10 

11 

EN1 [BA] 
EN2 [AB] 

C4 
G5 

C6 
G7 ., 

:t1<l 
Y'1 

60 7 

1 7 

r 
5 40 

J 1) 1 
:t11> 
~ 2Y' 

...... 

.. 
...... 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DB, DW, JT, and NT packages. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

~ 

OEAB 
CLKBA~ ______ ~ ________________ ~~~ ____________ -+~ 

SBA ~------~~~.-----------~ 

CLKAB 

SAB -=----+-+-........ >-4It------, 

I 
I 
I 
I 
I 
I 
L. --------+.+-+-~---------

~----------------~v~------------------~ 

To 7 Other Channels 

Pin numbers shown are for DB, DW, JT, and NT packages. 

, 
I 
I 
I 
I 
I 
I 20 

I 
I 
I 
I 
I 

J 

B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ......................... , ................................ -0.5 V to 7 V 
Input voltage ran.Qe, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT651 ................................. , .. 96 rnA 

SN74ABT651 ................................... 128 rnA 
Input clamp current, 11K (VI < O) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < O) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ........................... , . , .. 1 W 
NT package ..... "., .. " ........ , .. ,..... 1.3 W 

Storage temperature range ....... , ............................... , ... , .... ,...... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

fNtJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT651 SN74ABT651 
UNIT 

MIN MAX MIN MAX 

4.5 §'it; 4.5 5.5 V 

2 ):::~~ 2 V 

9:"'0.8 0.8 V 
0: <0 
~ ... Vee 0 Vce V 

;:; -24 -32 mA 

.0"" 48 64 mA 

4"" 5 5 nsN 

-55 125 -40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25·C 

MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee=4.5 V, 10H =-3 mA 2.5 

VOH 
Vee = 5 V, 10H =-3 mA 3 

Vee = 4.5 V, 10H =-24 mA 2 

Vce = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee = 4.5 V, IOl=48 mA 

Vee = 4.5 V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor 8 ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = OV, VI orVo $ 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

lo~ Vee = 5.5 V, Vo=2.5V -50 

Outputs high 

lee 
Vee = 5.5 V, 10 =0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

tJ.lee# 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V Aor 8 ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8 , this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TVPt 

-100 

6 

7.5 

SN54ABT651 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.5? 

0.55* lit" 
:t1 4:1':t1 

:t100 qi:.±100 

50 1;- 50 

-50 ii? -50 

:t100 (J:? 
50 ~ 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT651 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:t1 

:t100 

50 

-50 

:t100 

50 

-50 -180 

250 

30 

250 

1.5 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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mA 
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mA 

pF 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee = 5V, 
SN54ABT651 SN74ABT651 

TA = 25°C UNIT 

MIN MAX MIN ptJAX MIN MAX 

fclock Clock frequency 0 125 0.,V}?5 0 125 MHz 

tw Pulse duration, ClK high or low 4 ,(i~~{<;· 4 ns 

tsu Setup time, A or B before ClKABt or ClKBAt 3 <?~<~(? 3 ns 

th Hold time, A or B after ClKABt or ClKBAt 0 "0 0 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

Vee =5 V, 
SN54ABT651 SN74ABT651 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) TA = 25°C 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 

tpLH 
ClKBA or ClKAB AorB 

2.2 4 5.1 2.2 5.9 2.2 5.6 

tpHL 1.7 4 5.1 1.7 5.9 1.7 5.6 

tpLH 1.5 4 5.1 1.5 §;4 1.5 6.2 
AorB BorA 

~~6 tpHL 1.5 3.3 4.6 1.5 1.5 5.4 

tpLH 
SAB orSBAt 

1.5 4 5.1 1.5 .r.i!f6.8 1.5 6.5 
AorB 

tpHL 1.5 3.6 4.9 1.q~(t 6.2 1.5 5.9 

tpzH OEBA 
1.3 3.6 4.6 1 .. ~i 5.9 1.3 5.8 

A 
.f:?t5 tpzL 2.5 5.7 6.8 8.9 2.5 8.5 

tpHZ OEBA A 
1.5 3.2 4.5 1,f'1.5 6.2 1.5 5 

tpLZ 1.5 3 3.8 1.5 4.3 1.5 4.1 

tPZH 
OEAB 

1.8 4.3 6.1 1.8 6.7 1.8 6.5 
B 

tpZL 2.9 5.5 6.5 2.9 7.6 2.9 7.4 

tpHz 
OEAB B 

1.5 3.3 4.5 1.5 6.5 1.5 5.5 

tpLZ 1.5 3.4 4.4 1.5 5.2 1.5 5.1 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B-03709, JANUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST Sl 

Sl o Open 

rND 

sooa 
From Output -~----< __ -J\/\f\r----./ 

Under Test 

CL=SO pF 

(see Note A) I sooa 

tPLHI'tPHL Open 

tPu/tPZL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

14-- tw----+l 

, ,,---- 3V 

Inpu, 3 X",,'_'s_v __ ov 

Timing Input -------x1•SV VOLTAGE WAVEFORMS 
PULSE DURATION 

_____ -.1. 1'--______ ov 

'4 ~~ ~ , tau ,- th , 

--""'\, ,3V 

Data Input -=-X1
•
SV ~ OV 

Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 

\l.S~--- OV 

tpLH \4 ~ 
, , 
'4 ~ tpHL 

~
VOH 

1.SV 
VOL 

, 

Outpu_t ____ -'ll,s V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

1.SV 

'-----'~ - - - - ov 
tpZL -.' 14- I 

I I tp~ 14-

\ 

___ L~I_ 3.SV 

1.SV I I 
'--__ ....... .Je._ ~L~ 0.= V VOL 

tpHZ-.i !.-
tpZH~ ~ I 

Output V 
Waveform 2 [I \:- - - OH 
Sl at Open 1.S V 

VOH-0.3 V 

(see Note C) ___ -' - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :os; 10 MHz, 20 = 50 a, tr :os; 2.5 ns, tf:OS; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vce = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT652. 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070B-D3660. JULY 1991-REVISED OCTOBER 1992 

SN54ABT652 ••• JT PACKAGE 
SN74ABT652 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A1 
A2 
A3 
NC 
A4 
A5 
A6 

CLKAB 
SAB 

OEAB 
A1 
A2 
A3 

A5 
A6 
A7 
A8 

GND 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

24 VCC 
23 CLKBA 
22 SBA 
21 OEBA 

B1 
B2 
B3 

17 B4 
16 B5 
15 B6 
14 B7 
13 B8 

SN54ABT652 ••• FK PACKAGE 
(TOP VIEW) 

III « 
1ll;2 III 
us~ uo:x::« ...J 0 ...J III 
OCl)UZ>Uu> 

4 3 2 1 28 2726 
5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 
121314 15 16 1718 

NC - No internal connection 

OEBA 
B1 
B2 
NC 
B3 
B4 
B5 

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless ofthe select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vce through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070B-03660. JULY 1991-REVISED OCTOBER 1992 

description {continued} 

The SN74ABT652 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT652 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAI/Ot 
OPERATION OR FUNCTION 

OEAB ~ CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H L L X X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t L X X Input Unspecified* Store A, hold B 

H H t t X* X Input Output Store A in both registers 

L X L t X X Unspecified* Input Hold A, store B 

L L t t X X* Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 
H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OESA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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3 
OEAB 

L 

3 
OEAB 

X 
L 

L 

'-v--I 
21 1 23 2 22 

OEBA CLKAB CLKBA SAB SBA 

L X X X L 

REAL-TIME TRANSFER 
BUS BTOBUSA 

'-v--I 
21 1 23 2 22 

OEBA CLKAB CLKBA SAB SBA 

H t X X X 
X X t X X 
H t t X X 

STORAGE FROM 
A, B, ORAAND B 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992 

'-v--I 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

H H X X L X 

REAL-TIME TRANSFER 
BUSATOBUS B 

'-v--I 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

H L L L H H 

TRANSFER STORED DATA 

TOAAND/OR B 

Figure 1. Bus-Management Functions 

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992 

logic symbolt 

~ 

OEAB 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

21 
3 
23 
22 
1 
2 

~. 
r 

5 

6 

7 

8 

9 

10 

11 

I"-

..... 
~ 

l[ 
~ r .. .. 

.. 
.. .. 

r 

EN1 [BA] 
EN2 [AB] 

C4 
G5 

C6 
G7 , i 

:e1 5 40 U-"11 5 1 

60 7 :e1 
2"1 r--

1 7 

r 

.. 
r 

.. .. 
r 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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logic diagram (positive logic) 

OEAB 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS070B-D3660. JULY 1991-REVISED OCTOBER 1992 

ClKBA~~------~--------------------~ 

SBA~2=2~ ______ ~~ 

ClKAB 

SAB~2~------~-.~ 

r 
1 
1 
1 
1 
1 
1 

10f8 
Channels 1 D 1-----4----.. 

C1 <1-----<lI-4-.f-e 

1 
1 
1 
I 
I 
1 
I 
I A1 _4.:....--+.--;-1 -+-..-. 

1 
1 
1 
1 
1 

........,1--t-!--+-l~20_ B1 

1 
1 
L 

...-----11D 

e-t-+--~t> C1 

-----------~~-~,~------------

~--------------------~v~--------------------~ 

To 7 Other Channels 

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ............ , ............................................. -0.5 V to 7 V 
Input voltage range, VI (except 110 ports) (see Note 1) ......................... , ........ -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT652 ............. , ...................... 96 rnA 

SN74ABT652 ............ , •..................... 128 rnA 
Input clamp current, 11K (VI < 0) .. " .......... , ....... , ................... , ................ -18 rnA 
Output clamp current, 10K (Vo < 0) ., .... , ..... , ...... , ................... ,............... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package , ............................... 1 W 
NT package ......... , .... , ............... 1.3 W 

Storage temperature range ........ ,.............................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level Input voltage 

VIL Low-level Input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

llt/t:.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Information concerns producta In the formative or 
dllign phlH of development. Chlrlcterlatlc dall Ind other 

~r.~~:~~\!~I~~~~e~~a~~o~~~: =:;~~~::'''rv .. the right 10 
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MIN MAX MIN MAX 

4.5 piS 4.5 5.5 

2 ,;'.;( 
,,,,,\~ 2 

£i!! 0.8 0.8 

~:.'" Vee a Vee 
~v -24 -32 

d' 48 64 

kt~' 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 

°e 



SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25°C 

MIN 

VIK VCC=4.5V, II =-18 rnA 

Vee = 4.5 V, 10H =-3 rnA 2.5 

VOH 
Vee=5V, 10H =-3 rnA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee = 4.5 V, 10l= 48 rnA 
Val 

Vee = 4.5 V, 10l = 64 rnA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Va =0.5V 

10FF Vee = OV, VI or Va :s: 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10'11 Vee = 5.5 V, Va = 2.5V -50 

Outputs high 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

aled' 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Va = 2.5 Vor 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and 10Zl include the input leakage current. 

TYpt 

-100 

7 

12 

SN54ABT652 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* ., 
±1 .5i1 

±100 ~too 
50 Q"'" 50 

-50 (7- -50 

±100 cY 
50 Jd 50 

-180 "'4.-50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second: 

SN74ABT652 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

!lA 

!lA 
!lA 
!lA 
!lA 
rnA 

!lA 
rnA 

!lA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V. 

TA = 25°C 

MIN MAX 

fclock Clock frequency 0 125 

tw Pulse duration, CLK high or low 4 

tsu Setup time, A or B before CLKABt or CLKBAt 3.5 

th Hold time, A or B after CLKABt or CLKBAt 

PRODUCT PREVIEW Information conc.1'I1I productlln the formatlv. or 
dealgn pha.. of d.velopmenL Characterlatlc data and oth.r 
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SN54ABT652 SN74ABT652 
UNIT 

MIN N.JAX MIN MAX 

o "Ol?5 0 125 MHz 

.. t4.~ ~<.r;. 4 ns 

i~:~~ 3.5 ns 
-"0 0 ns 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

VCC=5V, 
SN54ABT652 SN74ABT652 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C 

MIN TYP MIN MIN MAX MIN MAX 

fmax 125 200 125 125 

tpLH elK BorA 
2.2 5.3 6.8 2.2 8.2 2.2 7.8 

tpHL 1.7 5.9 7.4 1.7 8.8 1.7 8.4 

tpLH 
AorB BorA 

1.5 4.4 5.7 1.5 .:r 1.5 6.7 

. .fiI"7 tpHL 1.5 4.4 5.7 1.5 1.5 6.7 

tpLH 
SAB orSBAt BorA 

1.5 4.6 5.9 1.5 {.{""j7.4 1.5 6.9 

1.5<r-tpHL 1.5 5.4 6.7 8 1.5 7.7 

tPZH OESA A 
1.3 3.3 4.6 1~J 6 1.3 5.8 

~ tpzL 2.5 4.5 6.8 8.9 2.5 8.5 

tpHZ 
OESA A 

1.5 6.2 7.7 $1.5 8.3 1.5 8.2 
"J; tpLZ 1.5 5 6.3 1.5 7.1 1.5 6.8 

tpzH 
OEAB B 

1.8 3.8 6.1 1.8 6.9 1.8 6.5 

tPZL 2.9 4.9 6.5 2.9 7.6 2.9 7.4 

tpHZ 
OEAB B 

1.5 4.5 5.7 1.5 7.1 1.5 6.9 

tpLZ 1.5 4.1 5.3 1.5 6.6 1.5 6.2 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

PRODUCT PREVIEW Informltfon conc.rnl products In tilt formltlv. or 
dealgn phi" of d.vclopment. Charlcterlatlc data and other 
lpeclflcilloni arl dllign gOIII. Tex .. Inltrumenta re .. rvlllhi right to 
chlngl or dlacontlnullhe .. producta without nollce. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 500Q 
From Output - ___ ~-e--JV\I\r------/ 

Under Test 

CL= 50 pF 

(see Note A) I 500Q 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input ------~1.5 V 
_____ ---.J. 1'--_____ _ 

Data Input 

14 .~ ~ 
1 tau , th 1 

__ """I 1 

__ ---.J~1.5V ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

o 7V 

o Open 

rNO 

3V 

OV 

3V 

OV 

Inpu~ 1.5V 

3V 

\~5~--- OV 

1 I 

14 ~ tpHL 
tpLH '4 ~ 

I 1 

1 

Outpu_t ____ ..,y1.5 V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A CL includes probe and jig capacitance. 

TEST 51 
tPL.HItPHL Open 

tPL.ZItPZL 7V 
tpHz/tpZH Open 

14--tw~ 

I 1---3V 

Input 3 X",'_·5_V __ 0 V 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

1.5V 

"-----'~ - - - - 0 V 

tPZL-.' ~ I 
I I tp~ 14-

\--_Lr;;I- 3.5V 
1.5V I I 

VOL+0.3V 

'---tp-HZ--.l-'-..A!\.-'-- - - VOL 

tpZH~ ~ I 
Output V 

Waveform 2 1 \:--- OH VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ___ -' - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PAR :s; 10 MHz, Zo = 50 Q, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V USing Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc=5V, TA=25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT652A. 

SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072B-D3875. SEPTEMBER 1991-REVISED OCTOBER 1992 

SN54ABT652A ••• JT PACKAGE 
SN74ABT652A ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A1 
A2 
A3 
NC 
A4 
AS 
A6 

CLKA8 
SA8 

1 U 24 

2 

3 

4 

5 

6 

~[ 7 

OEA8 
A1 
A2 
A3 
A4 
AS 
A6 
A7 
A8 

8 

9 

10 

11 

GND 12 

23 

22 

21 

20 ] 

19 j 
18 

17 

16 

15 

14 

13 

Vcc 
CLK8A 
S8A 
OEBA 
81 
82 
83 
84 
85 
86 
87 
88 

SN54ABT652A •.• FK PACKAGE 
(TOP VIEW) 

al al < 
USal;2uo~< <-I O-lal 
o(/)oz>O(/) 

IL..JL..JL..J 

4 3 2 1 28 2726 
OEBA 5 25 

6 24 81 
7 23 82 
8 22 NC 
9 21 83 
10 20 84 
11 19 85 
.l.2,1314 15 16 1718 

I'-coQOCOI'-CO 
«zzalalal 

C!J 

NC - No internal connection 

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEB'A. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS072B-D3875. SEPTEMBER 1991-REVISED OCTOBER 1992 

description (continued) 

The SN74ABT652A is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT652A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT652A is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAI/Ot 
OPERATION OR FUNCTION 

OEAB ~ CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H L L X X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t L X X Input Unspecified* Store A, hold B 

H H t t X* X Input Output Store A in both registers 

L X L t X X Unspecified* Input Hold A, store B 

L L t t X X* Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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3 
OEAB 

L 

3 
OEAB 

X 
L 

L 

~ 
21 23 2 22 

'OEBA CLKAB CLKBA SAB SBA 
L X X X L 

REAL-TIME TRANSFER 
BUS BTOBUSA 

~ 
21 23 2 22 

'OEBA CLKAB CLKBA SAB SBA 

H t X X X 
X X t X X 

H t t X X 

STORAGE FROM 
A. B, OR AAND B 

SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992 

~ 
3 21 1 23 2 22 

OEAB 'OEBA CLKAB CLKBA SAB SBA 
H H X X L X 

REAL-TIME TRANSFER 
BUSATO BUS B 

~ 
3 21 1 23 2 22 

OEAB 'OEBA CLKAB CLKBA SAB SBA 

H L L L H H 

TRANSFER STORED DATA 
TOAAND/OR B 

Figure 1. Bus-Management Functions 

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992 

logic symbolt 

'O'EB1( _2_1 __ -"J-"I~ EN1 [BA] 
3 

OEAB -2-3---1 EN2 (AB] 

CLKBA -2-2---1> C4 

SBA 1 G5 
CLKAB 2 C6 

SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AB 

------IG7 
, r 

20 

_4 .......... ~ ......... ~e-t'il 1 ~1 : 1 40 J 
l[60 1 ; ~12'il_ 

-:--4~~~~ ~~.~.---::-
... ~ 

7 17 

B = r ... ~ 16 .. .. 
9 15 

10 ' r 14 

11 .. 13 

t This symbol is in accordance with ANSI/IEEE Std 91-19B4 and lEe Publication 617-12. 
Pin numbers shown are for DB, DW, JT, and NT packages. 

TEXAS .. 
INSTRUMENTS 

2-146 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

BB 



SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072B-D3875. SEPTEMBER 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

OEAB 

CLKBA~~-------r--------------------~ 

SBA~~------~~ 

CLKAB 

SAB~-------+~~ 

A 1 -4-'----<III-+----r---+-+--e 

10f8 
Channels 

~--f1D 

.....-t-t----it> C1 

1 D J--4-----, 

C1 <1----"1--+-+---0 

------------+--0+-.. 10-+------------

~--------------------~v~--------------------~ 

To 7 Other Channels 

Pin numbers shown are for DB, DW, JT, and NT packages. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS072B-D3875. SEPTEMBER 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5V 
Current into any output in the low state, 10: SN54ABT652A ................................... 96 rnA 

SN74ABT652A ............... .. .. .. .. .. .. .. .. ... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT652A SN74ABT652A 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

!::.V!::.v Input transition rise or fall rate 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee = 5 V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

Vee = 4.5 V, IOl=48 mA 
VOL 

Vee = 4.5 V, IOl=64 mA 

VCC = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF VCc=OV, VI orVo :$4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10'11 Vee = 5.5 V, Vo =2.5V -50 -100 

Outputs high 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 
VI = V~e or GND 

Outputs disabled 

Alec" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 7 

Cio Vo = 2.5 V or 0.5 V Aor B ports 12 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT652A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1 :1 

:100 :100 

50 50 

-50 -50 

:100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT652A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1 

:100 

50 

-50 

:100 

50 

-50 -180 

250 

30 

250 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

ItA 

ItA 
ItA 
ItA 
ItA 
mA 

ItA 
mA 

ItA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT652A SN74ABT652A 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 125 0 125 0 125 MHz 

tw Pulse duration, ClK high or low 4 4 4 ns 

tsu Setup time, A or B before ClKAB t or ClKBA t 3 3 3 ns 

th Hold time, A or B after ClKABt or ClKBAt 0 0 0 ns 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM 
vee = 5V, 

SN54ABT652A SN74ABT652A TO 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 200 125 125 MHz 

tPLH eLK 
2.2 4 5.1 2.2 5.9 2.2 5.6 

BorA ns 
tpHL 1.7 4 5.1 1.7 5.9 1.7 5.6 

tPLH 1.5 3 4.3 1.5 5 1.5 4.8 
AorB BorA ns 

tpHL 1.5 3.3 4.6 1.5 5.6 1.5 5.4 

tpLH 
SAB or SBAt 

1.5 4 5.1 1.5 6.8 1.5 6.5 
BorA ns 

tpHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 
OEBA 

2 3.6 4.6 2 5.9 2 5.8 
A ns 

tpZL 3 5.7 6.8 3 8.9 3 8.5 

tpHZ 
OEBA 

1.5 3.2 4.5 1.5 6.2 1.5 5 
A ns 

tpLZ 1.5 3 3.8 1.5 4.3 1.5 4.1 

tpzH 2 4.3 6.1 2 6.7 2 6.5 
OEAB B ns 

tPZL 3 5.5 6.5 3 7.6 3 7.4 

tpHZ 1.5 3.3 4.5 1.5 6.5 1.5 5.5 
OEAB B ns 

tpLZ 1.5 3.4 4.4 1.5 5.2 1.5 5.1 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072B-D3875. SEPTEMBER 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOC 
From Output ---e-~.-~V\I'v---_.../ 

Under Test 

CL= SO pF 

(see Note A) I SOOC 

S1 o Open 

rNO 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input 
------';(1.S V 
______ .1'--______ OV 

Data Input 

'4 .~ ~ , tau ,- th , 

--...,.' ,3V 

___ )(1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 

\~S~--- ov 

tpLH '.. ~ 1 , 

, , 
'4 ~ tpHL , 

Outpu_t ____ ..,11.S V ~
-VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 

tPLZi'tPZL 7V 

tpHz/tpzH Open 

14-- tw ---.j 
I 1 __ --3V 

Inpul 3 X",,1._S_V __ ov 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V 

___ ..I,[L - - - - 0 V 

tPZL -.I 14- I 
I I tp~ 14-

I v---~Jr- 3.5V 
"\ 1.SV I t. VOL + 0.3V 

1_ -- - VOL 
tpHZ-.I ~ 

tPZH --.! IL- I Output r~ 

~~v::~:e~ ".5V ~';:ii:"3/0H 
(see Note C) ___ ...I - - - - - ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :;; 10 MHz, Zo = 50 C, tr :;; 2.5 ns, tf:;; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
D3694. JANUARY 1991-REVISED OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power DiSSipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-1? 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mA lou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT6S? contains eight noninverting buffers 
with parity generator/checker circuits and control 
signals. The transmiVreceive (TIR) input 
determines the direction of data flow. When T/R is 
high, data flows from the A port to the B port 
(transmit mode); when T/R is low, data flows from 
the B port to the A port (receive mode). When the 
output-enable (OE) input is high, both the A and B 
ports are in the high-impedance state. 

SN54ABT657 ••. JT PACKAGE 
SN74ABT657 •.• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

T/R 
A1 
A2. 
A3 

A4 
A5 

Vcc 
A6 
A7 
A8 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

OE 
81 
82 
83 
84 
GND 
GND 
85 
86 
87 

ODDJEVEN 
ERR 

11 

12 

14 

13 
88 
PARITY 

ODDjEVEN 

ERR 
PARITY 

NC 
88 
87 
86 

SN54ABT657 ••• FK PACKAGE 
(TOP VIEW) 

eX) COOOLO'<t 
~~<z~~~ 

4 3 2 1 282726 
5 25 A3 
6 

7 

8 

9 

10 

24 A2. 
23 A1 
22 NC 
21 T/R 
20 OE 

11 19 81 
121314 1516 1718 

NC - No internal connection 

Odd or even parity is selected by a logic high or low level on the ODDfE\7Ef\J input. PARITY carries the parity 
bit value; it is an output from the parity generator/checker in the transmit mode and an input to the parity 
generator/checker in the receive mode. 

In the transmit mode, after the A bus is polled to determine the number of high bits, PARITY is set to the logic 
level that maintains the parity sense selected by the level at the ODD/EVEfJ input. For example, if ODD/EVEfJ 
is low (even parity selected) and there are five high bits on the A bus, then PARITY is set to the logic high level 
so that an even number of the nine total bits (eight A-bus bits plus parity bit) are high. 

In the receive mode, after the B bus is polled to determine the number of high bits, the error '{ERR) output logic 
level indicates whether or not the data to be received exhibits the correct parity sense. For example, if 
ODD/EV'Ef\J is high (odd parity selected), PARITY is high, and there are three high bits on the B bus, then ERR 
is low, indicating a parity error. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT6S7 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW InformaUon concem. products In thl formetlve or 
dealgn pha" of dlvelopment CharaclerisUc dall and other 
Ipeclflcationa arl dealgn goala. Tixi. Inatruments r .. erv .. thl rlghllo 
changl or dllContlnul thl .. products without noUcl. TEXAS • 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright© 1992. Texas Instruments Incorporated 

2-153 

3: 
w 
> w 
a: 
c. 
I­
U 
:J 
C 
o 
a: 
c. 



""C 
JJ 
o 
C 
c: 

SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
03694, JANUARY 1991-REVISEO OCTOBER 1992 

description (continued) 

The SN54ABT657 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT657 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

NUMBER OF A OR B INPUTS INPUT/OUTPUT OUTPUTS 
INPUTS THAT ARE HIGH O'E TIR" ODD(EVER PARITY ERR OUTPUT MODE 

L H H H Z Transmit 

L H L L Z Transmit 

L L H H H Receive 
0,2,4,6,8 

L L H L L Receive 

L L L H L Receive 

L L L L H Receive 

L H H L Z Transmit 

L H L H Z Transmit 

L L H H L Receive 
1,3,5,7 

L L H L H Receive 

L L L H H Receive 

L L L L L Receive 

Don't care H X X Z Z Z 

5:l logic symbolt 

""C 
JJ 
m 
:S 
m :e 

O'E 
TIR" 

OOD(EVER 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

24 

1 

11 

2 

3 

4 

5 

6 

8 

9 

10 

'" G3 
"-

L-
3 EN1/3G5 [REC] 

3 EN2 [XMIT] 

N4 .., 
.... 'i71 1 

~ Z11 [> 

.... 

... 

...... ... .. .... ... 

- - 11 2 k [> 
--12 
--13 
- '- 14 
--15 
--16 
- '- 17 
-- 18 

r 

2'i7 L=-J 
.. ...... 

...... ..... 

...... 

... .. 

.... .... 

4,2'i7 W 5 

4,1 'i7 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and IEC Publication 617·12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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23 

22 

21 

20 

17 

16 

15 

14 

13 

12 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

PARITY 



SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
03694, JANUARY 1991-REVISEO OCTOBER 1992 

logic diagram (positive logic) 

TIR 1 

OE 
A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

ooo/EVEfl 

24 
2 

3 

4 

5 

6 

8 

9 

10 

11 

v 

"'"' ..... 

.,... 
..... 

..... 

.,... 

F 

~~ 
~ ~ 
~ 

~ 

~ 
~ 

~ 
~ 

~ n.., 

~ h.-t 

~ n.., 
rC 
v 

-
~ -

T t>- -
t>-

-
~ -

T c£>- -
t>-

-
~ -

T c£>- -
c£>-

I 
23 81 

T 
22 82 

I 
21 83 

J 
20 84 

T 
17 85 

I 
16 86 

T 
15 87 

I 
14 88 

-
'" ~ I -

I I-----l..-

~ 

i> 

~~ 

i>-

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
03694, JANUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT657 .................................... 96 rnA 

SN74ABT657 ............................ , ...... 128 rnA 
Input clamp current, 11K (VI < 0) ....... , ............... , ............................ , ...... -18 rnA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT657 SN74ABT657 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

t:.V!w Input transition rise or fall rate 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °e m NOTE 2: Unused or floating pinS (Input or I/O) must be held high or low. 

S 
m 
:e 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
03694, JANUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3mA 2.5 

Vee=5V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2§ 

Vee =4.5 V, 10l= 48 mA 
VOL 

Vee=4.5V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or 8 ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo =0.5V 

10FF Vee=OV, VlorVos:4.5V 

leEX Vee=5.5V, Vo=5.5V Outputs high 

1011 Vee = 5.5 V, Vo = 2.5 V -50 

Outputs high 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

.ilee# 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
Vee orGND Control inputs 

CI VI = 2.5 V or 0.5 V Control inputs 

Clo Vo = 2.5 Vor 0.5 V A or 8 ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TYpt 

-100 

SN54ABT657 

MAX . MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55§ 

:1 :1 

:100 :100 

50 50 

-50 -50 

:100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1 1.5 

0.05 0.05 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT657 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1 

:100 

50 

-50 

:100 

50 

-50 -180 

250 

30 

250 

1 

0.05 

1.5 

1# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 

V 

ItA 

ItA 
ItA 
ItA 
ItA 
mA 

ItA 
mA 

ItA 

mA 

pF 

pF 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
03694, JANUARY 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
Vcc=5V, 

SN54ABT657 SN74ABT657 
PARAMETER 

(INPUT) (OUTPUT) TA=25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

1.1 3.3 5 1.1 1.1 5.5 
ns 

tPHL 1.2 3 4.3 1.2 1.2 4.8 

tpLH 
A PARITY 

2.6 6.5 8.7 2.6 2.6 10.1 
ns 

tpHL 3.2 7 9.1 3.2 3.2 10.6 

tpLH 
ODD/EV'EJil PARITY, ERR 

1.7 5 6.6 1.7 1.7 7.3 
ns 

tpHL 1.9 5 6.6 1.9 1.9 7.3 

tpLH 
ERR 

5.3 9.2 11.7 5.3 5.3 13.8 
B ns 

tpHL 5.2 9.6 12.1 5.2 5.2 14.5 

tpLH 
PARITY ERR 

2.8 6 7.6 2.8 2.8 9.4 
ns 

tPHL 3.5 6.4 8 3.5 ·3.5 9.4 

tpzH 
UE A, B, PARITY, or ERR 

1.3 3.8 5.6 1.3 1.3 6.6 
ns 

tPZL 1.9 4.4 7 1.9 1.9 8.2 

tPHZ UE A, B, PARITY, or ERR 
3.1 5.1 7 3.1 3.1 7.6 

ns 
tpLZ 3.4 5.4 7.6 3.4 3.4 8.1 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
03694, JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open SOOQ 
From Output ---tIII---e__-.JV\f\r----J 

Under Test 

CL= SO pF 

(see Note A) I SOOQ 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Input L ~ 

(see Note B) ---" 1.S V ~ 1.S V 
OV 

tpLH 14 ~ 1 ~: 
I 1 14.. tpHL 

1 1 
I~~--VOH 

Output !1.SV 1.SV 
____ ....J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A CL Includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

TEST 51 
tpLWtpHL Open 
tpL.,Z/tpZL 7V 
tpHz/tpzH Open 

3V 

1.SV 

'--_---J~ - - - - 0 V 

tpzL4 14- I 
I tp~ 14-

I LI 
Output --....;",.-r~+--1.S-V -II -I~ 3.SV 

wa~~f:~~ ~ \. } ~L~ 0'-: V VOL 

(see Note C) tpHZ-.I !.-
tpZH -.! ~ I 

Output V 
Waveform 2 1 "\ V - - OH 

(s~~ ~o~:~~ ___ ..J ~ ~ __ ,OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo = 50 Q, tr s; 2.5 ns, tf s; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-nBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloJ 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These 10-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads, They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The ten flip-flops are edge-triggered D-type 
flip-flops. On the positive transition of the clock 
(ClK) input, the device provides true data at the Q 
outputs, 

SN54ABT821, SN74ABT821 
1 a-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
03779, FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT821 ••• JT PACKAGE 
SN74ABT821 • , , DB, OW, OR NT PACKAGE 

(TOP VIEW) 
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SN54ABT821 ••• FK PACKAGE 
(TOP VIEW) 

U 
C c IW () uo 0 
C\I .... Qz> .... C\I 

L..IL-JL..I 

4 3 2 1 282726 
30 5 25 30 
40 6 24 40 
50 7 23 50 
NC 8 22 NC 
60 9 21 60 
70 10 20 70 
80 11 19 80 

~~~ 15 16 1718 

CCC()~OO 
O>~t5Z()~O> 

NC - No internal connection 

A buffered output-enable (DE) input can be used to place the ten outputs in either a normal logic state (high or 
low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 

The output-enable (DE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT821 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT821 is characterized for operation over the full military temperature range of-55°Cto 125°C. The 
SN74ABT821 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT821, SN74ABT821 
10-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03779. FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

OE 

ClK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

9D 

10D 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

OE 
l 

l 
l 
H 

r-.. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK D Q 

t H H 

t l l 
l X 00 
X X Z 

EN 

C2 , r 
2D V 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and lEe Publication 617·12. 

logic diagram (positive logic) 

OE ------------------~] 

13 
ClK -----I 

2 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

10Q 

>--+---=2;.:..3 _ 1 Q 

~------~v~--------~ 

To 9 Other Channels 

Pin numbers shown are for DB. OW, JT, and NT packages. 
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SN54ABT821, SN74ABT821 
1 a-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
D3n9, FEBRUARY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT821 .................................... 96 rnA 

SN74ABT821 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions· section of 
this speCification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT821 SN74ABT821 

UNIT 
MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 --32 mA 

IOL Low-level output current 48 64 mA 

AVAv Input transition rise or fall rate 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 
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SNS4ABT821, SN74ABT821 
10-BIT BUS INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
03779, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT821 SN74ABT821 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 rnA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

VOH 
Vee = 5V, 10H =-3 rnA 3 3 3 

V 
Vee = 4.5 V, 10H =-24 rnA 2 2 

Vce = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee = 4.5 V, 10l = 48 rnA 0.55 0.55 

V 
Vee = 4.5 V, 10l= 64 rnA 0.55* 0.55 

II Vce = 5.5 V, VI = Vee or GND :1:1 :1:1 :1:1 IJA 
10ZH Vec = 5.5 V, Vo = 2.7V 50 50 50 IJA 
10Zl Vee = 5.5 V, Vo=0.5V -50 -50 -50 IJA 
10FF Vee=OV, VI orVo s 4.5 V :1:100 :1:100 IJA 
leEx Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 IJA 
lo§ Vee = 5.5 V, Vo=2.5V -50 -140 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 IJA 
lee 

Vee = 5.5 V, 10 =0, 
Outputs low 24 30 30 30 rnA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 IJA 

Alee'll 
Vce = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V 4 pF 

Co Va = 2.5 V or 0.5 V 7 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee = 5V, 
SN54ABT821 SN74ABT821 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 125 0 125 0 125 MHz 

I High 2.9 2.9 2.9 
tw Pulse duration, ClK high or low ns I low 3.8 3.8 3.8 

tsu Setup time, data before ClKt 2.1 2.1 2.1 ns 

th Hold time, data after ClKt 1.3 1.3 1.3 ns 
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SN54ABT821, SN74ABT821 
10-BIT BUS INTERFACE FLIP-FLOPS 

WITH a-STATE OUTPUTS 
D3ne, FEBRUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT821 SN74ABT821 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

fmax 125 125 125 MHz 

tpLH 2.1 4.1 5.6 2.1 2.1 6.2 
eLK a ns 

tpHL 2.8 4.6 6.2 2.8 2.8 6.7 

tPZH OE 
1 3 4.5 1 1 5.3 a ns 

tPZL 2.2 4.1 5.6 2.2 2.2 6.3 

tpHZ OE 
2.7 4.7 6.2 2.7 2.7 6.7 a ns 

tpLZ 2.8 4.6 6.1 2.8 2.8 6.5 
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SN54ABT821, SN74ABT821 
1 a-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03779, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOQ 
From Output --e----4.---'V\J'\,---..../ 

Under Test 

CL= SOpF 

(see Note A) I 500Q 

TEST S1 
tpLH/tpHL Open 
tPL.ZItPZL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw--+\ 
1 1 ,..--- 3V 

3V 
Timing Input -------X1.5 V -------1. 1 '---_____ OV 

Inpul 3 X""I_.5_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1
4 .~ ~ 

1 tau I" th 1 

----~I 1 3V 

Data Input __ -,j(1.SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.5V 
3V 

\~S~--- ov 

1 I 

14 ~ tpHL 
tpLH 

1
4 .' 
1 1 

~
VOH 

1.SV 
VOL 

1 

Outpu_t ____ ,..,11.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

1.SV 

""----.~ - - - - 0 V 
tpZL -.1 14- I 

1 1 tp~ 14-1 V ___ L:~ 3.5V 

: "\ 1.5V :} ~L~O-=V VOL 

I tpHZ-.i \.-
tpZH ~ 14- I 

Output V 
Waveform 2 1 ~--- OH VOH-O.3V 
S1 at Open 1.5 V 

(see Note C) ___ ..I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 Q, tr :s; 2.5 ns, tl:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ O.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIS'" BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 

at V cc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA 10H, 

64-mAlou 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These 9-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

With the clock-enable (C[KEN) input low, the nine 
D-type edge-triggered flip-flops enter data on the 
low-to-high transitions ofthe clock. Taking CEREN 
high will disable the clock buffer, thus latching the 
outputs. The 'ABT823 has noninverting data (D) 
inputs. Taking the clear (C[R) input low causes 
the nine Q outputs to go low independently of the 
clock. 

SN54ABT823, SN74ABT823 
9·BIT BUS INTERFACE FLlP·FLOPS 

WITH 3-STATE OUTPUTS 
03695. JANUARY 1991-REVISED OCTOBER 1992 

SN54ABT823 ••• JT PACKAGE 
SN74ABT823 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

OE 1 24 Vcc 
10 2 23 10 
20 3 22 20 
3D 4 21 30 
40 5 20 4Q 
50 6 19 50 
60 7 18 60 
70 8 17 70 
80 9 16 80 
90 90 

em 11 CIREN 
GNO ClK 

SN54ABT823 ••• FK PACKAGE 
(TOP VIEW) 

IW 0 u ~~oz~~g 

4 321 282726 
3D 5 25 30 
40 6 24 40 
50 7 23 50 
NC 8 22 NC 
60 9 21 60 
70 10 20 70 
80 11 19 80 

12 1314 1516 1718 

NC - No internal connection 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT823 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

EPIC-UB is a trademark of Texas Instruments Incorporated. 
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SN54ABT823, SN74ABT823 
9-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03695, JANUARY 1991-REVISEO OCTOBER 1992 

description (continued) 

The SN54ABT823 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT823 is characterized for operation from -40°C to 85°C. 

O"E cr:R 
l l 
l H 

L H 

L H 

H X 

logic symbolt 

O"E 
1 I'... 

cr:R 
11 "-

CI:KER 
14 "-
13 

ClK 

2 
10 

3 
20 

4 
3D 

5 
40 

6 
50 

7 
60 

8 
70 

9 
80 

10 
90 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

CI:KER ClK 0 

X X X 

l t H 

L t L 
H X X 

X X X 

EN 

R 

G1 

1C2 .., r 
20 " 

OUTPUT 

Q 

l 
H 

L 

00 
Z 

23 

22 

21 

20 

19 

18 

17 

16 

15 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DB, DW, JT, and NT packages. 
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logic diagram (positive logic) 

SN54ABT823, SN74ABT823 
9·BIT BUS INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
03695, JANUARY 1991-REVISEO OCTOBER 1992 

OE------------------------------------~ 

CI:R _1_1 ____ ---;:JI 

CLK __ 13 __________ ~ R 

--+----1> C1 >----f __ ---=.23=__ 1 Q 

1 D __ 2 _____ -+-t---I 1 D 

~--------~v~--------~ 

To 8 Other Channels 

Pin numbers shown are for DB, DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT823 .................................... 96 rnA 

SN74ABT823 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package ..... ,........................ 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions" section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output Clamp-current ratings are observed. 
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SN54ABT823, SN74ABT823 
9·BIT BUS INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
03695, JANUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil Low-level 'input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

!ltJt:.V Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT823 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-24 

48 

5 

-55 125 

SN74ABT823 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 rnA 

64 rnA 

5 nsN 
-40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT823 SN74ABT823 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee=4.5V, II =-18 rnA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 2.5 

VOH 
Vee = 5V, 10H =-3 rnA 3 3 3 

V 
Vee = 4.5 V, 10H =-24 rnA 2 2 

Vee = 4.5 V, 10H =-32 rnA 2* 2 

Vee = 4.5 V, 10l= 48 rnA 0.55 0.55 
VOL V 

Vee=4.5V, 10l= 64 rnA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1:1 :1:1 :1:1 !!A 
10ZH Vee = 5.5 V, Vo = 2.7V 50 50 50 !!A 
10Zl Vee=5.5V, Vo= 0.5V -50 -50 -50 !!A 
10FF Vee = OV, VI orVo:s: 4.5 V :1:100 :1:100 !!A 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 !!A 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -140 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 !!A 
Icc 

Vee = 5.5 V, 10=0, 
Outputs low 24 30 30 30 rnA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !!A 

!lIce'll 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V pF 

Co Vo = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT823, SN74ABT823 
9·81T BUS INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
03695. JANUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

5000 
From Output ----e--__ -JV\I\r------/ 

Under Test 

CL=50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input 
------';(1.5 V 

-------'. 1'-----___ OV 

Data Input 

'.. .~ ~ , tau 1- th , 

--",,\' ,3V 

__ --'j(1.5 V ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

OV 

r-----""\ - - 3 V 
Inpu~ 1.5V \1.5V--- OV 

tpLH '.. .' ,I 
I I ,~~ tpHL 

I ~ VOH 
Output /1.5V 1.5V 

------. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 

tPLZltPZL 7V 
tpHzltpZH Open 

14--tw~ 
, , 3V 

,npu'3 X,-~_·5_V __ OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.5V 

3V 

I Q. ____ OV 

tPZL-..J ~ I 
I I tp~ ~ 
, \! ___ L:~ 3.5V 

: "\ 1.5V :.} ~L~O-=V VOL 

I tpHZ-.l!.-
tPZH --.! 14- I 

Output V 
Waveform 2 I - - - OH 

l -\ VV'OH-0.3V 
S1 at Open 1.5 V __ '-

(see Note C) ____ - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s: 10 MHz, Zo = 50 a, tr s: 2.5 ns, t, s: 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC_nB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA 10H' 

64-mA '0L> 
• Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These 10-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths or buses carrying parity. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OEf or 0E2) input is high, all ten outputs are in 
the high-impedance state. The 'ABT827 provides 
true data at its outputs. 

To ensure the high-impedance state during power 
up or power down, UE should be tied to VCC 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03696, JANUARY 1991-REVISEO OCTOBER 1992 

SN54ABT827 ••• JT PACKAGE 
SN74ABT827 ••. DB, ow, OR NT PACKAGE 

(TOP VIEW) 

Vcc 
A1 Y1 
A2 Y2 

Y3 
A4 Y4 
AS 19 YS 
A6 7 18 Y6 
A7 8 17 Y7 
AB 9 16 YB 
A9 10 15 Y9 

A10 11 14 Y10 
GND 12 13 ~ 

SN54ABT827 .•• FK PACKAGE 
(TOP VIEW) 

,.... W U u~ I~ U 
~<oz>>-~ 

4 3 2 1 282726 
A3 5 25 Y3 
A4 6 24 Y4 
AS 7 23 YS 
NC 8 22 NC 
A6 9 21 Y6 
A7 10 20 Y7 
AB 11 19 YB 

12 1314 1516 1718 

<,....zzw~>-
en 0 C U/N 0 en 

<C!) 0>-

NC - No internal connection 

The SN74ABT827 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT827 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT827 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infannat/on conce"" productlln the formaUve or 
design phlH of development ChlrlclerllUc dall Ind other 
IpeclflclUonl arl dllign gOIII. Tlxlllnilrumlnll rlHI'Vllth. rlghllo 
chang. or dlac:ontJnu.thIH producll without noUc •• TEXAS .. 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03696, JANUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

"- & 

,..... EN 

., r 
1 'i1 

FUNCTION TABLE 

INPUTS 

0Ef 
L 
L 

H 

X 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

nu 
L 

L 

X 
H 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

OUTPUT 

A Y 

L L 

H H 

X Z 
X Z 

logic diagram (positive logic) 

0Ef -'-----(" 11 

na _1=3c---u 

A1-2--t 
23 

Y1 

To 9 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 
Supply voltage range, Vee .......................................... ~ . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT827 .................................... 96 mA 

SN74ABT827 ............................. , ..... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

!J.V!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03696. JANUARY 1991-REVISEO OCTOBER 1992 

SN54ABT827 SN74ABT827 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

5 5 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT827 SN74ABT827 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5V, 10H =-3mA 3 3 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 V, 10H =-32 mA 2* 2 

Vee = 4.5 V, 10l = 48 mA 0.55 0.55 
VOL 

Vee = 4.5 V, 10l = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :t1 :t1 :t1 

10ZH Vee=5.5V, Vo = 2.7V 50 50 50 

10Zl Vee=5.5V, Vo=0.5V -50 -50 -50 

10FF Vee = OV, VI orVo:s 4.5 V :t100 :t100 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 50 50 

lo§ Vee = 5.5 V, Vo =2.5V -50 -140 -180 -50 -180 -50 -180 

Outputs high 1 250 250 250 

Icc 
Vee = 5.5 V, 10=0, 

Outputs low 24 30 30 30 
VI = Vee or GND 

Outputs disabled 0.5 250 250 250 

Outputs enabled 1.5 1.5 1.5 

!J.lee' 
Vee = 5.5 V, One input at 3.4 V, 

Outputs disabled 50 50 50 
Other inputs at Vee or GND 

Control inputs 1.5 1.5 1.5 

CI VI = 2.5 V or 0.5 V 4 

Co Vo = 2.5 Vor 0.5 V 7 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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pF 

pF 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03696, JANUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT827 SN74ABT827 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 1.1 3 4.4 1.1 1.1 4.8 
A Y ns 

tpHL 1.1 2.9 4.1 1.1 1.1 4.7 

tPZH OE 
1.6 3.7 5.1 1.6 1.6 5.9 

Y ns 
tPZL 2.6 4.6 5.9 2.6 2.6 6.9 

tPHZ 
OE 

2 4.8 6.3 2 2 6.8 
Y ns 

tpLZ 2.5 5.1 6.6 2.5 2.5 6.9 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open tpLH/tpHL. Open 

tpL.ZItPZL. 7V 
5000 

From Output --O-~ __ -'VV'\r--_-/ 

Under Test 

CL.= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Output 
Control 

(low-level 
enabling) 

tpHz/tpZH Open 

3V 

1.5V 
I ~ ____ OV 

tPZL. -.I 14- I 
I I tp~ 14-

Output I V ___ L:~ 3.SV 

wa~~f~~~ ~ : "\ 1.5 V : -f ~~ 0.= V VOL. 

(see Note C) I tPHZ-.I!.-

Input -' ----- 3V 

(seo Noto B) ---"I 1.5 V '\ 1.5 V 0 V 

tpL.H ~ ~I II ~: 
~ II" tpHL. 

I I 
I r---------,~.-1 -- VOH 

Output !1.5V 1.5V 
------'. VOL. 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH ~ 1'4- I 
O~p~ V 

(!~f~F~~ ___ oJ! ~ "- _ ~;;: 0:3 ~ :HV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-176 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ O.65-mm Lead Pitch 

• State-of-the-Art EPIC_IIB no BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These 10-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths or buses carrying parity. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or 0E2) input is high, all ten outputs are in 
the high-impedance state. The 'ABT828 provides 
inverting data at its outputs. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 

through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT828, SN74ABT828 
1 O-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03780. FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT828 ••• JT PACKAGE 
SN74ABT828 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

UET 1 

A1 2 

A2 3 

A3 4 

A4 
A5 

A9 
A10 

GND 

24 

23 

22 

21 

Vcc 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 
Y9 
Y10 
~ 

SN54ABT828 •.• FK PACKAGE 
(TOP VIEW) 

IT- U ~ .... wo UT-(\I <coz>>->-

4 321 282726 
A3 5 25 Y3 
A4 6 24 Y4 
A5 7 23 Y5 
NC 8 22 NC 
A6 9 21 Y6 
A7 10 20 Y7 
A8 11 19 Y8 

12 1314 1516 1718 

<t: .... ZZWT->-en 0 0 01(\1 0 en 
<CC!) 0>-

NC - No internal connection 

The SN74ABT828 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT828 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT828 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerna producta In the formllive or 
dealgn pha.. 01 development Characteriatic dell and other 
apeclllcaUona ar. dllign goal .. Texlllnitrumenll re .. rvaa the right to 
chang. or dlscontlnu. th ... producta without noUc •• TEXAS • 
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SN54ABT828, SN74ABT828 
1 a-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03780, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I'-. & 

I'-. 
EN 

, r 
1 'il 

FUNCTION TABLE 

INPUTS 

0Ef 
L 

L 

H 
X 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

on 
L 
L 
X 
H 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

OUTPUT 

A V 

L H 
H L 
X Z 
X Z 

logic diagram (positive logic) 

0Ef -"----{] 

~-1.:..:3'---{ 

A1 _2_--t I.)-_--+_2_3_ Y1 

To 9 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vcc ___________________ ....................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .............................................. _ ... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT828 ......... _ . . . . . . . . . . . . . . . . . . . . . . . . .. 96 rnA 

SN74ABT828 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03780, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT828 SN74ABT828 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 rnA 

10l Low-level output current 48 64 rnA 

f1t/ll.v Input transition rise or fall rate 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT828 SN74ABT828 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 2.5 

VOH 
Vee = 5V, 10H =-3 rnA 3 3 3 

V 
Vee = 4.5 V, 10H =-24 rnA 2 2 

Vee = 4.5 V, 10H =-32 rnA 2* 2 

VOL 
Vee = 4.5 V, 10l = 48 rnA 0.55 0.55 

V 
Vee = 4.5 V, 10l = 64 rnA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1 :1 :1 !tA 
10ZH Vee = 5.5 V, Vo = 2.7V 50 50 50 !tA 
10Zl Vee = 5.5 V, Vo=0.5V -50 -50 -50 !tA 
10FF Vee = OV, VI orVo:s; 4.5 V :100 :100 !tA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 !tA 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -140 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 !tA 
lee 

Vee = 5.5 V, 10=0, 
Outputs low 24 30 30 30 rnA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !tA 
Outputs enabled 1.5 1.5 1.5 rnA 

f1lee'll 
Vee = 5.5 V, One input at 3.4 V, 

Outputs disabled 50 50 50 !tA Other inputs at Vee or GND 
Control inputs 1.5 1.5 1.5 rnA 

Cj VI = 2.5 V or 0.5 V 4 pF 

Co Vo = 2.5 V or 0.5 V 7 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT828, SN74ABT828 
1 a-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03780, FEBRUARY 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SNS4ABT828 SN74ABT828 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA=2SoC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
Y 

1.1 3 4.4 1.1 1.1 4.8 
A ns 

tpHL 1.1 2.9 4.1 1.1 1.1 4.7 

tPZH 
OE 

1.6 3.7 5.1 1.6 1.6 5.9 
Y ns 

tPZL 2.6 4.6 5.9 2.6 2.6 6.9 

tpHZ 
OE 

2 4.8 6.3 2 2 6.8 
Y ns 

tpLZ 2.5 5.1 6.6 2.5 2.5 6.9 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open tPL.HItPHL . Open 
tpL,Z!tpZL 7V 

sooo 
From Output --e>------<e--A./\,"v------/ 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

tpHz/tpzH Open 

~--- 3V 

1.5V 
I ~ ____ OV 

tpzL --.I j4- I 
I I tp~ ~ 

Output I V ___ L:~ 3.SV 

wa~~f~~~ ~ : , 1.S V :} ~L~ 0.= V VOL 

(see Note C) I tPHZ-.I!.-

Input L 
(see Note B) --'I 1.5 V \1.SV 

OV 

tpLH ~ ~ 
I I 

I 

Output ____ -I11.5 V 

I I 

I~ ~ tpHL 

~
. -VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tpzH ~ 14- I 
O~p~ ~ 

~~~::~ ___ oJl ~ "- _ ~;;: il:J ~ :"v 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at V cc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH, 
64-mAlou 

• Parity Error Flag With Parity 
Generator/Checker 

• Register for Storage of the Parity Error Flag 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

The 'ABT833 8-bit to 9-bit parity transceiver is 
designed for communication between data buses. 
When data is transmitted from the A bus to the B 
bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
corresponding parity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in the B data has occurred. The 
output-enable (OEA and OEB) inputs can be used 
to disable the device so that the buses are 
effectively isolated. The 'ABT833 provides true 
data at its outputs. 

SN54ABT833,SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781 FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT833 .•• JT PACKAGE 
SN74ABT833 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

A3 

A4 
A5 
NC 
A6 
A7 
A8 

OEA 
A1 
A2 

A3 
A4 
A5 
A6 
A7 
A8 

ERR 
em 
GND 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

Vcc 
B1 

B2 

B3 
84 
B5 

B6 
B7 
B8 

PARITY 
OES 
CLK 

SN54ABT833 ••• FK PACKAGE 
(TOP VIEW) 

C\l ,..1L5 u 8,.... C\J 
<t«QZ>cccc 

4 3 2 1 2827 26 
5 25 83 
6 24 84 
7 23 85 
8 22 NC 
9 21 86 
10 20 87 
11 19 88 

12 1314 1516 1718 

NC - No internal connection 

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output is clocked into the register on the rising edge of the clock (ClK) input. 
The error flag register is cleared with a low pulse on the clear (C[R) input. When both OEA and OES are low, 
data is transferred from the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error 
condition that gives the designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT833 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT833 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT833 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLE 

INPUTS OUTPUT AND I/O 

AI Bit 
'OEB oa; em ClK 

l:OF H's l: OF H's 

L H X X 
Odd 

NA 
Even 

H L H t NA 
Odd 
Even 

X X L X X X 
H Not X 

H H 
L 

H 

Not X 
X 

t Odd 

H t Even 

L L X X 
Odd 

NA 
Even 

NA = not applicable, NC = no change, X = don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs. 
* Output states shown assume the El1R" output was previously high. 

A 

NA 

B 

X 

Z 

NA 

§ In this mode, the Em output (when clocked) shows inverted parity of the A bus. 

B 

A 

NA 

NA 

Z 

A 

"'tJ :D logic symbolll 

o 
C 
c: 
o 
-I 
'"'D 
:D 
m 
S 
m 
=E 

ClK 

em 
~ 

'OEB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

13 

11 
" 1 
" 

14 
" 

2 

3 

4 

5 

6 

7 

8 

9 

ClK 
ell 

ClR ERR~ 

OEA 

OEB PARITY 

1 

v~~v 

8 ~ 

'I This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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PARITY 

L 
H 

NA 

NA 

Z 

H 
L 

10 

15 

23 

22 

21 

20 

19 

18 

17 

16 

EFm~ 

NA 

H 
L 

H 

NC 

H 

H 

L 

NA 

PARITY 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

FUNCTION 

A data to B bus and 
generate parity 

B data to A bus and 
check parity 

Check error flag register 

Isolation!i 

A data to B bus and 
generate inverted parity 



SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic diagram (positive logic) 

8 8x!> 
A1-A8----~~~~~------------~ 

'V 1--.--__ --=8+-____ -+-.-_______ B1-B8 

8x<l 
'V 

EN 

EN 

8 

:>C}----...------ PARITY 

'f MUX 

'f 
2k 

9 

>-------1 G1 

10 

ClK --------------------------------------------£> C1 

erR------------------------------------------oR 
,,"-_...I 

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 
TOOEVICE PRE·STATE OUTPUT 

E"FrR FUNCTION 
erR ClK POINT"P" ERlfn-1t 

H t H H H 
H t x L L Sample 
H t L X L 
L X X X H Clear 

t The state of the ERR output before any changes at CI:R, CLK, or point UP", 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03781. FEBRUARY 1991-REVISEO OCTOBER 1992 

error-flag waveforms 

nEB---------------------------------------------------------

81 + PARITY -----it tsu 1 
~ 

-+I 1..- th 

CLK-----tl ~ 1--1 --------tl 
~ 1 ~tsu 
1 ~I 

~----------~:--------~I ~I----------------
1 1"",,- 1 1 

tpHL -+1 1""'- -+1 I~ tpLH 

I I 

H 

L 

H 

L 

Even 

Odd 

H 

L 

H 

L 

H 

L 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT833 .................................... 96 rnA 

SN74ABT833 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output Clamp-current ratings are observed. 
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SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT833 SN74ABT833 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

VOH High-level output voltage I ERR 5.5 5.5 V 

10H High-level output current -24 -32 rnA 

10l Low-level output current I Except ERR 48 64 rnA 

M/t1v Input transition rise or fall rate I Outputs enabled 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vee = 4.5 V, 10H =-3 rnA 2.5 

VOH 
Vee = 5 V, 10H =-3 rnA All outputs 3 

Vee = 4.5 V, 10H =-24 rnA except ERR 2 

Vee = 4.5 V, 10H =-32 rnA 2* 

VOL 
Vee = 4.5 V, 10l = 24 rnA 

Vee = 4.5 V, 10l = 64 rnA 

10H Vee = 4.5 V, VOH = 5.5 V ERR 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND A or 8 ports 

III Vee = OV, VI = GND Aor 8 ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

IOZl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee =OV, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo =5.5V Outputs high 

10' Vee = 5.5 V, Vo = 2.5 V -50 

Vee = 5.5 V, Outputs high 

Icc 10 =0, A or 8 ports Outputs low 

VI = Vee or GND Outputs disabled 

t1lee# 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

Clo Vo = 2.5 V or 0.5 V Aor 8 ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TYpt 

-100 

1 

24 

0.5 

SN54ABT833 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1 :1 

:100 :100 

-50 -50 

50 50 

-50 -50 

:100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

50 50 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT833 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1 

:100 

-50 

50 

-50 

:100 

50 

-50 -180 

250 

30 

250 

50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT833 SN74ABT833 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

CLKhigh 

tw Pulse duration ClKlow 3 3 3 ns 

em low 3 3 3 

tsu Setup time before ClKt 
Aport 

ns em 
th Hold time after ClK t Aport ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT833 SN74ABT833 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) TA = 25°C UNIT 

tplH 
AorB BorA ns 

tpHl 

tpzH 
OE AorB ns 

tPZl 

tpHZ 
OE AorB ns 

tpLZ 

tpLH 
AorOE PARITY ns 

tpHl 

tpLH em 
ERR 

4.4 5.2 
ns 

tpHl ClK 5.7 6.2 
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SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOO 
From Output -__4�f---e---'V\f\r-----/ 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

S1 o Open 

rNO 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input --------x1.S V 

_____ --'.1'--______ OV 

I.. .~ ~ 
1 tau 1- th 1 

__ "",\1 1 3V 

__ --'~1.SV ~ OV Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~1.sV \1.SV 

tpLH I.. ~ 
1 1 

1 I 

I" ~ tpHL 

3V 

OV 

1 

outpu_t ____ ...,,11.s V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL. includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tpu/tpZL 7V 
tpHzltpZH Open 

Elm S1 
tpHL. (see Note E) Open 
tpLH (see Note F) 7V 

14-- tw-.j 

1 1,__-- 3V 

Input 3 X,-'_·S_V __ 0 V 

Output 
Control 

(low-level 
enabling) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

1.SV 

'------I~ - - - - 0 V 

tPZL -.J 14- 1 

1 1 tp~ ~ 

O 1 \ ___ L~I_ 3.SV 
utput 1 1 I 

wa~~f~~~ ~ 1 1.S V 1 ~L~ o~ V VOL 

(see Note C) 1 tPHZ-.l!.-

tpZH -+I 14- I 
Output V 

Waveform 2 I - - - OH 

l -\ VVOH-0.3V 
S1 at Open 1.S V '-

(see Note C) ___ -I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ::s; 10 MHz, Zo = 50 Q, tr ::s; 2.5 ns, tf::S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpHL. is measured at 1.S V. 
F. tpLH is measured at VOL + 0.3 V. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-UB™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA 'OH, 
64-mAloa.) 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT841 10-bit latch is designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The ten latches are transparent D-type latches. 
The device has noninverting data (D) inputs and 
provides true data at its outputs. 

A buffered output-enable (OE) input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive bus lines without 
need for interface or pullup components. 

SN54ABT841, SN74ABT841 
10-BIT BUS INTERFACE 0-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03783, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT841 ••• JT PACKAGE 
SN74ABT841 .•• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

OE 1 24 Vcc 
10 2 23 10 
20 3 22 20 
30 4 21 30 
40 5 20 40 
50 6 19 50 
60 7 18 60 
70 8 17 70 
80 9 16 80 
90 90 

100 100 
GND LE 

SN54ABT841 ••• FK PACKAGE 
(TOP VIEW) 

IW (,) () ~~oz::?S!~ 

4 321 282726 
30 5 25 30 
40 6 24 40 
50 7 23 50 
NC 8 22 NC 
60 9 21 60 
70 10 20 70 
80 11 19 80 

121314 1516 1718 

NC - No internal connection 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT841 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT841 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT841 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informlllon cone.rna producta In tilt formlllv. or 
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SN54ABT841, SN74ABT841 
10·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03783. FEBRUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLE 

logic symbolt 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

90 

100 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

OE 
L 
L 
L 

H 

I'-. 

INPUTS OUTPUT 

LE 0 Q 

H H H 

H L L 
L X 00 
X X Z 

EN 

C1 ., r 
10 t> 'V 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

OE ----------{] 

13 
LE---I 

e----IC1 

10 --------+----110 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

10Q 

>--+----,2=3:..... 1 Q 

~--------v~-------J 

To 9 Other Channels 

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT841, SN74ABT841 
10-BIT BUS INTERFACE 0-TYPE LATCHES 

WITH a-STATE OUTPUTS 
03783. FEBRUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT841 .................................... 96 rnA 

SN74ABT841 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions· section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT841 SN74ABT841 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

llt/llv Input transition rise or fall rate 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: Unused or floating Inputs must be held high or low. 
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SN54ABT841, SN74ABT841 
10-BIT BUS INTERFACE D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
03783, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54ABT841 SN74ABT841 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

VOH 
Vee=5V, 10H =-3mA 3 3 3 

V 
Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee =4.5V, 10L = 48 mA 0.55 0.55 

V 
Vee = 4.5 V, 10L= 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 !LA 
10ZH Vee = 5.5 V, Vo =2.7V 50 50 50 !LA 
10ZL Vee = 5.5 V, Vo=0.5V -50 -50 -50 !LA 
10FF Vee = OV, VI orVo:s 4.5 V ±100 ±100 !LA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 !LA 
lo§ Vee = 5.5 V, Vo =2.5V -50 -140 -180 -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 !LA 
Ice 

Vee =5.5V, 10 = 0, 
Outputs low 24 30 30 30 mA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !LA 
Outputs enabled 1.5 1.5 1.5 mA 

Alee' 
Vee = 5.5 V, One input at 3.4 V, 

Outputs disabled 50 50 50 !LA Other inputs at Vee or GND 
Control inputs 1.5 1.5 1.5 mA 

CI VI = 2.5 Vor 0.5 V pF 

Co Va = 2.5 Vor 0.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'V This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

tw Pulse duration, LE high or low 

tsu Setup time, data before LE~ 

th Hold time, data after LE~ 

2-192 

Vee = 5V, 

TA = 25°C 

MIN 

3.8 

High 2.5 

Low 1.5 

High 1.5 

Low 1 
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MAX 

SN54ABT841 SN74ABT841 
UNIT 

MIN MAX MIN MAX 

3.8 3.8 ns 

2.5 2.5 
ns 

1.5 1.5 

1.5 1.5 
ns 

1 1 



SN54ABT841, SN74ABT841 
10·BIT BUS INTERFACE D·TYPE LATCHES 

WITH a·STATE OUTPUTS 
03783, FEBRUARY 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vcc=5V. 
SN54ABT841 SN74ABT841 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 2.1 4.1 5.5 2.1 6.2 2.1 6.2 
D a ns 

tpHL 2 4 5.4 2 6.1 2 6.1 

tpLH 2.1 4.1 5.8 2.1 6.2 2.1 6.2 
LE a ns 

tpHL 2.8 4.6 6.2 2.8 6.7 2.8 6.7 

tpZH OE 
1 3 4.5 1 5.3 1 5.3 a ns 

tpZL 2.2 4.1 5.6 2.2 6.3 2.2 6.3 

tpHZ 
OE 

2.7 4.7 6.2 2.7 7.1 2.7 7.1 a ns 
tpLZ 2.8 4.6 6.1 2.8 6.5 2.8 6.5 
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SN54ABT841, SN74ABT841 
10·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03783, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

SOOO 
From Output ----e----._-JV\,fIv-----/ 

Under Test 

CL= SOpF 

(see Note A) T SOOO 

tpLH/tpHL Open 

tPLZi'tPZL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

14--tw~ 

1 1~--3V 

Input 3 X,-,_·S_V __ 0 V 

Timing Input 
------'1(1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

_____ --'.1'--______ OV 

1
4 .~ ~ 

1 tau 1- th 1 

__ "",\1 1 3V 

Data Input __ --'~1.SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 

\:<~~S~--- ov 
1 I 

14 ~ tpHL 
tpLH 14 ~ 

1 1 

~
VOH 

1.5V 
VOL 

1 

Outpu_t ____ oJ11.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.5V 
I ~ ____ ov 

tpZL -.I 14- I 
I I tp~ 14-
I v---L:-r-- 3.SV 

: "\ 1.SV : -t ~L~O-=V VOL 

I tPHZ-.I!.-
tPZH ~ 14- I 

Output V 
Waveform 2 I - - - OH 

l -\ VVOH-O.3V 
S1 at Open 1.5 V '--

(see Note C) ___ oJ - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-194 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with, internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC_IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloa..) 

• Package Options Include Plastic 
Sma"-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT843 9-bit latch is designed specifically for 
driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The nine latches are transparent D-type latches. 
The device has noninverting data (D) inputs and 
provides true data at its outputs. 

A buffered output-enable (OE) input can be used 
to place the nine outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. The outputs are also in the high-impedance 
state during power-up and power-down 
conditions. The outputs remain in the 
high-impedance state while the device is 
powered-down. In the high-impedance state, the 
outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without need for interface or pullup 
components. 

SN54ABT843, SN74ABT843 
9·BIT BUS INTERFACE D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT843 .•• JT PACKAGE 
SN74ABT843 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

3D 
40 
50 
NC 
60 
70 
80 

OE 
10 
20 
3D 
40 
50 
60 
70 
80 
90 

[1 U 24 ~ 
2 23 

3 22 

4 21 

5 20 
[ 6 19 

7 18 

8 17 

9 16 

10 15 

em 
GNO 

11 

12 

14 

13 

Vcc 
10 
20 
30 
40 
50 
60 
70 
80 
90 
Pm:: 
LE 

SN54ABT843 ••. FK PACKAGE 
(TOP VIEW) 

Iw U () 
~~oz>"'~2 

4 3 2 1 282726 
5 25 30 

24 40 
23 50 
22 NC 
21 60 
20 70 

6 

7 

8 

9 

10 

11 . 19 
12 1314 1516 1718 

010: 0 U W IW 0 O>-Jzz-JO:o> 
UC!l a.. 

80 

NC - No internal connection 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, "DE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

EPIC·IIB Is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlormatfon eone.11II produellin th.'ormlllv. or 
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.ptelne.don. er. dllign gO.IL T.xu Inttrumenlt nttrv .. the nght to 
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SN54ABT843, SN74ABT843 
9·BIT BUS INTERFACE D· TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03784, FEBRUARY 1991-REVISEO OCTOBER 1992 

description (continued) 

The SN74ABT843 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area, 

The SN54ABT843 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT843 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

PRE C[R" 'OE LE D 

L X L X X 
H L L X X 
H H L H L 

H H L H H 
H H L L X 
X X H X X 

logic symbolt 

'OE 
1 r--, 

EN 

PRE 
14 r--, 

S2 

C[R" 
11 r--, R 
13 

LE C1 

2 
, r 

1D 1D 2V' 
3 

2D 
4 

3D 
5 

4D 
6 

5D 
7 

6D 
8 

7D 
9 

8D 
10 

9D 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DB, DW, JT, and NT packages. 
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SN54ABT843, SN74ABT843 
9·BIT BUS INTERFACE D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03784, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic diagram (positive logic) 

OJ: --------L) 

PR£ _1_4 ___ --('"'1 

LE 
52 

e---+--iC1 

1 D ----------1f--+--~-i 1 D 
2 

e---+-+--i R 

23 
>--i---1Q 

~--------~v~---------J 

To 8 Other Channels 
Pin numbers shown are for DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT843 .................................... 96 rnA 

. SN74ABT843 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions" section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT843, SN74ABT843 
9·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03784, FEBRUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

tJ.VtJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT843 SN74ABT843 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 rnA 

48 64 rnA 

5 5 nsN 

-55 125 -40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25·C SN54ABT843 SN74ABT843 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, IOH =-3 rnA 2.5 2.5 2.5 

Vee = 5 V, IOH =-3 rnA 3 3 3 
VOH V 

Vee = 4.5 V, IOH =-24 rnA 2 2 

Vee = 4.5 V, 10H =-32 rnA 2* 2 

VOL 
Vee = 4.5 V, IOl= 48 rnA 0.55 0.55 

V 
Vee = 4.5 V, IOl= 64 rnA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1:1 :1:1 :1:1 !lA 
IOZH Vee = 5.5 V, Vo=2.7V 50 50 50 !lA 
IOZl Vee = 5.5 V, Vo = 0.5 V -50 -50 -50 !lA 
IOFF Vee = OV, VI orVo:s; 4.5 V :1:100 :1:100 !lA 
leEx Vee = 5.5 V, Vo = 5.5V Outputs high 50 50 50 !lA 
lo§ Vcc= 5.5 V, Vo=2.5V -50 -140 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 !lA 
Icc 

Vec= 5.5 V, 10 =0, 
Outputs low 24 30 30 30 rnA 

VI = Vee or GND 
Outputs disabled 0.5 250 250 250 !lA 

tJ.lee'll 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI = 2.5 Vor 0.5 V 4 pF 

Co Vo = 2.5 V or 0.5 V 7 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'J This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT843, SN74ABT843 
9-BIT BUS INTERFACE 0-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03784, FEBRUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee =5V, 
SN54ABT843 SN74ABT843 

TA= 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

CCR"low 5.5 5.5 5.5 

tw Pulse duration PRE low 4.5 4.5 4.5 ns 

LE high 3.3 3.3 3.4 

Setup time, data before LE~ 
High 2.5 2.5 2.5 

tsu Low 
ns 

3 3 3 

th Hold time, data after LE ~ 0.5 0.5 0.5 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vee=5V, 
SN54ABT843 SN74ABT843 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH a 1.6 3.6 5.2 1.6 1.6 6 
D ns 

tpHL 2.2 5 6.3 2.2 2.2 7.2 

tpLH 
LE a 2 4.1 5.6 2 2 6.5 

ns 
tpHL 2.8 4.8 6.3 2.8 2.8 6.9 

tpLH PRE a 2.2 4.7 6.2 2.2 2.2 7.4 
ns 

tpHL 3 5.2 6.5 3 3 7.2 

tpLH 
CCR" a 2.5 5 6.3 2.5 2.5 7.1 

ns 
tpHL 3.1 5.5 6.8 3.1 3.1 8 

tPZH OE a 1 2.7 4.2 1 1 5.2 
ns 

tPZL 2 4.2 5.5 2 2 6.5 

tpHZ OE a 2.9 4.9 6.2 2.9 2.9 6.8 
ns 

tpLZ 2.2 5 6.3 2.2 2.2 5.7 
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SN54ABT843, SN74ABT843 
9-BIT BUS INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
03784, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output ---e-~'--"V\i'V--_-J 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

TEST S1 
tpLWtpHL Open 

tPa..z/tPZL 7V 
tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw-.j 

I 1~--3V 

3V 
TIming Input -------;(1.S V 

_____ --J. I~------ OV 

Input 3 X"",:_·S_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I~ .~ ~ 
1 tau I th 1 

__ ...,.1 1 3V 

Data Input 
=:J(1.5V ~ OV Output 

Control 
(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~1'SV 
3V 

\1.S~--- OV 

1 I 

~ ~ tpHL 
tpLH 14 ~ 

I 1 

~
VOH 

1.SV 
VOL 

1 

Outpu_t ____ ,..,t1.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1.SV 
I ~ ____ ov 

tpZL --.I 14- I 
I I tp~ 14-I V ___ L:~ 3.SV 

: "\ 1.SV :.[ ~L~O-=V VOL 

I tpHz-.i \.-
tPZH -.J 14- I 

Output V 
Waveform 2 t ~ -- OH VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ___ ...I - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-200 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = SO C, tr :S 2.S ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at V cc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloU 

• Parity Error Flag With Parity 
Generator/Checker 

• Latch for Storage of the Parity Error Flag 
• Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT853 8-bit to 9-bit parity transceiver is 
designed for communication between data buses. 
When data is transmitted from the A bus to the B 
bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
corresponding parity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in the B data has occurred. The 
output-enable (OEA and OEB) inputs can be used 
to disable the device so that the buses are 
effectively isolated. The 'ABT853 provides true 
data at its outputs. 

SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT853 ••• JT PACKAGE 
SN74ABT853 ••. DB, OW, OR NT PACKAGE 

(TOP VIEW) 

OEA 
A1 

A2 
A3 
A4 
A5 

A6 
A7 

A8 
ERR 
em 
GND 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

Vcc 
81 
82 
83 
84 
85 
86 
87 
88 
PARITY 
UEB 
[E 

SN54ABT853 ••. FK PACKAGE 
(TOP VIEW) 

C\I ..... IUS (,) 8 ..... (\J ««QZ>coco 

4 3 2 1 2827 26 
A3 5 25 83 
A4 6 
A5 
NC 

A6 

7 

8 

9 

10 

24 84 
23 85 
22 NC 

21 86 
20 87 A7 

A8 11 19 88 
12 1314 1516 1718 

NC - No internal connection 

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the 
latch-enable ([E) and clear (C[R) control inputs. When both OEA and OEB are low, data is transferred from 
the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT853 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT853 is characterized for operation overthefull military temperature range of-55°e to 125°e. The 
SN74ABT853 is characterized for operation from -40oe to 85°e. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLE 

INPUTS OUTPUTS AND I/Os 

AI Bit 
OEB ~ C1:R LE 

l:OFH l:OFH 

L H X X 
Odd 

NA Even 

H L X L NA 
Odd 
Even 

H L H H NA X 

X X L H X X 

H H X 

L H X 
H H X 

X L LOdd 

X L H Even 

L L X X 
Odd 

NA 
Even 

NA = not applicable, NC = no change, X = don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs. 
* Output states shown assume the ERR output was previously high. 

A 

NA 

B 

X 

X 

Z 

NA 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 

logic symbolll 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

13 

11 

1 

14 

2 

3 

4 

5 

6 

7 

8 

9 

" 
" 
" 
r-. 

LE 
cI> 

CLR ERR~ 

OEA 

OEB PARITY 

1 1 

~~~~ 

8 8 

B 

A 

NA 

NA 
NA 

Z 

A 

, This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB; DW, JT, and NT packages. 
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PARITY 

L 
H 

NA 

NA 
NA 

Z 

H 
L 

10 

15 

23 

22 

21 

20 

19 

18 

17 

16 

ERR; 

NA 

H 
L 

NC 

H 
NC 

H 

H 

L 

NA 

PARITY 

B1 

B2 

63 

64 

B5 

66 

B7 

B8 

FUNCTION 

A data to B bus and 
generate parity 

B data to A bus and 
check parity 

Store error flag 
Clear error flag register 

Isolation!i 
(parity check) 

A data to B bus and 
generate inverted parity 



SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

8 ax!> 
A1-A8~~--~-----'--------------~ 

'V 1-..... ______ .....:8=+-____ --<l~------- B1-B8 

EN 

8 
8x<l 

e------of'V 

EN 

8 PARITY 

8 

l 
MUX 

l 
9 2k 

"P" 

G1 

CE Emf 

em 

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 

OUTPUT TO DEVICE PRE·STATE 
ERR" FUNCTION 

em CE POINT"P" Emfn-1t 

L L 
L 

H 
X 

L 

H 
Pass 

L X L 

H L X L L Sample 

H H H 

L H X X H Clear 

L L 
H H X Store 

H H 
t The state of the ERR output before any changes at ern, [E, or point "P", 
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SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991-REVISED OCTOBER 1992 

error-flag waveforms 

UEB -----------------------------------------------------------

81 + PARITY 

I ~ 
EmIlLJllLJll~l------~~~: ---------------------I I I 

14-- Pass ~I" Store ~ 
I I I 

Sample--. 

Clear 

H 

L 

H 

L 

Even 

Odd 

H 

L 

H 

L 

H 

L 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .,........................................................ -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT853 .................................... 96 rnA 

SN74ABT853 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABTB53 SN74ABTB53 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4,5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vec 0 Vec V 

VOH High-level output voltage I ERR 5.5 5.5 V 

IOH High-level output current -24 -32 mA 

10l LOW-level output current I Except ERR 48 64 mA 

t:.t/IN Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT853 SN74ABTB53 
PARAMETER TEST CONDITIONS 

TVpt MIN MAX MIN MAX MIN MAX 

VIK Vce = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 

Vce = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

Vee = 5V, 10H =-3 mA All outputs 3 3 3 
VOH 

except ERR' Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

Vee = 4.5 V, IOl= 24 mA 0.55 0.55 
VOL 

Vee = 4.5 V, 10l= 64mA 0.55* 0.55 

10H Vee = 4.5 V, VOH=5.5V ERR 

Vee';' 5.5 V, Control inputs ±1 ±1 ±1 
II 

VI = Vee or GND AorB ports ±100 ±100 ±100 

III Vee = OV, VI = GND Aor B ports -50 -50 -50 

10ZH§ Vee = 5.5 V, Vo=2.7V 50 50 50 

10Zl§ Vee = 5.5 V, Vo=0.5V -50 -50 -50 

10FF Vce=OV, VI orVo s 4.5 V ±100 ±100 

leEX Vee=5.5V, Vo =5.5V Outputs high 50 50 50 

10' Vee =5.5V, Vo =2.5V -50 -100 -180 -50 -180 -50 -180 

Vee = 5.5 V, Outputs high 1 250 250 250 

lee 10 =0, Aor B ports Outputs low 24 30 30 30 

VI = Vee or GND Outputs disabled 0.5 250 250 250 

Alee# 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 
50 50 50 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 VorO.5 V AorB ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. . 
, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the.increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

I!A 

I!A 

I!A 
I!A 
I!A 
I!A 
I!A 
mA 

I!A 
mA 

I!A 

I!A 

pF 

pF 
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SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOO 
From Output --e----j._-'V\J'\r----J 

Under Test 

CL=SOpF 

(see Note A) T SOOO 

S1 o Open 

rNO 

LOAD CIRCUIT FOR OUTPUTS 

TEST 
tpLWtPHL 
tPL.ZItPZL 
tpHz/tpZH 

tpHL (see Note E) 
tpLH (see Note F) 

S1 
Open 
7V 

Open 

S1 
Open 
7V 

i4-- tw-.j 

1 1 ~--3V 
Timing Input -------X1.S V _______ .1'--______ OV 

3V 

Inpu' 3 X,-1'_S_V __ 0 V 

1
4 .~ ~ 

1 t.u 1- th 1 
VOLTAGE WAVEFORMS 

PULSE DURATION __ ",,\1 1 3V 

Datalnput =--X1•SV ~ OV 

Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \1.SV 

- 3V 

OV 

tPLH I.. aJ 
1 1 

1 

1 1 

14 ~. tpHL 

outpu_t ____ J11.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 
1 ~ ____ ov 

tpZL --.I /4- 1 

1 1 tp~ 14-
1 , ___ Lrv::I- 3.SV 

Output 1 1 I 

wa~~f:~~ ~ 1
1

•
S 

V 1 ~L~ 0.= V VOL 

(see Note C) 1 tpHZ-.i!.-

tpZH -+I 14- I V Output 
Waveform 2 l \Va v;= 0,"3 V OH 
S1 at Open 1.S V '--

(see Note C) ___ ...I - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpHL is measured at 1.5 V. 
F. tpLH is measured at VOL + 0.3 V. 

FigU(8 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT861 is a 1 O-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAS and OEBA) inputs. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03788, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT861 ••. JT PACKAGE 
SN74ABT861 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

O"ESA 1 Vcc 
B1 

A2. 3 B2 
A3 4 B3 
A4 5 B4 
A5 6 B5 
A6 7 B6 
A7 8 B7 
A8 9 B8 
A9 10 B9 

A10 11 B10 
GND 12 OEAS 

SN54ABT861 •.. FK PACKAGE 
(TOP VIEW) 

CD () I~ .... wC,) .... C\J 
~~OZ::VCDCD 

4 3 2 1 2827 26 
A3 5 25 83 
A4 6 24 84 
A5 7 23 B5 
NC 8 22 NC 
A6 9 21 B6 
A7 10 20 B7 
A8 11 19 88 

12 1314 15 16~,!..!; 

moO C,) 1[1) 0 m 
~""ZZL5""CD 
~CJ CD 

0 

NC - No internal connection 

The SN74ABT861 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT861 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT861 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

0E!lJ OEBA 
OPERATION 

L H A data to B bus 

H L B data to A bus 

H H Isolation 

L L 
Latch Aand B 

(A=B) 

EPIC-lIB Is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informatfon conc.rna productt In tilt formatlvt or 
dlllg" phi" 01 dtvelopment. Chartcttriatlc d.ta .nd othtr 
IptclnclUonl arl d.llgn goal .. T.xulnllrumtnta rt .. rvtt tht right to 
changt or dltcontlnut thl .. producta without noUct. TEXAS .. 

INSfRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03788, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

1 

13 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

'" EN1 

'" EN2 .., 
... 
~ 

'V1 1 

1 
.... .. 
~ r 

.. 

~ r 

.. 

.. 

~~-----n 

j"" 
23 ... 

LJ 2'V 

B1 

22 

21 
B2 A1 2 __ --2~3;... B1 

~ B3 
20 

B4 
19 

B5 
18 ... _ .. 

~ B6 
17 

B7 
16 

B8 
15 .... B9 

To 9 Other Channels 

14 
A10 .. B10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT861 .................................... 96 rnA 

SN74ABT861 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

V,H High-level input voltage 

V,l Low-level input voltage 

V, Input voltage 

IOH High-level output current 

10l Low-level output current 

llVt:.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT861, SN74ABT861 
10·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
03788, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT861 SN74ABT861 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

5 5 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, IOH =-3 mA 2.5 

VOH 
Vee =5V, IOH =-3 mA 3 

Vee = 4.5 V, IOH =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee = 4.5 V, IOl= 48 mA 

Vee = 4.5 V, IOl= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or 8 ports 

IOZH§ Vee = 5.5 V, Vo = 2.7V 

IOZl§ Vee = 5.5 V, Vo=0.5V 

IOFF Vee = OV, V,orVo ~ 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Va =2.5V -50 

Vee = 5.5 V, Outputs high 

Icc 10=0, Aor 8 ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, Outputs enabled 

lllee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

C, V, = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V Aor 8 ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8 , this parameter does not apply. 
§ The parameters IOZH and 10Zl include the input leakage current. 

TA = 25°C SN54ABT861 

TYpt MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-100 -180 -50 -180 

1 250 250 

24 30 30 

0.5 250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

4 

7 

'I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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SN74ABT861 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

±1 

±100 
I1A 

50 I1A 
-50 I1A 

±100 I1A 
50 I1A 

-50 -180 mA 

250 I1A 
30 mA 

250 I1A 
1.5 

0.05 mA 

1.5 

pF 

pF 
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SN54ABT861, SN74ABT861 
1 a-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03788, FEBRUARY 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vcc=5V, 
SN54ABT861 SN74ABT861 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

1.1 3.4 4.9 1.1 1.1 5.2 
ns 

tpHL 1 3.2 4.4 1 1 4.9 

tPZH 
~orOEB7\ BorA 

1.2 3.5 5 1.2 1.2 5.9 
ns 

tPZL 2.4 4.6 6 2.4 2.4 6.9 

tpHZ 
~orOEB7\ BorA 

3.1 5.3 6.5 3.1 3.1 7.5 
ns 

tpLZ 3.7 5.3 6.6 3.7 3.7 7.1 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
TEST S1 

SOOL! 
From Output -_.-----4I)--"Vv"v------J 

Under Test 

o Open tpu¥tpHL Open 

tPLZltpzL 7V 

tpHz/tPZH Open 
CL= 50 pF 

(see Note A) I SOOL! 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

~---3V 

1.SV 
I ~ ____ OV 

tpzL -.I 14- I 
I I tp~ 14-

Output I V---L:-r-- 3.SV 

wa~~f~~~ ~ : , 1.5 V : f ~L~ 0.= V VOL 

(see Note C) I tpHZ-.i \.-

Input -' 
(see Note B) ---11 1.5 V \~S~--- ov 

tpLH ~ ~ I I 

~ ~ tpHL 
I 

output _____ oJ11.S V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tpZH ~ 1<1- I 
Output V 

Waveform 2 ! "\ V - - OH 

(s~~ ~~~~~ ___ oJ ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 L!, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-liB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

The 'ABT862 is a 1 O-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAS and OEBA) inputs. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT862, SN74ABT862 
10-81T BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

SN54ABT862 ••• JT PACKAGE 
SN74ABT862 •.• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

A3 

A4 
A5 
NC 
A6 
A7 

A8 

OEBA 1 U 24 Vcc 
A1 2 23 81 

A2. 3 22 82 

A3 4 21 83 

A4 5 20 84 

A5 6 19 85 

A6 7 18 86 

A7 8 17 87 

A8 9 16 88 

A9 10 15 89 
A10 11 14 810 

GND 12 13 OEAS 

SN54ABT862 ••• FK PACKAGE 
(TOP VIEW) 

CC t) 1« ,...wU ..... C\j 

~<OZ~CCCC 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

12 1314 1516 1718 

0') 0 Cl U ICC 0 0') «,...zz« ..... CC 
<~ UJCC 

o 
NC - No internal connection 

83 

84 
85 
NC 
86 

87 
88 

The SN74ABT862 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT862 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT862 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

0EJrn" OEm( 
OPERATION 

L H A data to B bus 

H L g data to A bus 

H H Isolation 

L L 
Latch Aand B 

(A= B) 

EPlc·nB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnlllon conctml produm In the formatlv. or =" phaH 01 deVllopmlllt. Chlracltr1l11c cilia Ind other 
IlceUonI II't dellgn goel .. T.xalnllrumll'lll reserv.1 thl rtght to 

ngl or dllContInue til ... procIueII without notice. 
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SN54ABT862, SN74ABT862 
1 a-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

logic symbolt 

1 "- EN1 
13 

'" EN2 

A1 
2 

, 
/' 'il 1 1 

r 

L 1 2'il 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Al0 

3 

4 

5 

6 

7 

8 

9 

10 

11 

/' 

... /' .. ... 
/' 

.. 

... .. /' .. 

... /' .. 
/' 

logic diagram (positive logic) 

~----------~ 

23 

U 
81 

22 
82 A1 2 
83 

23 81 21 r-.. .. 
20 .. 84 
19 

18 
85 

86 

87 
17 

" ... .. 
88 

16 
" 15 

89 
To 9 Other Channels 

14 .. 810 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DB, DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT862 .,' .................................. 96 rnA 

SN74ABT862 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT862, SN74ABT862 
10-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

SN54ABT862 SN74ABT862 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 --32 rnA 

48 64 rnA 

5 5 nsN 
-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

VIK Vee = 4.5V. 11=-18mA 

Vee = 4.5V. 10H =-3 rnA 2.5 

Vee =5 V. 10H =-3mA 3 
VOH 

Vee = 4.5V. 10H =-24 rnA 2 

Vee=4.5V. 10H =-32mA 2* 

VOL 
Vee =4.5 V. 10L=48 rnA 

Vee = 4.5V. 10L= 64 rnA 

II 
Vee =5.5 V. Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee =5.5 V. Vo = 2.7V 

10ZL§ Vee = 5.5 V. Vo=0.5V 

10FF Vee=OV. VI or Vo :s 4.5 V 

leEX Vee =5.5 V. Vo=5.SV Outputs high 

10' Vee=5.5V. Vo=2.SV -50 

Vee = 5.5V. Outputs high 

Icc 10 =0. A or B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee=5.5V. Outputs enabled 

!J.lee/# 
One input at 3.4 V. Data inputs 

Outputs disabled 
Other inputs at 
Vee or GND Control inputs 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.S VorO.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883. Class B. this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

TA=25°C SN54ABT862 

TYpt MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1:1 :1:1 

:1:100 :1:100 

50 50 

-50 -50 

:1:100 

50 50 

-100 -180 -50 -180 

1 250 2S0 

24 30 30 

O.S 250 250 

1.S 1.S 

O.OS O.OS 

1.5 1.5 

4 

7 

, Not more than one output should be tested at a time. and the duration of the test should not exceed one second. 

SN74ABT862 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

:1:100 

50 

-50 

:1:100 

50 

-50 -180 

250 

30 

250 

1.S 

0.05 

1.5 

1# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 

V 

IlA 

IlA 
IlA 
IlA 
IlA 
rnA 

IlA 
rnA 

IlA 

rnA 

pF 

pF 
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SN54ABT862, SN74ABT862 
1 a-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 500n 
From Output - ___ -~.---"'V'v"lr----/ 

o Open tPLHltPHL Open 

tPLZ!'tPZL 7V 
Under Test 

CL= 50 pF 

(see Note A) I 500n 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

tpHz/tpzH Open 

,..---- 3V 

1.5V 
1 a. ____ OV 

tPZL ---.I 14- 1 

1 1 tp~ 14-1 { ___ L:~ 3.5V 
Input L 

(see Note B) ---'I 1.5 V \~5~--- OV 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

: ,1.5V :.f ~L~O-=VVOL 
1 tPHZ-.I!.-tpLH I.. .1 

I 1 

1 

output _____ ..J11.5 V 

1 I 

I.. ~ tpHL 

~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tpZH --.I 14- I " Output y, 

(!~~~F~~ ___ ..Jt ':"-_ ~;:~3~:: 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of.the-Art EPIC-lIB TOO BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT863 is a 9-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAS and OEBA) inputs. 

The outputs are in the high-impedance state 
during power-up and power-down conditions. The 
outputs remain in the high-impedance state while 
the device is powered-down. 

SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03789. FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT863 ••• JT PACKAGE 
SN74ABT863 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

OEBAT Vcc 
81 
82 

A3 4 21 83 
A4 5 20 84 
A5 6 19 85 
A6 7 18 86 
A7 8 17 87 
A8 9 16 88 
A9 10 15 89 

0EB'A2: 11 14 0EAB2 
GND 12 13 OEABT 

SN54ABT863 ••• FK PACKAGE 
(TOP VIEW) 

III () 1< .... W() ..... C\I 
~<OZ~1ll1ll 

4 321 2827 26 
A3 5 25 83 
A4 6 24 84 
A5 7 23 85 
NC 8 22 NC 
A6 9 21 86 
A7 10 20 87 
A8 11 19 88 

121314 1516 1718 

mlC\j CI UI ..... IC\I m <<t:ZZIllIll Ill 
ffi~ U)U) 
o 00 

NC - No internal connection 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT863 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT863 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT863 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlormlllon concel1ll producta In the formllfv. or 
dllign phi.. 01 d.velopm.nt. Chlr.clerllllc dill .nd other 
.peclftceUon.1nI dI.lgn gOtI .. T.XI.lnltrumenll rllII'Vll the rlghllo 
chang. or dllContinul th ... produCII without noUc •• TEXAS .. 
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SN54ABT863, SN74ABT863 
9·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
03789, FEBRUARY 1991-REVISEO OCTOBER 1992 

0EJrnl 
L 

L 

L 

H 

X 

H 

H 

X 

X 

FUNCTION TABLE 

INPUTS 

~ 0EBn OEBM 
OPERATION 

L L L . Latch A and B 

L H X 
Ato B 

L X H 

X L L 
BtoA 

H L L 

X H X 

X X H 
Isolation 

H X H 

H H X 

logic symbolt logic diagram (positive logic) 

OEIDIT 
1 

'" & 0EBn ---------(] 

11 

'" 
EN1 OEBM ~11~ ______ n 

"OE'BM 

'OElrnl 
13 

'" & 

~ 
14 

'" 
2 

, 
A1 

~ 
'\71 

3 
A2 .... .. 

4 
A3 

5 
A4 

6 
AS 

7 
A6 

8 
A7 

9 
A8 

10 
A9 

EN2 

r 
1 

U 1 2'\7 
.... .. 
~ 

.... 

~ 

.... 

.... .. 
~ 

.... 

~ 

23 

22 

21 

20 

19 

18 

17 

16 

15 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

0EJrnl 

~ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03789, FEBRUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT863 .................................... 96 rnA 

SN74ABT863 ................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT863 SN74ABT863 
UNIT 

MIN MAX MIN MAX 

vcc Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level Input voltage 0.8 0.8 V 

VI Input voltage 0 Vcc 0 Vcc V 

IOH High-level output current -24 -32 rnA 

IOL LOW-level output current 48 64 rnA 

llt/llv Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: Unused or floatmg pms (Input or I/O) must be held high or low. 
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SN54ABT863, SN74ABT863 
9·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
03789. FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA= 25°C 

MIN 

VIK Vec =4.5V, 11=-18mA 

Vee =4.5V, 10H =-3 mA 2.5 

Vee=5V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vec =4.5V, 10l= 48 mA 

Vee = 4.5 V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vec = 5.5 V, Vo=0.5V 

10FF Vee =OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee=5.5 V, Vo = 2.5 V -50 

Vee = 5.5 V. Outputs high 

Icc 10 =0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee=5.5 V, Outputs enabled 

Alee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 VorO.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

TYpt 

-100 

1 

24 

0.5 

4 

7 

SN54ABT863 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

'II Not more than one output should be tested at a time. and the duration of the test should not exceed one second. 

SN74ABT863 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

I!A 

I!A 
I!A 
I!A 
I!A 
mA 

I!A 
mA 

I!A 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
Vcc=5V, 

SN54ABT863 SN74ABT863 
PARAMETER 

(INPUT) (OUTPUT) TA= 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tplH 
AorB BorA 

1.3 3.3 4.9 1.3 1.3 5.3 
ns 

tpHl 1.2 3.2 4.4 1.2 1.2 5.2 

tpZH OEAS or O'ESA 
1.3 3.7 5 1.3 1.3 6.5 

BorA ns 
tPZL 2.2 4.6 6 2.2 2.2 7.3 

tpHZ 
O'EA[J or 'OE'BA 

3 5 6.5 3 3 7.1 
BorA ns 

tpLZ 2.5 4.8 6.6 2.5 2.5 6.8 

TU.AS. 
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SN54ABT863, SN74ABT863 
9·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
03789, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

SOOr.! 
From Output --a~-_-JV\I\r--_---.J 

Under Test 

S1 

o 7V 

o Open 
TEST S1 

tPLHltPHL Open 
tpultpZL 7V 
tpHz/tpzH Open 

CL= SO pF SOOr.! 
(see Note A) I 

Output 
Control 

(low-level 
enabling) 

---- 3V 

1.SV 
I a. ____ OV 

tpZL -.I i4- I 

LOAD CIRCUIT FOR OUTPUTS 

I I tp~ 14-
I \ ___ L~I_ 3.SV 

Output I I I 
wa~~f~~~ ~ I 1.S V I ~~ 0.= V VOL 

Input L 
(see Note B) ---11 1.S V 

3V 

\~S~--- OV 

tpLH I.. ~ 1 I (see Note C) I tpHZ-.l!.-
I 1 

1 

output _____ -Il1.S V 

14 ~ tpHL 

~
---VOH 

1.SV 

tPZH -.j 14- I 
Output I - - - VOH 

Waveform 2 l -\ V, V 

{s~~ ~o~~~~ ___ ...J ~ ~ __ ~OH - 0.3 ... 0 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :so 10 MHz, Zo = 50 r.!, tr :so 2.5 ns, tf:SO 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs ~re measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Two 8-Bit Back-to-Back Registers Store 
Data Flowing In Both Directions 

• Noninvertlng Outputs 
• Typical VOlP (Output Ground Bounce) < 1 V 

atVcc = 5 V, TA = 25°C 
• Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT2952 consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CEAS or CEBA) 
input is low. Taking the output-enable (OEAB or 
OEBA) input low accesses the data on either port. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
03664. NOVEMBER 1990-REVISED OCTOBER 1992 

SN54ABT2952 ••• JT PACKAGE 
SN74ABT2952 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

8S[ 1 ~ 24 Vcc 
87i 2 23 AS 
86 3 22 A7 
85 4 21 A6 
84 5 20 A5 
83 6 19 A4 
82 7 18 A3 
81 8 17 A2 

UEAS 9 16 A1 
CLKA8 10 15 OEBA 
"CEAS 11 14 CLK8A 

GND 12 13 CEBA 

SN54ABT2952 ••• FK PACKAGE 
{TOP VIEW) 

85 
84 
83 
NC 
82 
81 

OEAS 

co"c:o{) 8c:o" alCCalZ><C<C 

4 3 2 1 282726 
5 25 A6 
6 

7 

8 

9 

10 

24 A5 
23 A4 
22 NC 
21 A3 
20 A2 

11 19 A1 
12 1314 1516 1718 

NC - No internal connection 

The SN74ABT2952 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2952 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informlllon eonc.1'III producta In IhIlormatlv. or 
dllign phlll 01 dev.lopment. ChirlCllll'llllc deta and othir 
lpeclflcillonl.,. dellgn gotl .. TIXIIlnllruml/1ll ,.lIrvtlthl right to 
ching. or dleeontlnu. th ... producll without nollc •• TEXAS ." 
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SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03664, NOVEMBER 199~EVISEO OCTOBER 1992 

logic symbol§ 

FUNCTION TABLEt 

INPUTS OUTPUT 

CEAS ClKAB OEAS A B 

H X L X Bo* 
X L l X Bo* 
L t L L L 

L t L H H 

X X H X Z 

t A-to-B data flow is shown; B-to-A data flow is 
similar but uses CEBA, CLKBA, and UEBA. 

* Level of B before the indicated steady-state Input 
conditions were established. 

~ 

~ 

15 
" EN3 

13 
" G1 

14 
ClKBA 1 C5 

OEAS 
CEAS 

9 r.... EN4 
11 

" G2 
10 

ClKAB 2C6 

A1 
16 

., r 

~ 
·'V3 1 50 

W 60 1 4'V 
17 

A2 
18 

A3 
19 

A4 ...... 
~ 

20 
A5 ...... 

r 

21 
A6 ...... 

~ ... 
22 

A7 
23 

A8 ...... 
~ ... ....... 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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logic diagram (positive logic) 

11 
~------------~ 

10 
CLKAB--------------------~ 

9 
0EJSlJ---0 

~~1~3--------~n 

14 
CLKBA--------------------~ 

16 

SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
D3664. NOVEMBER 199G-REVISED OCTOBER 1992 

C1 

A1 ---e--< 1 D 1--+---I-______ ---! __ ~--e___8.:...- B1 

~--------~vr--------~ 

To 7 Other Channels 
Pin numbers shown are for DB, DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2952 ................................... 96 rnA 

SN74ABT2952 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

OW package ............................. " 1 W 
NT package ............................. 1 .3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are obseNed. 

TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-223 

;r: 
w 
:> w 
a: 
a. 
I­
o 
:l 
C 
o 
a: 
a. 



-c 
:c o 
c 
c: 
o 
-4 
-C 
:IJ 
m 
< -m 
=E 

SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03664, NOVEMBER 199~EVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

f:.Vf:.v Input transition rise or fall rate .1 Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 110) must be held high or low. 

SN54ABT2952 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-24 

48 

10 

-55 125 

SN74ABT2952 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 mA 

64 mA 

10 nsN 
-40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

VOH 
Vee = 5V, 10H =-3 mA 3 

Vee =4.5V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee = 4.5 V, IOL=48 mA 

Vee = 4.5 V, 10L= 64 mA 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo =2.7V 

10ZL§ Vee = 5.5 V, Vo =0.5V 

10FF Vee =OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 1 

lee 10 =0, Aor B ports Outputs low 24 

VI = Vee or GND Outputs disabled 0.5 

f:.lee" 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 3.5 

Clo Vo = 2.5 VorO.5 V Aor B ports 7.5 

,t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT2952 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

;1;1 ;1;1 

;1;100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

35 35 

250 250 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2952 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

;1;1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

35 

250 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. ' 
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V 

V 

V 

I!A 

I!A 
I!A 
I!A 
I!A 
mA 

I!A 
mA 

I!A 

mA 

pF 

pF 



SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03664, NOVEMBER 199O-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

vee = 5V, 
SN54ABT2952 SN74ABT2952 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

ClK high 3 3 3 
tw Pulse duration ns 

ClKlow 3.5 3.5 3.5 

High 4 4 4 
AorB 

Setup time before ClKt 
low 3 3 3 

tsu ns 

CE 
High 3.5 3.5 3.5 

low 2.5 2.5 2.5 

Hold time after ClKt 
AorB 0 0 0 

th 
CE 

ns 
0 0 0 
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SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03664, NOVEMBER 199O-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 sooe 
From Output - __ -~ __ -"V\J'\r----J 

Under Test 

CL= SO pF 

(seeNo',A) I sooe 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

rND 

TEST S1 
tpLt¥tpHL Open 
tPL.ZItPZL 7V 
tpHz/tpZH Open 

14-- tw-.j 
I 1,.-__ 3V 

3V 
Timing Input -------x1.S V 

_____ -J. 1'--_____ _ 
OV 

'npu, 3 X,-"_5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

'4 ~~ ~ 
, tau I th , 

--~, , 3V 

Data Input __ -J)(1.SV ~ Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \1.SV 

tpLH 14 .!, ,~: '4 ~ tpHL 

OV 

3V 

OV 

, , 
~,.----~\rt! VOH 

Output T 1.5 V ~ 1.5 V 
____ -J. '-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.SV 
I ~ ____ ov 

tPZL--.' ~ I 
I I tp~ 14-I V ___ L:~ 3.SV 

: ,1.SV : f ~L~O~V VOL 

I tPHZ-.l!.-
tpZH -.I 14- I 

Output V 
Waveform 2 1 "\ - - - OH 

(S~~ ~o~;~~ ___ ...Il :: ~ __ '--_ .... V_O_H _-_0_.3 V .. 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 e, tr ~ 2.5 ns, tl ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one. transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB TN BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Two 8-Bit Back-to-Back Registers Store 
Data Flowing In Both Directions 

• Nonlnvertlng Outputs 
• Typical VOLP (Output Ground Bounce) < 1 V 

atVcc = 5 V, TA = 25°C 
• Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The' ABT2952A consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CEAS or CEBA) 
input is low. Taking the output-enable (OEAS or 
OEBA) input low accesses the data on either port. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
04511 AUGUST 1992-REVISEO OCTOBER 1992 

SN54ABT2952A ••• JT PACKAGE 
SN74ABT2952A ••• DB, OW, OR NT PACKAGE 

(TOP VIEW} 

Vee 
A8 
A7 

85 4 AS 
84 5 20 A5 
83 6 19 A4 
82 7 18 A3 
81 8 17 A2 

OEAS 9 16 A1 
CLKA8 10 15 trEBA 
CEAB 11 14 CLKBA 

GND 12 13 CEBA 

SN54ABT2952A ..• FK PACKAGE 
(TOP VIEW} 

85 
84 
B3 
NC 
82 
81 

OEAS 

COl"-OO() 8001"­
alalalZ>ctct 

4 3 2 1 2827 26 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 
12 1314 1516 1718 

NC - No internal connection 

AS 
A5 
A4 
NC 
A3 
A2 
A1 

The SN74ABT2952A is packaged in TI's shrink small-outline package (DB), which provides the same 1/0 pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2952A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2952A is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thI. document cont.ln. PRODUCTION 

~:~fll~~::~,: ~~~rm'! ~: ~~::~~o;'n:t:.~~r:!::r~o~~r::. 
Production procllling do .. not nec .... rlly Includ. t .. ting of In 
parametere. 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
04511, AUGUST 1992-REVISEO OCTOBER 1992 

logic symbol§ 

FUNCTION TABLEt 

INPUTS OUTPUT 

~ CLKAB 0EJrn A B 

H X L X Bo* 
X L L X Bo* 
L t L L L 
L t L H H 

X X H X Z 
t A-to-B data flow is shown; B-to-A data flow is 

similar but uses CEBA, CLKBA, and ~. 
* Level of B before the Indicated steady-state input 

conditions were established. 

'OEBJ( 

~ 

CLKBA 

0EJrn 
~ 

CLKAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

15 

13 

14 

9 

11 

10 

16 

17 

18 

19 

20 

21 

22 

23 

"-

"-

" 
"-

.... 
~ 

.... .. 
... po 

...... 

... po 

.... .. 
po 

... po 

.... .. 

EN3 

G1 

1 C5 

EN4 

G2 

2C6 ., r 
·V'3 1 50 

~ 60 1 4V' 
.... ... 

... 

.... 

... 

...... 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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logic diagram (positive logic) 

-11 
~------------~.~ 

10 
CLKAB--------------------~ 

9 
~---o 

~--1_3----------n 

14 
CLKBA--------------------~ 

16 

SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
D4511, AUGUST 1992-REVISED OCTOBER 1992 

C1 

8 
A1 ---0--< 10 1--+-+----------,-+----4---e---'-- B1 

Pin numbers shown are for DB, DW, JT, and NT packages. 

C1 

'------+----------+--+-f 10 

~--------~v~--------~ 

To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ................. ,........................................ -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2952A ................................. 96 rnA 

SN74ABT2952A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 W 
NT package ............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and o'utput negative-voltage ratings may be exceeded if the input and output clamp-current ratings are obseNed. 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
04511, AUGUST 1992-AEVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

l1tJt:N Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT2952A SN74ABT2952A 
UNIT 

MIN MAX MIN MAX 

4.5 ~~5 4.5 5.5 V 

2 .~ 2 V 

J..U 0.8 0.8 V 

0,~,4l, Vee 0 Vee V 

D -.;: -24 -32 mA 
£) ..... 48 64 mA 

i$." 10 10 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee=4.5 V, II =-18 mA 

Vee=4.5 V, 10H =-3mA 2.5 

Vee=5V, 10H =-3 mA 3 
VOH 

Vee=4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

VOL 
Vee = 4.5 V, 10L= 48 mA 

Vee = 4.5 V, 10L= 64 mA 

II 
Vee=5.5V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee=5.5V, Vo=2.7V 

10ZL§ Vee=5.5V, Vo=0.5V 

10FF Vee=OV, VlorVo:s; 4.5 V 

leEX Vee=5.5V, Vo =5.5V Outputs high 

10'1 Vee = 5.5 V, Vo =2.5V -50 -100 

Vee=5.5V, Outputs high 1 

Icc 10 =0, Aor B ports Outputs low 24 

VI = Vce or GND Outputs disabled 0.5 

l1lee# 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

CI VI = 2.5 V or 0.5 V Control inputs 3.5 

Clo Vo = 2.5 VorO.5 V Aor B ports 7.5 

t All typical values are at Vec = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT2952A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* ~ 
:t1 .. ~1 

:t100 A£A:1OO 

50 
!. 
<t' 50 

-50 !;J -50 

:t100 $i 
50 7{JP' 50 

-180 "'-50 -180 

250 250 

35 35 

250 250 

1.5 1.5 

'I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2952A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:t1 

:t100 

50 

-50 

:t100 

50 

-50 -180 

250 

35 

250 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 

V 

IlA 

IlA 
IlA 
IlA 
IlA 
mA 

IlA 
mA 

IlA 

mA 

pF 

pF 



SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
04511, AUGUST 1992-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT2952A SN74ABT2952A 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 Ot., 150 0 150 MHz 

tw Pulse duration ClK high or low 3.3 3.~V.~ 3.3 ns 

AorB High or low 2.5 ~~-~ 2.5 
tsu Setup time before ClKt ns 

CE High or low 3 D%J;'~ 3 

AorB 1.5 175 1.5 
~ Hold time after ClKt ns 

CE 2 2 2 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
ClKAB or ClKBA 

tpHL 

tpZH 
UEBAorOEAS 

tpZL 

tpHZ 
UEBAorOEAS 

tpLZ 

PRODUCT PREVIEW Informllfon conelrna producIIln the lormetlvl or 
d .. lgn pha.. 01 devllopmlnL CharlCttrl,lIc data and oth.r 
lpeclncallone art dealgn goala. Tlxallnalrum.nta , ... rvllth. right to 
thangl or dlecontlnulthl .. producll without nollcL 

Vcc=5V, 
TO 

(OUTPUT) TA=25°C 

MIN TVP MAX 

150 

2 3.3 5.2 
BorA 

2.5 4 6.1 

AorB 
1.5 3.2 4.7 

2 3.7 5.7 

1.5 3.5 5.1 
AorB 

1.5 3.4 5.9 

TEXAS .. 
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SN54ABT2952A SN74ABT2952A 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

2C)' _'- 6.3 2 5.9 
ns 2el l"'$j 6.8 2.5 6.3 

~ !li 5.7 1.5 5.6 
ns 

'\{ 4'" 6.7 2 6.6 

1.5 6.5 1.5 6.4 
ns 

1.5 6.7 1.5 6.2 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
04511, AUGUST 1992-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --e-~e---'V'vrv--_---/ 

Under Test 

CL=50pF 

(aeeNOIeA) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

rND 

3V 

TEST S1 
tpuVtpHL Open 
tpL,Z/tpzL 7V 
tPHZltPZH Open 

14--tw~ 
, 1,...-___ 3V 

Inpul 3 X,-1._5_V __ OV 

TIming Input -------X1•5V VOLTAGE WAVEFORMS 
PULSE DURATION ------, 1'-------- OV 

'.. .~ ~ , tau I th , 
_____ I ,3V 

Data Input __ ....,}(1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input.-J' 1.5 V \1.5V 

tpLH '.. ~ 1 , 

, 1 

14 ~ tpHL 

3V 

OV 

, 

outpu_t ____ .J11.5 V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7V 
(see Noto C) 

1.5V 
I ~ ____ OV 

tpZL -.' 14- I 
I I tp~ 14-I xr ___ L:~ 3.5V 

: ,1.5V :.} ~L~ 0':: V VOL 

I tPHZ-.I!.-
tPZH ~ 14- I 

Output V 
Waveform 2 1 \:--- OH VOH -0.3 V 
S1 at Open 1.5 V 

(see Note C) ___ ..I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
INSI'RUMENTS 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Two 8-Bit, Back-to-Back Registers Store 
Data Flowing In Both Directions 

• Inverting Outputs 
• Typical VOLP (Output Ground Bounce) < 1 V 

atVcc=5V, TA = 25°C 
• Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT2953 consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CEAB or CEBA) 
input is low. Taking the output-enable (OEAS or 
0E8A) input low accesses the data on either port. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT2953, SN74ABT2953 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03790, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT2953 .•• JT PACKAGE 
SN74ABT2953 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

88 
87 
86 
85 
84 
83 
82 
81 

OEAS 
CLKA8 
CEAB 
GND 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 ] 

7 18 ] 

8 17 

9 16 

10 15 

11 14 

12 13 

VCC 

A8 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
OEBA 
CLK8A 
CEBA 

SN54ABT2953 ..• FK PACKAGE 
(TOP VIEW) 

CO"tO(.) 8tO" cacacaz>«« 

4 321 2827 26 
85 5 25 A6 
84 6 24 AS 
83 7 23 A4 
NC 8 22 NC 
82 9 21 A3 
81 10 20 A2 

OEAS 11 19 A1 
12 1314 1516 1718 

ca ~ c (.) 1« « ~ g zzcacaca 
C!J w~w (.) (.)d 

NC - No internal connection 

The SN74ABT2953 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2953 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2953 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns producllin the lormlllvi or 
dllign phi.. 01 development. CharlCteriatle dell and othlr 
lpeelflelUonl art dealgn goall;TIXIIlnltrumlnll rlnrvllthl right to 
ching. or dllContInu.thl .. producll without noUe •• TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT2953, SN74ABT2953 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03790. FEBRUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TA8LEt 

INPUTS OUTPUT 

logic symbol§ 

~ CLKA8 tlEJlI A 8 

H X L X Bo* 
X L L X BO* 
L t L L H 
L t L H L 

X X H X Z 

t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CEBA, CLKBA, and OEBA. 

* Level of B before the indicated steady-state input 
conditions were established. 

OEBJ( 15 I"- EN3 

~ 
13 I"- G1 
14 

CLK8A 1 C5 

tlEJlI 
9 I'- EN4 

~ 
11 

I'- G2 
10 

CLKA8 2C6 

A1 
16 

., r 8 - ... /' ·'i73 1 50 

~ ~ 60 1 4'i7 
17 7 

A2 ..... ... .. 
' .,. .,. 

18 6 
A3 

19 5 
A4 .,. .,. 

20 4 
A5 ... .. ~ .. 

' .,. ,.,. 
21 3 

A6 .. 
22 2 

A7 
23 1 

A8 .A ... ... .. , .,. .,. 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 

TEXAS .. 
INSfRUMENTS 

2-234 POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

81 

82 

83 

84 

85 

86 

87 

88 



logic diagram (positive logic) 

11 
~-------------u 

10 

SN54ABT2953, SN74ABT2953 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
03790, FEBRUARY 1991-REVISEO OCTOBER 1992 

CLKAB--------------------~ 

~~1~3--------~n 

14 
CLKBA--------------------~ 

C1 

16 8 
A1 ---...~ 1 D 1-+-+--------1f--+---O--"'--

Pin numbers shown are for DB, OW, JT, and NT packages. 

C1 

~----~-------4-4~1D 

~--------~v~--------~ 

To 7 Other Channels 

B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ................. , .. " .. , ............... , .. , ...... , ....... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) , ................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into l;\ny output in the low state, 10: SN54ABT2953 ................................... 96 rnA 

SN74ABT2953 ............ " ... "............... 128 rnA 
Input clamp current, 11K (VI < 0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -18 rnA 
Output clamp current, 10K (V 0 < 0) ................................... ,................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............ , ................. 0.5 W 

DW package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 W 
NT package ..... "...................... 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT2953, SN74ABT2953 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03790, FEBRUARY 1991-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

dVdV Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT2953 SN74ABT2953 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 nslV 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air· temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3mA 2.5 

VOH 
Vee=5V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee = 4.5 V, IOL=48mA 

Vee = 4.5 V, IOL=64 mA 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVO:l: 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 1 

Icc 10 =0, Aor B ports Outputs low 24 

VI = Vee or GND Outputs disabled 0.5 

dlee# 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 4 

Clo Vo = 2.5 VorO.5 V Aor B ports 7 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL Include the input leakage current. 

SN54ABT2953 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

35 35 

250 250 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2953 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

35 

250 

1.5 

/I Thi:; i:; tho incroa:;o in supply current for each input that is at the specified TIL voltage level rather than Vec or GND. 
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UNIT 

V 

V 

V 

!1A 

!1A 
!1A 
!1A 
!1A 
mA 

!1A 
mA 

!1A 

mA 

pF 

pF 



SN54ABT2953, SN74ABT2953 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03790, FEBRUARY 1991-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT2953 SN74ABT2953 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

Pulse duration 
ClK high 3 3 3 

tw ns 
ClKlow 3.5 3.5 3.5 

High 4 4 4 
AorB 

low 3 3 3 
tsu Setup time before ClK t ns 

CE 
High 3.5 3.5 3.5 

low 2.5 2.5 2.5 

AorB 0 0 0 
th Hold time after ClKt 

CE 
ns 

0 0 0 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT2953 SN74ABT2953 FROM TO 

PARAMETER 
(INPUl) (OUTPUl) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

fmax 150 150 150 MHz 

tpLH 2.6 5.1 6.6 2.6 2.6 7.6 
ClKBA or ClKAB AorB ns 

tPHL 3.2 5.7 7.2 3.2 3.2 8.2 

tpZH OEBA or OEAB' 
1 3.3 4.8 1 1 5.8 

AorB ns 
tpZL 2.2 4.7 6.2 2.2 2.2 7.5 

tPHZ OEBA or OEAB' 
3.6 6.1 7.6 3.6 3.6 8.1 

AorB ns 
tpLZ 3.1 6.6 7.1 3.1 3.1 7.6 
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SN54ABT2953, SN74ABT2953 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03790, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output --e-~ __ -JVV'V----F 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

TEST S1 

tPutftPHL Open 
tPu/tpzL 7V 
tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw----+l 
I 1,.-__ 3V 

3V 
Timing Input -------X1.S V 

_____ ....J. 1 '-_____ _ 
OV 

Inpm 3 X,-1._S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I~ .~ ~ 
I tau I th I 

Data Input ----=x--"" i,.5V £ :: Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 
\-;S~--- 3V 

I, OV 

tpLH ~ ~ I 1 

~ ~ tpHL 

~
VOH 

1.SV 
VOL 

I 

outpu_t ____ ..,11.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

1.SV 

'----..,.~---- ov 
tpZL --.J 14- I 

I I tp~ ~ 

\ 

___ L~I_ 3.SV 

1.SV I I 
'--__ ...... .e- ~L~ 0.= V VOL 

tpHZ-./ !.-
tPZH --.! ~ I Output I ..... 

~~v::~~~ l,.5V ~;:o.3vVOH 
(see Note C) ___ ,J - - - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, t1 ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 
• 
• 

• 

• 
• 

• 

• 

ABT Wldebus ™ 

Features 

Enhanced AC performance over ABT octals 

JEDEC standard 48-/56-pin SSOP package 

New EIAJ standard Shrink Widebus ™ TSSOP 
package 

Flow-through package pinout organizes all 
inputs on one side and all outputs on the other 
side 

Distributed Vee and GND pinouts 

Universal bus transceiver (UBT'M) 
architectures 

Hot-card insertion and power-up 3-state 
circuitry 

TI has established an alternate source 

• 

• 

• 

• 

• 

• 

• 

• 

Benefits 

Improved propagation delay versus number of 
outputs switching. Superior pin-to-pin output 
skew; 15-20% faster speed 

16, 18, or 20 bits of logic in the same space as 
that of a typical octal 

30% board space improvement over SSOP 
Widebus ™ package; meets 1.1-mm height 
requirements for memory card and other thin 
applications 

Facilitates easy board layout; pin compatible 
with popular AC/ACT Widebus™ functions 

Minimized mutual coupling and 2:1 
I/O-to-GND rates result in < 0.8-V 
simultaneous switching noise typically 

Advanced integration, as one UBT™ can 
replace nearly all common bus interface logic 

Device protection for end-equipment-specific 
applications such as telecom 

Standardization that comes from a common 
product approach 

The following table lists ABT Widebus™ devices currently being evaluated for market introduction. Customers 
interested in learning more about Tl's plans for these devices should contact the General Purpose LogiC 
Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'ABT16265 56 12-Bit to 24-Bit Multiplexed Transceiver 

'ABT16471 56 16-Bit Registered Transceiver 

'ABT16472 56 18-Bit Registered Transceiver 

'ABT16473 56 18-Bit Registered Transceiver 

'ABT16474 56 18-Bit Registered Transceiver 

'ABT16475 56 18-Bit Registered Transceiver 

'ABT16533 48 16-Bit D-Type Latch 

'ABT16534 48 16-Bit D-Type Flip-Flop 

'ABT16544 56 16-Bit Registered Transceiver 

'ABT16620 48 16-Bit Transceiver 

'ABT16834 56 16-Bit Registered Transceiver 

'ABT16854 56 16-Bit Registered Transceiver 

'ABT16861 56 20-Bit Transceiver 

'ABT16864 56 18-Bit Transceiver 

'ABT16953 56 16-Bit Registered Transceiver 

Widebus, Shrink Widebus, and UST are trademarks of Texas Instruments Incorporated. 



• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAlo0 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16240 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides inverting 
outputs and symmetrical OE (active-low 
output-enable) inputs. 

SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
DECEMBER 1991-REVISED OCTOBER 1992 

SN54ABT16240 ... WD PACKAGE 
SN74ABT16240 ... DL PACKAGE 

10E 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

(TOP VIEW) 

1 U 48 

2 47 
3 46 
4 45 
5 44 
6 430 
7 420 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 270 
23 26Q 
24 25Q 

20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16240 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS OUTPUT 
OE A Y 
L H L 

L L H 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16240, SN74ABT16240 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS095A-D3956. DECEMBER 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

10£ 

20£ 

30£ 

40£ 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

r-... EN1 

" EN2 

r-... EN3 

r-... EN4 .., r 
1 1'i7 r-., 

r-., 

t...... 

r-., 

1 2'i7 r-., 

r-., 

r-., 

1 3'i7 

"-

1 4'i7 "-

....,. 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 
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1A1 ------i 

1A2 

1A3 

1A4 

20£ 

2A1 
41 

40 
2A2 

38 
2A3 

37 
2A4 

30£ 

3A1 
36 

35 
3A2 

33 
3A3 

32 
3A4 

40£ 

4A1 
30 

29 
4A2 

27 
4A3 

26 
4A4 
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;o.-t--.....:2::,.. 1Y1 

x>-t-_......;3::,.. 1Y2 

5 
X}-t--- 1Y3 

6 
X}--- 1Y4 

X}-t--......;8::,.. 2Y1 

x>-t--......;9::,.. 2Y2 

11 
X}-t--- 2Y3 

12 
X}--- 2Y4 

X}-t-_..:....:13:.... 3Y1 

14 
~-t--..:....:.... 3Y2 

16 
X}-t--- 3Y3 

17 
X.>---- 3Y4 

;o.-t-_..:....:19:.... 4Y1 

~-t-_:::..:20:.... 4Y2 

22 
X}-t--- 4Y3 

23 
X}--- 4Y4 



SN54ABT16240, SN74ABT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS095A-D3956. DECEMBER 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16240.................................. 96 rnA 

SN74ABT16240 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) .•.•••••.....•••••••..••••••.•....•••........•••........... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum·rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

I1Vl1v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

TEXAS • 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16240 SN74ABT16240 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 
°e 
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SN54ABT16240, SN74ABT16240 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS095A-D3956, DECEMBER 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vee = 4.5 V, 10H =-3 rnA 2.5 

VOH 
Vee = 5 V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24 rnA 2 

Vee = 4.5 V, 10H =-32 rnA 2* 

VOL 
Vee= 4.5 V, IOl=48mA 

Vee = 4.5 V, 10l= 64 rnA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVo:s: 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5V Outputs high 

10'11 Vee = 5.5 V, Vo=2.5V -50 -100 

Outputs high 

lee 
Vee = 5.5 V, 10 = O. 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

dlee* 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

CI VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 VorO.5 V 7 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883. Class 8 , this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16240 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:t1 :t1 

50 50 

-50 -50 

:t100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

\! Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16240 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:t1 

50 

-50 

:100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

~ 

~ 
~ 

~ 

~ 
rnA 

rnA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
Vcc=5V, 

SN54ABT16240 SN74ABT16240 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tplH 
A Y 

1 2.7 3.8 1 4.8 1 4.7 
ns 

tpHl 1.1 3.1 4.3 1.1 4.9 1.1 4.8 

tpZH 
OE 

1.3 3.3 4.3 1.3 5.4 1.3 5.3 
Y ns 

tpZl 1.4 3.4 6.2 1.4 7.2 1.4 7.1 

tpHZ 
OE 

1.6 3.6 4.8 1.6 7.2 1.6 6.1 
Y ns 

tpLZ 1.4 3 5.1 1.4 5.7 1.4 5.6 

. TEXAS" 
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SN54ABT16240, SN74ABT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS095A-D3956. DECEMBER 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

SOOr.! 
From Output ----4IIIf---O---JVV\r------../ 

S1 

Under Test 

CL= 50 pF 

(see Note A) I SOOr.! 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tPUi/tPHL Open 
tPLZi'tPZL 7V 
tpHz/tpzH Open 

----- 3V 

1.SV 

'--_--J~ - - - - ov 
tPZL -.' 14- I 

Input L 
\1.SV 

3V Output 
Waveform 1 

S1 at7V 
(see Note C) 

I I tp~ 14-
I {---Hr- 3.5V 

,1.SV I £ VOL+0.3V (see Note B) ---.II 1.5 V 
OV '-----'-oIL- - - - VOL 

tpHZ-.l !.-tpLH '4 ~ 
I 1 

1 I 

1 

Output ______ 11.S V 

tpZH ~ 14- I 
Output V 

Waveform 2 [I -\ V - - OH 

(s~~ ~~~~~ ___ -I ~ ~ __ ;:OH - 0.3 ~ 0 V 

14 ~ tpHL 

~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR:s: 10 MHz, Zo = 50 r.!, tr:S: 2.5 ns, tf:S: 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ." 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mA loL> 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages (DL) and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16241 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides true outputs 
and complementary output-enable (OE and OE) 
inputs. 

SN54ABT16241, SN74ABT16241 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT16241 ••• WD PACKAGE 
SN74ABT16241 ••• Dl PACKAGE 

(TOP VIEW) 

Vee 
2Y1 
2Y2 9 

GND 10 

2Y3 11 

2Y4 12 

3Y1 13 

3Y2 14 
GND 15 

3Y3 16 
3Y4 17 

Vee 18 
4Y1 19 

4Y2 20 

GND 21 

4Y3 22 

4Y4 23 
40E 24 

20E 
1A1 
1A2 
GND 
1A3 
1A4 

Vee 
41 2A1 
40 2A2 
39 GND 
38 2A3 
37 2A4 
36 3A1 
35 3A2 

GND 
3A3 
3A4 

31 Vee 
30 4A1 
29 4A2 
28 GND 
27 4A3 

26 4A4 
25 30E 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74ABT16241 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16241 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16241 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~~o~~~~~O:I: ~~~:U:'nal~~a;::~:. ::~~~m~~ 
ItIndlrd wlrnnty. Production proe ... lng doel not nec ... llIly Includ. 
t .. Ung 01 III plrlmetln. TEXAS • 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 

3-9 



SN54ABT16241, SN74ABT16241 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS096A-D3792, FEBRUARY 1991-REVISED OCTOBER 1992 

FUNCTION TABLES logic diagram (positive logic) 
INPUTS 

1'OE,4O£ 1A,4A 

L H 

L L 
H X 

INPUTS 

20E,30E 2A,3A 

H H 

H 'L 

L X 

logic symbolt 

10£ 

20E 

30E 

40£ 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

" EN1 

EN2 

EN3 

" EN4 .., 
1 

1 

1 

1 

OUTPUTS 

1Y,4Y 

H 

L 
Z 

OUTPUTS 

2Y,3Y 

H 

L 

Z 

r 
1\7 

2\7 

3\7 

4\7 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91:1984 and 
IEC Publication 617-12. 
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10£ 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40£ 

4A1 

4A2 

4A3 

4A4 

3-10 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

47 

46 

44 

43 

48 

41 

40 

38 

37 

25 

36 

35 

33 

32 

30 

29 

27 

26 

">--+_.....:2=-. 1Y1 

,>--+-_-=3:.... 1Y2 

5 
">--+--- 1Y3 

6 
">---- 1Y4 

">--+_.....:8=-. 2Y1 

">--+_.....:9:.... 2Y2 

11 
">--+-- 2Y3 

12 
">---- 2Y4 

>---+_..:..:13:.... 3Y1 

">--+-_-=-14:.... 3Y2 

16 
>--+--- 3Y3 

17 
>---- 3Y4 

">--+-_..:..:19:.... 4Y1 

>---+_=-:20:.... 4Y2 

22 
'>--+--- 4Y3 

23 
'>---- 4Y4 



SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS096A-D3792. FEBRUARY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16241 .................................. 96 mA 

SN74ABT16241 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT16241 SN74ABT16241 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 48 64 mA' 

IltJllv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: Unused or floating inputs must be held high or low. 

TEXAS .. 
INSTRUMENTS 
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SN54ABT16241, SN74ABT16241 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS096A-D3792, FEBRUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, IOH =-3 mA 2.5 

Vee = 5V, 10H =-3mA 3 
VOH 

Vee = 4.5 V, 10H = -24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee = 4.5 V, 10l= 48 mA 

Vee = 4.5 V, 10l= 64 mA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH§ Vee = 5.5 V, Vo =2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = OV, VlorVos4.5V 

ICEX Vee = 5.5 V, Vo= 5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Outputs high 

Icc 
Vee = 5.5 V, 10 = 0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

L\lee* 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

Cj VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 Vor 0.5 V 7 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class S, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16241 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1:1 :1:1 

50 50 

-50 -50 

:1:100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16241 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

50 

-50 

:1:100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
mA 

mA 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vee = 5V, 
SN54ABT16241 SN74ABT16241 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tplH 
A Y 

1 2.7 3.4 1 3.8 1 3.7 
ns 

tpHl 1 2.7 3.9 1 4.6 1 4.5 

tpZH 
OEorOE 

1.2 3.3 4.2 1.2 5.1 1.2 5 
Y ns 

tPZl 1.3 3.4 5.9 1.3 7 1.3 6.9 

tpHZ 
OEorOE Y 

1.5 4.1 5 1.5 7 1.5 6.2 
ns 

tpLZ 1.7 3.6 5.1 1.7 5.7 1.7 5.6 

TEXAS ." 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS096A-03792, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output - ...... -~t----'VV'\r--_J 

Under Test 

sooo 

o 7V 
TEST 

o Open tpLWtpHL 
tPLZltPZL 
tpHz/tPZH 

S1 
Open 
7V 

Open 
CL= 50 pF 

(sHNoteA) I 
Output 
Control 

(low-level 
enabling) 

,..---- 3V 

LOAD CIRCUIT FOR OUTPUTS 

(SeeN~::~;~-1.-S-V----\~S~--- :: 

tpLH '..~ I _: 
I I II1II i tpHL 

I ~ VOH 
Output !1.SV 1.SV 

____ --J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 Is for an output with Internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16244, SN74ABT16244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073B-D3711 SEPTEMBER 1991-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAloaJ 

• Packaged in Plastic 300-mil Shrink 
Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16244 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two a-bit buffers, or one 
16-bit buffer. This device provides true outputs 
and symmetrical OE (active-low output-enable) 
inputs. 

SN54ABT16244 ••• we PACKAGE 
SN74ABT16244 ••• DGG OR DL PACKAGE 

JTOPVIEW) 

10E 
1Y1 
1Y2 

1 U 48 

2 
3 
4 
5 

.[ 6 

GND 
1Y3 
1Y4 
Vce 
2Y1 
2Y2 

:[ 7 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vce 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

47 
46 
45 
44] 
43 ] 
42 ] 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 

20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vec 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16244 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16244 is characterized for operation over the full military temperature range of -55°C to ·125°C. 
The SN74ABT16244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

'O'E A Y 
L H H 

L L H 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~~~~~~~O:1: .~~:U~nal;'~~~!n::: I.~:~~:~n:',~i 
atandard warranty. Production proc.nlng doe. not nac.narlly Includ. 
tnUng 01111 plrlmetll'l. TEXAS .. 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT16244, SN74ABT16244 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS073B--D3711, SEPTEMBER 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

1:oE 

20£ 

30£ 

40£ 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

. 3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 r-.. 
48 f'... 

25 r-.. 

24 f'... 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

EN1 

EN2 

EN3 

EN4 , r 
1 1\7 

1 2\7 

1 3\7 

1 4\7 

10£ 

1A1 

1A2 
2 

1Y1 
3 

1Y2 1A3 
5 

1Y3 
6 

1Y4 1A4 
8 

2Y1 
9 

11 
2Y2 20£ 
2Y3 

12 

13 
2Y4 2A1 
3Y1 

14 

16 
3Y2 2A2 
3Y3 

17 

19 
3Y4 2A3 
4Y1 

20 

22 
4Y2 2A4 
4Y3 

23 
4Y4 

30£ 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEe Publication 617·12. 3A1 

3A2 

3A3 

3A4 

40£ 

4A1 

4A2 

4A3 

4A4 

TEXAS ." 
INSIRUMENTS 

3-16 POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

47 2 1Y1 

46 3 
1Y2 

44 5 
1Y3 

43 6 
1Y4 

41 8 2Y1 

40 9 
2Y2 

38 11 
2Y3 

37 12 
2Y4 

36 >--+_...:...;130.... 3Y1 

35 >--+_..:...14,;.... 3Y2 

33 16 
>---+--- 3Y3 

32 17 
>---- 3Y4 

30 >---+-_...:...;19,- 4Y1 

29 >--+----,2=0,- 4Y2 

27 22 
>--+-- 4Y3 

26 23 
>---- 4Y4 



SN54ABT16244, SN74ABT16244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073B-D3711. SEPTEMBER 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16244.................................. 96 mA 

SN74ABT16244 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT16244 SN74ABT16244 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee .0 Vee V 

10H High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

llt/llv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 De 
NOTE 2: Unused or floating inputs must be held high or low. 

TEXAS .. 
INSTRUMENTS 
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SN54ABT16244, SN74ABT16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee=5V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee = 4.5 V, 10l =48 mA 
VOL 

Vee = 4.5 V, 10l= 64 mA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

IOZl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVo '" 4.5 V 

leEx Vee = 5.5 V, Vo = 5.5 V Outputs high 

lo~ Vee = 5.5 V, Vo = 2.5 V -50 -100 

Outputs high 

lee 
Vee = 5.5 V, 10 =0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

~Iee# 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

CI VI = 2.5 V or 0.5 V 7.5 

Co Vo = 2.5 V or 0.5 V 7 

t All typical values are at Vee = 5 V; 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16244 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16244 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

50 

-50 

±100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
!lA 
!lA 
mA 

mA 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT16244 SN74ABT16244 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tplH 1 2.3 3.2 1 3.6 1 3.5 
A Y ns 

tpHl 1 2.3 3.7 1 4.2 1 4.1 

tpZH 1 2.6 3.8 1 4.9 1 4.6 
OE y ns 

tPZl 1 2.9 5.5 1 6.5 1 6.2 

tpHZ 
OE 

1.7 3.8 4.7 1.7 6 1.7 5.6 
Y ns 

tpLZ 1.5 3.2 4.7 1.5 5.7 1.5 5.6 

TEXAS ." 
INSfRUMENTS 
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SN54ABT16244, SN74ABT16244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

Sl 5000 
From Output -~'--+---'VV\r-_--J 

Under Test 

CL= 50 pF 5000 

o 7V 

o Open 
TEST 51 

tpLWtpHL Open 
tPLZi'tPZL 7V 
tpHz/tpZH Open 

(see Note A) T 
Output 
Control 

(low-level 
enabling) 

,..----- 3V 

1.5V 
1 ~ ____ ov 

tpzL -.J!4- I 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
\1.5V 

3V Output 
Waveform 1 

51 at 7V 
(see Note C) 

I I tp~ 14-1 V ___ L:~ 3.SV 

: "\ 1.5V : -t ~L~O-=VVOL (see Note B) ---11 1.5 V 

tpLH I.. ~ 
I 1 

I tPHZ-.i!.-1 ' I 
OV 

1 

Output ____ -.lll.5 V 

I.. ~ tpHL 

~
--VOH 

1.5V 
VOL 

tPZH --.! 14- I V Output 
Waveform 2 1 \Vo v;= 0,"3 V OH 
51 at Open 1.5 V ""--

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, Zo = 50 0, tr S 2.5 ns, tfs 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16245, SN74ABT16245 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS084A-03712, JANUARY 1991-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAlou 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline (DL) and Thin Shrink 

, Smail-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16245 is a 16-bit (dual-octal) 
non inverting 3-state transceiver designed for 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus depending upon the logic 
level at the direction-control (OIR) input. The 
output-enable {OE} input can be used to disable 
the device so that the buses areeftectively 
isolated. 

SN54ABT16245 ... WD PACKAGE 
SN74ABT16245 ... DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 
1 B1 
1B2 

GND 
1B3 
1B4 

Vee 
1B5 
1B6 

GND 
1B7 
1B8 
2B1 
2B2 

GND 
2B3 
2B4 
Vee 
2B5 
2B6 

GND 
2B7 
2B8 

2DIR 

1 U 48 

2 47 
3 46 
4 45 
5 44 
6 43 
7 42 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

10E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 

Vee 
2A5 
2A6 
GND 
2A7 
2A8 
20E 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16245 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each a-bit section) 

INPUTS 
OPERATION 

OE DIR 
L L B data to A bus 
L H A data to B bus 
H X Isolation 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated, 

TEXAS • 
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SN54ABT16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS084A-D3712, JANUARY 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

48 
1m: 

1DIR 
1 '" 

'" L 

G3 
1DIR -~t--i 

3 EN1 [BA] 

25 
3 EN2 [AB] ~ ___ ~~ ____ ~~4 __ 8 1m: 

2m: 

2DIR 
24 '" G6 

'" L 
6 EN4 [BA] 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

...... 
L 

.... 
"'" 

.... 
"'" 

... 
L 
.... 
~ 

"'" 

.... 
~ 

.. 

6 EN5 [AB] 

~ r 
<::71 <l 

C> 2<::7 

<::74 <l 

C> 5<::7 

2 

~ 
3 

5 
~~ 

6 ...... 
8 

9 .... 
11 

12 ...... 
~ 

13 

U 
14 .... 

~ ... 
16 

17 

19 .... ... ....... 
20 

22 

23 ....... 
~ 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

1A1 ---:4..:.,.7_ ..... -1 

2 
1---____ --- 1 B1 

To 7 Other Channels 

2DIR _2_4 ___ -1 

~ ___ ~~~~ __ ~~2 __ 5 2m: 

2A 1 ----'036..:...--tt--I 

13 
1--....... --- 2B1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee , ......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va ........... '. .. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16245 .................................. 96 rnA 

SN74ABT16245 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operaUng conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16245, SN74ABT16245 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS084A-D3712, JANUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT16245 SN74ABT16245 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee '0 Vee V 

10H High-level output current -24 -32 mA 

10l Low-level output current 48 64 mA 

llt/llv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee=4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee=5V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee = 4.5 V, 10l= 48 mA 
VOL 

Vee = 4.5 V, 10l = 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee =5.5 V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo =5.5V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Vce = 5.5 V, Outputs high 

lee 10 =0, A or B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

lllee# 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
Vee orGND Control inputs 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 VorO.5 V Aor B ports 8.5 

t All typical values are at Vee = 5 V. 
* On prod!Jcts compliant to MIL-STD-883, ClaSis B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16245 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16245 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 

V 

IlA 

IlA 
IlA 
IlA 
IlA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS084A-D3712, JANUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

vee =5V. 
SN54ABT16245 SN74ABT16245 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 1 2.2 3.4 1 4 1 3.9 
AorB BorA ns 

tpHL 1 2.1 3.8 1 4.6 1 4.5 

tpZH 
OE 

1 3.1 4.4 1 5.5 1 5.4 
BorA ns 

tPZL 1 3 6.1 1 7.3 1 7.2 

tpHZ OE 
1.3 3.5 4.7 1.3 5.6 1.3 5.5 

BorA ns 
tpLZ 1.4 3.2 4.7 1.4 5.3 1.4 5.2 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output ---e----<IJ--"VV"v----/ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

3V 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLH/tpHL Open 
tpa..z/tpzL 7V 

tPHzltpzH Opon 

3V 

1.5V 

'-----I.~ - - - - 0 V 
tpZL -.I 14-- , 

, , tp~ 14-

Input L 
(see Note B) ---.II 1.5 V \1.5V 

OV 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

\ 
___ Ly;::'_ 3.5V 

1.5V ,I 
'--__ -'-.I!.-~~ 0.= V VOL 

tpHz-.l !.-tpLH ~ ~ 
I 1 

1 I 

14 ~ tpHL 
1 

output _____ ...111•5 V ~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH --.l 14- I 
Output \l 

Waveform 2 1 "\ v: - - OH 

(s~~ ~~:~~ ___ -' ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-24 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• LatCh-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 64-mA lou 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged in Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16260 is a 12-bit to 24-bit multiplexed 
O-type latch used in applications where two 
separate data paths must be multiplexed onto, or 
demultiplexed from, a single data path. Typical 
applications include multiplexing and/or 
demultiplexing of address and data information in 
microprocessor- or bus-interface applications. 
This device is also useful in memory-interleaving 
applications. 

JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16260 ••• WD PACKAGE 
SN74ABT16260 ••• DL PACKAGE 

(TOP VIEW) 

OEA 
LE1B 

283 
GND 
282 
281 

Vec 
A1 
A2 
A3 

GND 
A4 
AS 
AS 
A7 
AS 
A9 

GND 
A10 
A11 
A12 

Vec 
181 
182 

GND 
183 

LE2B 
SEL 

[1 u 56] 

[ 2 55 

[ 3 54 

4 53 

5 52 

6 51 

7 50 

8 49 

9 48 

10 47 

11 46 

12 45 

13 44 

14 43 ] 

15 42 

16 41 

17 40 

18 39 

19 38 

20 37 

21 36 

22 35 

23 34 

24 33 

25 32 

26 31 ] 

27 30 J 
28 29 ] 

0E2B 
LEA28 
284 
GND 
285 
286 

Vcc 
2B7 
2B8 
2B9 
GND 
2B10 
2B11 
2B12 
1B12 
1B11 
1B10 
GND 
1B9 
1B8 
1B7 

Vcc 
1B6 
1B5 
GND 
1B4 
LEA1B 
0EfS 

Three 12-bit I/O ports (A 1-A 12, 1 B 1-1 B 12, and 2B 1-2B 12) are available for address and/or data transfer. The 
output-enable (OE'fB, OE2S, and OEA) inputs control the bus transceiver functions. These control signals also 
allow byte control of the most significant byte and least significant byte for each bus. 

Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1 B, 
LE2B, LEA 1 B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the latch 
is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16260 is packaged in Tl's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

Copyright © 1992, Texas Instruments Incorporated UNLESS OTliERWlSE NOTED 11111 documlnt contalnl PRODUCTION 

~T:n~~': :."'t."'n:~: ~:~n::u~I~::=rdCC:~n:. 
Production procllling doll not naclllarily Include tilting of III 
parlin"'''' 
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SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT16260 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16260 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLES 
INPUTS OUTPUT 

lB 2B SEL LE1B LE2B og; A 
H X H H X L H 

L X H H X L L 

X X H L X L Ao 
X H L X H L H 

X L L X H L L 
X X L X L L Ao 
X X X X X H Z 

INPUTS OUTPUTS 
A LEA1B LEA2B OEm OEm lB 2B 
H H H L L H H 
L H H L L L L 

H H L L L H 2Bo 

L H L L L L 2Bo 

H L H L L 1Bo H 

L L H L L 1Bo L 
X L L L L 1Bo 2Bo 

X X X H H Z Z 

X X X L H Active Z 
X X X H L Z Active 

X X X L L Active Active 

TEXAS .. 
INSfRUMENTS 
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logic diagram (positive logic) 

LE1B 2 

LE2B 

LEA1B 

LEA2B 

SEL 

A1 

27 

30 

55 

56 

27 

1 

28 

8 

i>-

V· ~ 

C1 

10 

.. 

SN54A8T16260, SN74ABT16260 
12·81T TO 24·81T MULTIPLEXED D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

G~ C1 

1 
23 

10 181 

1"- +' C1 ~ 

6 
'-- 10 281 

C1 

10 

.. 

~------------------~v~---------------------J 

To 11 Other Channels 
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SN54ABT16260, SN74ABT16260 
12·81T TO 24·81T MULTIPLEXED D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16260.................................. 96 rnA 

SN74ABT16260 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

Vec Supply voltage 

VIH High-level input voltage 

VIL LOW-level Input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

Ilt/t:.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 
NOTE 2: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW Information conctl11l producta In the formallYt or 
dttlgn phatt of dtvelopmtnt. Charlcltrlatlc dill Ind other 
tptclflcatlonl Ire dtllgn gotl .. Te_lnt1rumtnll rettrvtllht rtghllo 
change or dltcontlnulth ... producll without nollCi. 
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MIN MAX MIN MAX 
. 4.5 . .1-5 4.5 5.5 

2 ~ 2 

&0.8 0.8 

0A.~ Vee 0 Vee 

.. ~ -24 -32 
~. 48 64 

r../J;f 10 10 
-55 125 -40 85 

UNIT 

V 
V 
V 
V 

mA 
mA 

nsN 
·e 
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SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA= 25°C SN54ABT1626D SN74ABT1626D 

PARAMETER 
TYpt 

UNIT 
MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 rnA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

VOH 
Vee = 5V, 10H =-3 rnA 3 3 3 

V 
Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee =4.5 V, 10l = 48 rnA 0.55 0.55 

Vee = 4.5 V, 10l = 64 rnA 0.55* 
V -,. 0.55 

II Vee = 5.5 V, VI = Vee or GND 
Control inputs :tl ,6~1 :tl 

Aor B ports :tl00 fiioO :tl00 
!lA 

Ihold 
Vee = 4.5 V, VI =0.8V 

A or B ports 
f:J.'" 100 

Vee = 4.5 V, VI =2V "tj~ -100 
!lA 

10ZH Vee = 5.5 V, Vo =2.7V 50 lS~ 50 50 !lA 
10Zl Vee = 5.5 V, Vo=0.5V -50 ii'! -50 -50 !lA 
10FF Vee =OV, VI orVo:s: 4.5V :t100 '"' :tl00 !lA 
ICEX VCC = 5.5 V, Vo=5.5V Outputs high 50 50 50 !lA 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -225 -50 -225 -50 -225 rnA 

Outputs high 1.5 1.5 1.5 

lee 
Vee = 5.5 V, 10 =0, 

Outputs low 63 63 63 rnA 
VI = Vee or GND 

Outputs disabled 1 1 1 

Alec' 
Vec = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V 3 pF 

Cjo Vo = 2.5 V or 0.5 V 11.5 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'I This is the increase in supply currel)t for each input that is at the specified TTL voltage level rather than Vee or GN D. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee = 5 V, 

TA = 25°C 

MIN MAX 

tw Pulse duration, LEl B, LE2B, LEAl B, or LEA2B high 3.3 

tsu Setup time, data before LEl B, LE2B, LEAl B, or LEA2Bl 1.5 

th Hold time, data after LEl B, LE2B, LEAl B, or LEA2Bl 1 

PRODUCT PREVIEW Information conc.rna producta In th.formillvi or 
dllign phi.. of development. Chlrlclerlldc dell Ind other 
lpeclflCldonl Ir. dllign gOiII. Tlxallnalrumenll rll.rv .. the rlghllo 
ching. or dlacontlnu. th ... produCII without notlc •• TEXAS • 
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SN54ABT16260 SN74ABT16260 ;. .. UNIT 

MI~:rJ;;MAX MIN MAX 

,~:g Iif!.' 3.3 ns 

<ff.?l·~ 1.5 ns 

1 1 ns 

3-29 



SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 
WITH3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

<;~--.. , 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tPLH 
AorB 

tpHL 

tpLH 
[E 

tpHL 

SEL (B1) 
tpLH 

SEL (B2) 

SEL (B1) 
tpHL 

SEL (B2) 

tPZH "DE 
tpZL 

tpHZ "DE 
tpLZ 

PRODUCT PREVIEW Informllfon concernt produmln the formative or 
dellgn phi" of development Chlrleterlltlc dall Ind other 
lpeelfleltlonl Ira dllign gOlI .. Texal Inltrumenll r .. ervll the right to 
change or dllContlnue thIN producll without notice. 
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Vee = 5V, 
TO 

(OUTPUT) 
TA= 25°C 

MIN TYP MAX 

BorA 
1 3.1 4.8 

1 3.4 5 

1.1 3.2 4.9 
AorB 

1.1 3.3 4.9 

1.3 3.2 4.6 

1.1 3.4 4.9 
A 

1.5 3.1 4.4 

1.6 3.6 5.1 

1 3.3 4.7 
AorB 

1.6 3.8 5.1 

2.2 4.1 5.4 
AorB 

1.3 3.2 4.4 

TEXAS .. 
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SN54ABT16260 SN74ABT16260 
UNIT 

MIN MAX MIN MAX 

1 5.9 1 5.6 
ns 

1 ,6.3 1 5.9 

1.1 ljJ~·6 1.1 5.8 

t/f'5.9 
ns 

1.1 1.1 5.3 

1.3b~ 5.4 1.3 5.3 

1.)' 6.3 1.1 6 
ns 

~. 4.7 1.5 4.4 

..,~f.6 6.2 1.6 5.9 

tr 1 6.4 1 5.7 
ns 

1.6 6.1 1.6 5.8 

2.2 6.6 2.2 6.4 
ns 

1.3 5.4 1.3 4.8 



SN54ABT16260, SN74A8T16260 
12·81T TO 24·81T MULTIPLEXED D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 5000 
From Output --e-~.--JV\Jrv-----' 

Under Test 

CL=50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

o Open 

3V -------X1•5V -------1. 1\... ______ ov 

Data Input 

14 .~ ~ 
1 tau I th 1 

---_I 1 3V 

__ --I~1.5V ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~-----~ 3V Inpu~ 1.5V \~5~--- OV 

tpLH 14 ~ 1 I 
I : 14 ~ tpHL 

. I ~-VOH 
Output 1 1•5 V 1.5 V 

------'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tPL.ZItpzL 7V 
tpHz/tpZH Open 

14-- tw-.j 
1 1 __ ----3V 

Input 3 X",,'_·5_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V Output 
Control 

(low-level 
enabling) 

1.5V 

"-_--J~ - - - - OV 

tPZL--.I ~ 1 
1 tp~ 14-

1 LI 
Output ---:-",£V-t--

1
•
5
-
V 
-I -I~ 3.5V 

wa~~f:~~~ " f ~L~O-=V VOL 

(see Note C) tpHZ-.l !.-
tpZH -.I 14- I 

Output V 
Waveform 2 1 \:--- OH VOH-0.3 V 
S1 at Open 1.5 V 

(see Note C) ___ ..I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :!: 10 MHz, Zo = 50 0, tr :!: 2.5 ns, tf:!: 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ." 
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• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art EPIC_IIB™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at V cc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlo0 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
USing 25-mll Center-to-Center Spacings 

description 

The 'ABT16373 is a 16-bit transparent D-type 
latch with 3-state outputs designed specifically for 
driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

SN54ABT16373, SN74ABT16373 
16·BIT TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03793, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT16373 ••• WD PACKAGE 
SN74ABT16373 .•• DL PACKAGE 

{TOP VIEW) 

H;E 1 

103 
104 
Vcc 7 
105 8 
106 

GNO 
107 11 

108 
201 
202 

GNO 
203 
204 
Vcc 
205 
206 20 

GNO 21 

207 22 

208 23 
20E 24 

1LE 
101 
102 
GNO 
103 
104 

Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

Vcc 
205 
206 
GNO 
207 
208 
2LE 

The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is taken low, the a outputs are latched at the levels set up at the 
D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components 

The output enable (DE) does not affect internal operations of the latch. Old data can be retained or new data 
can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-Sinking capability of the driver. 

The SN74ABT16373 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16373 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED !hI. document cont.ln. PRODUCTION 

~:~fll~~=~;' ~~~m: ~: ~~~~~o:'ru~:~~r~=r~:'r:~ 
Production proc ... lng do .. not nee .... rlly Includ. tilting of all 
parametl,.. 
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SN54ABT16373, SN74ABT16373 
16·BIT TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
03793, FEBRUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE D Q 

L H H H 

L H L L 
L L X 00 
H X X Z 

logic symbolt logic diagram (positive logic) 

10E 

1LE 

20E 

2LE 

1D1 

1D2 

1D3 

1D4 

1D5 

1D6 

1D7 

1D8 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"-

I'-.. 

1EN 

C3 

2EN 

C4 ., r 
3D 1V' 

4D 2V' 

10E------------n 

1LE 

1 D1 _4_7 ______ -+----1 

2 
1Q1 

3 
1Q2 

5 
1Q3 

6 
1Q4 

8 To 7 Other Channels 
105 

9 
106 

11 

12 
107 20E 24 

1Q8 
13 

2Q1 2LE 
14 

2Q2 
16 

17 
2Q3 2D1 36 

204 
19 

2Q5 
20 

2Q6 
22 

2Q7 
23 

2Q8 To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEe Publication 617·12. 
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SN54ABT16373, SN74ABT16373 
16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03793. FEBRUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16373 .................................. 96 rnA 

SN74ABT16373 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

llW:.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW information conC'1'IlI producta In the formatlv. or 
dellgn phiN of developm.nt. Charact.rlatlc data and other 
tplclflcatlona art dealgn goalL T.XIIlnltrum.nta r.Nrv .. the right to 
ching. or dllContlnu. thIM producta without notlc •. . TEXAS" 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16373 SN74ABT16373 

MIN MAX MIN MAX 

4.5 ,;Q:.5 4.5 5.5 

2 .~(f 2 

fW 0.8 0.8 

°t.it Vee 0 Vee 

~ -24 -32 

""Q 48 64 

{J:." 
h 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 
De 
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SN54ABT16373, SN74ABT16373 
16·BIT TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
03793, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16373 SN74ABT16373 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee =4.5V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 V, 10H =-32 mA 2* 2 

VOL 
Vee =4.5 V, 10L= 48 mA 0.55 0.55 

V 
Vee =4.5 V, 10L= 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :t1 <11<1 :t1 ~ 

10ZH Vee = 5.5 V, Vo =2.7V 50 $!-SO 50 ~ 

10ZL Vee =5.SV, Vo =O.SV -so ,$I-so -50 ~ 

10FF Vee=OV, VI orVO:5: 4.5 V :t100 ,,'J. :t100 ~ 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 .£? 50 50 ~ 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 '"t~O -180 -50 -180 mA 

Outputs high 2 .!,!fi:f 2 2 

lee 
Vee =5.5 V, 10 = 0, 

Outputs low 85 85 85 mA 
VI = Vee or GND 

Outputs disabled 2 2 2 

~Iee' 
Vee = 5.5 V, One input at 3.4 V, 

1.S 1.5 1.5 mA 
Other inputs at Vee or GND 

CI VI = 2.5 V or O.S V 3.5 pF 

Co Vo = 2.5 V or 0.5 V 9.5 pF 

t All typical values are at Vce = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each Input that is at the specified TIL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

tw Pulse duration, LE high 

tsu Setup time, data before LEl 

th Hold time, data after LEl 

PRODUCT PREVIEW Information conc.rna producta In tht formltlvi or 
dllign ph... of development. Characlerlatlc dall Ind other 
apeclflcatlonaare dealgn gOIIa. Texulnatrumenll rellrvtathe rlghl to 
change or dllContlnulth ... producII without notlc •• 
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Vee =5V, 

TA = 25°C 

MIN MAX 

3.3 

1.S 

1 
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SN54ABT16373 SN74ABT16373 
UNIT 

MIN~6".,~AX MIN MAX 

3;§>-lz-l 3.3 ns 

A'1fJAI{I" 1.S ns 

'" 1f" 1 ns 



SN54ABT16373, SN74ABT16373 
16·BIT TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03793, FEBRUARY 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
0 

tpHL 

tpLH 
LE 

tpHL 

tPZH "DE 
tPZL 

tpHz "DE 
tpLZ 

PRODUCT PREVIEW Information conclrna products In thllormltlvi or 
dtalgn phall 01 development. CharectlrlltlC data and othlr 
Iplclllcationa .,. dellgn goal .. Tlxaalnltrumanla rellrv .. thl right to 
Changl or dlecontlnul th ... products without notlci. 

VCC=5V. 
TO 

(OUTPUl) 
TA = 25°C 

MIN TYP MAX 

1.9 4.1 5.3 
Q 

2.3 4.3 5.4 

Q 
2.1 4.5 5.7 

2.6 4.5 5.6 

Q 
1.5 3.9 5 

1.8 3.8 4.9 

Q 
2.4 6.5 8.8 

2.3 5.3 7.6 

TEXAS .. 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54ABT16373 SN74ABT16373 
UNIT 

MIN MAX MIN MAX 

1.9 ,,€?,5 1.9 6.3 

.4$6.5 
ns 

2.3 2.3 6.2 

2.1 ~ii 7 2.1 6.7 
ns 

2.6 tJ."+ 6.3 2.6 6.1 

1Jj' 6.4 1.5 6.1 

ASS 
ns 

5.8 1.8 5.6 

,~.4 10.8 2.4 10.3 
..,., 2.3 

ns 
8.7 2.3 8.1 
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SN54ABT16373, SN74ABT16373 
16·81T TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
03793, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

soon 
From Output -___.----.--J\J\f\r---...../ 

Under Test 

CL= 50 pF 

(see Note A) I soon 

TEST S1 
tpLwtpHL Open 
tPLZi'tpzL 7V 
tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

k--tw~ 

1 1~--3V 

Input 3 X",,'_·5_V __ 0 V 

Timing Input 
------'1(1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

-------', 1\... ______ OV 

I~ ~~ ~ 
1 t.u 1- th 1 

__ "",\1 1 3V 

Data Input __ --'~1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~-----~ 3V Inpu~ 1.5V \~5~--- OV 

~~ ~ ~ 1 I 
I I 14 ~ tpHL 

I ~ VOH 
Output 11•5 V 1.5 V 

------', VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 

'-----'~ - - - - ov 
tpZL --.I 14- 1 

1 1 tp~ 14-
O 1 \ ___ L~I_ 3.5V 

utput 1 1 I 
wa~~f~~~ ~ 1

1
.
5 

V I ~L"':' 0.= V VOL 

(see Note C) 1 tPHZ-.i!.-

tPZH --.I /4- I 
Output V 

Waveform 2 1 ~--- OH VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ___ -' - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-38 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS • 
INsrRUMENTS 
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SN54ABT16374, SN7 4ABT1637 4 
16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-nB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-SS3C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA 10H' 

64-mAloJ 
• Packaged In Plastic 300-mil Shrink 

Smail-Outline Packages (DL) and 3S0-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16374 is a 16-bit edge-triggered D-type 
flip-flop with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads, It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers, 

03855, APRIL 1991-REVISED OCTOBER 1992 

SN54ABT16374 ••• WD PACKAGE 
SN74ABT16374.,. DL PACKAGE 

(TOP VIEW) 

10E 
101 
102 

GNO 
103 
104 
Vcc 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
Vcc 
205 
206 

GNO 
207 
208 
20E 

1 U 48 

2 47 
3 46 
4 45 
5 44 ] 
6 43 j 

[ 7 42 
[ 8 41 
[ 9 40 

t 10 39 
[ 11 38 
[ 12 37 
[ 13 36 

14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

1CLK 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2CLK 

The device can be used as two 8-bit flip-flops or one 16-bit flip-flop, On the positive transition of the clock (ClK) 
input, the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components 

The output enable (DE) does not affect internal operations of the flip-flop. Old data can be retained or new data 
can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16374 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN7 4ABT1637 4 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thl. document contlln. PRODUCTION 

~:~f1I~~~~:'::, ~~~~~: ~: ~~~I:~~~rn:s:e~~r::!~t:r~o~~~r:,~ 
Production proc ... lng do.. not nece .. lrlly Include tilting 01 a" 
parameters. 

TEXAS .. 
INSfRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16374, SN7 4ABT1637 4 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03855, APRIL 1991-REVISEO OCTOBER 1992 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

01: ClK D Q 
L t H H 

L t L L 

L L X 00 
H X X Z 

logic symbolt logic diagram (positive logic) 

1 "'- 1EN 
48 

C1 
24 "'- 2EN 
25 

101: 

1CLK 

201: 

2ClK 
-, 

C2 1 D1 _4_7 ___ -+--'-1 

1D1 

1D2 

1D3 

1D4 

1D5 

1D6 

1D7 

1D8 

2D1 

2D2 

203 

2D4 

2D5 

2D6 

2D7 

208 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

i 
1D 1'V 

2D 2'V 

2 
1Q1 

3 
1Q2 

5 
1Q3 

6 
1Q4 

8 
1Q5 

9 
1Q6 

11 

12 
1Q7 201: 24 

1Q8 
13 

2Q1 2ClK 
14 

2Q2 
16 

17 
2Q3 201 36 

2Q4 
19 

2Q5 
20 

2Q6 
22 

2Q7 
23 

2Q8 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

TEXAS .. 
INSTRUMENTS 
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To 7 Other Channels 

To 7 Other Channels 
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SN54ABT16374, SN7 4ABT1637 4 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
03855, APRIL 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16374.......... . . . . . . . . . . . . . . . . . . . . . . .. 96 rnA 

SN7 4ABT1637 4 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-rnaximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

l::,vtlv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Information concerna producllin th.formatlve or 
d .. lgn pha.. of development. Characteristic data and other 

:r.~~;::~~!:~I~~~~~a~o~:: =~~~:::'''rv .. the right to TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16374 SN74ABT16374 

MIN MAX MIN MAX 

4.5 3:~~5 4.5 5.5 

2 .~£J 2 

& 0.8 0.8 

0t..'-t Vee 0 Vee 

.. -S> -24 -32 

/:;J 48 64 

A:F 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

rnA 

nsN 

°e 
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SN54ABT16374, SN74ABT16374 
16·BIT EDGE· TRIGGERED D· TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
03855, APRIL 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16374 SN74ABT16374 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3mA 3 3 3 
V VOH 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

Vee = 4.5 V, 10L = 48 mA 0.55 0.55 
V VOL 

Vee = 4.5 V, 10L = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ,.~1 ±1 JlA 
10ZH Vee = 5.5 V, Va =2.7V 50 $!.SO 50 JlA 
10ZL Vee = 5.5 V, . Va =0.5V -50 &-50 -50 I1A 

10FF Vee = OV, VI orVo:s; 4.5 V ±100 t't ±100 JlA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 .f:J 50 50 JlA 
lo§ Vee = 5.5 V, Va =2.5V -50 -100 -180 -;?:D -180 -50 -180 mA 

Outputs high 2 d"ltff 2 2 

Icc 
Vee = 5.5 V, 10= 0, 

Outputs low 67 67 67 rnA 
VI = Vee or GND 

Outputs disabled 2 2 2 

~Iee'll 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V 3.5 pF 

Co Va = 2.5 VorO.5 V 9.5 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the Increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration, ClK high or low 

tsu Setup time, data before ClKt 

th Hold time, data after ClKt 

PRODUCT PREVIEW Informlllon concal'l1l productlln the formltivi or 
dealgn phi.. of development. Charicterllllc dlta Ind other 
lpeClftClUonl III dallgn DOIII. TIXIIlnllrumllrtl IIIIMI the right to 
chang a or dllContInul th ... producll without nDUCI. 
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VCC=5V. 

TA = 25°C 

MIN MAX 

0 150 

3.3 

1.1 

1.3 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

SN54ABT16374 SN74ABT16374 
UNIT 

MIN j,MAX MIN MAX 

0 .i>-/~M 0 150 MHz 

3.~Ov,0;;-' 3.3 ns 

H.t~L'~ 1.1 ns 

1.3 1.3 ns 



SN54ABT16374, SN7 4ABT1637 4 
16·BIT EDGE-TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
03855, APRIL 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH elK 
tpHL 

tPZH OE 
tPZL 

tpHZ OE 
tpLZ 

PRODUCT PREVIEW Information conc.1'I1I producta In th.formatlv. or 
d .. lgn pha.. of d.v.lopm.nt CharlclerilUc dill Ind other 
lpeclnceUonlarl d .. lgn goala. Tlx" Inltrum.nll r ... rv .. the right 10 
chang I Of dlscontlnu. th ... producll without noUce. 

Vee =5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

150 

a 1.8 4.3 

2.7 4.5 

1.4 3.6 a 
1.7 3.5 

2.2 5.4 a 
2.3 4.6 

TEXAS ", 
INSIRUMENTS 

5.4 

5.6 

4.8 

4.6 

8.4 

7.7 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16374 SN74ABT16374 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.8 A 6.4 1.8 6.2 

2.7 .... ~':.:~6.4 
ns 

2.7 5.9 

),t4;:~'v 6.1 1.4 5.7 

"thY'''' 
ns 

5.5 1.7 5.3 

2.2 10.5 2.2 10 
ns 

2.3 9.8 2.3 8.7 



SN54ABT16374, SN74ABT16374 
16·BIT EDGE· TRIGGERED D· TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
D3855,APRIL 1991-REVISEDOCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rHD 

5000 
From Output --4IIf--e_-.JV\I\r-----' 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

TEST S1 

tPLHJ'tPHL Open 

tPL.ZItPZL 7V 

tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 
I 1 __ -

3V 

3V 
Timing Input --------X1.5 V 

_____ -J.I'-______ OV 

Inpul 3 X,-'_·5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1
4 .~ ~ 

1 tau I th 1 

_-..... 1 1 3V 

Data Input 
__ --'~1.5V ~ OV Output 

Control 
(low-level 
enabling) 

3V 

VOLTAGE WAVE,FORMS 
SETUP AND HOLD TIMES 

Input---.J 1.5 V 

3V 
\1.5~--- OV 

1 1 

14 ~ tpHL 
tpLH 14 ~ 

1 1 

~
VOH 

1.5V 
VOL 

1 

outpu_t ____ .,.,11•5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

1.5V 

---..,,~---- ov 
tPZL ---.I 14- I 

I I tp~ 14-

, 
___ LYv::I- 3.5 V 

1.5V I I 
'--__ ...I...-'!._ ~L~ 0.= V VOL 

tpHZ-.i !.-
tPZH ~ /4- I 

Output V 
Waveform 2 1 \Vo v;= 0,"3 V OH 
S1 at Open 1.5 V '-

(see Note C) ___ ...I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :$ 10 MHz, Zo = 50 0, tr :$ 2.5 ns, tf:$ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
INSTRUMENTS 
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SN54ABT16377, SN74ABT16377 
16·BIT EDGE· TRIGGERED D· TYPE FLlp·FLOPS 

• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIC_IIB™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at V cc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Archltectur.e Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
USing 25-mil Center-to-Center Spacings 

description 

The 'ABT16377 is a 16-bit positive-edge-triggered 
D-type flip-flop with a clock (1 ClK or 2ClK) input. 
It is particularly suitable for implementing buffer 
and storage registers, shift registers, and pattern 
generators. 

WITH 3·STATE OUTPUTS 

SN54ABT16377 ••• WD PACKAGE 
SN74ABT16377 ••• Dl PACKAGE 

(TOP VIEW) 

1crKEN[ 1 u 48 1CLK 
10d 2 47 101 
102 [ 3 46 102 

GND[ 4 45 GNO 
103 [ 5 44 103 
104 [ 6 43 104 
VCC[ 7 42 VCC 

105 [ 8 41 105 
106 [ 9 40 106 

GND 10 39 GNO 
107 11 38 107 
108 12 37 108 
201 13 36 201 
202 14 35 202 

GND 15 34 GNO 
203 16 33 203 
204 17 32 204 

VCC 18 31 VCC 

205 19 30 205 
206 20 29 206 

GND 21 28 GNO 
207 22 
208 23 

2crKEN 24 

27 207 
26 208 
25 2CLK 

OCTOBER 1992 

The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock input, 
the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 

Data input information that meets the setup time requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if the common clock-enable (1 CCKEf\J or 2CI:REN) input is low. Clock 
triggering occurs at a particular voltage level and is not directly related to the transition time of the positive-going 
pulse. When the buffered clock input is at either the high or low level, the D input signal has no effect at the output. 
The circuits are designed to prevent false clocking by transitions at CIREN. 

The SN74ABT16377 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16377 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74.A.BT16377 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information COIIctlmI producllin thelormatlvt or 
dealgn phlH 01 cltvtlopmtnt. Chlracterlltlc cltla and other 
Iptclftcatlona 1ft cltllgn goal .. TaXII Inatrumenla nurva. tha rtght to 
ching. or dlacontlnu. th.H procIucla without notlc .. 'TEXAS .. 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16377, SN74ABT16377 
16·BIT EDGE· TRIGGERED D· TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

logic diagram (positive logic) 

48 
1ClK 

1CI:KER 

101 
47 

25 
2ClK 

2CLKER 

201 
36 
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FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClXEN ClK 0 Q 

H X X 0 0 
L t H H 

L t L L 
X L X 00 

v 
To 7 Other Channels 

v 
To 7 Other Channels 

TEXAS .. 
INSTRUMENTS 
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SN54ABT16377, SN74ABT16377 
16·BIT EDGE· TRIGGERED D· TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0;5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16377.................................. 96 rnA 

SN74ABT16377 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratingsH may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT16377 SN74ABT16377 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

ll.Vll.v Input transition rise or faU rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT16377, SN74ABT16377 
16·BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16377 SN74ABT16377 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vec =4.5V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

Vee=5V, 10H =-3 mA 3 3 3 
VOH V 

Vee =4.5V, 10H =-24mA 2 2 

Vee =4.5V, 10H = -32 mA 2* 2 

Vee =4.5 V, 10L= 48 mA 0.55 0.55 
VOL V 

Vee =4.5V, 10L= 64 mA 0.55* 0.55 

II Vee =5.5V, VI = Vee or GND :t:1 :t:1 :t:1 !!A 
10ZH Vee =5.5 V, Vo =2.7V 50 50 50 !!A 
10ZL Vee =5.5V, Vo=0.5V -50 -50 -50 iJ.A 

10FF Vee=OV, VI orVo:s; 4.5 V :t:100 :t:100 !!A 
leEX Vee = 5.5 V, Vo =5.5V Outputs high 50 50 50 !!A 
lo§ Vee =5.5V, Vo =2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 2 2 2 

Icc 
Vee =5.5V, 10 =0, 

Outputs low 67 67 67 mA 
VI = Vee or GND 

Outputs disabled 2 2 2 

Alec' 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V pF 

Co Vo = 2.5 VorO.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT16377, SN74ABT16377 
16·BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output - __ - ___ I------".J\I\,----/ 

Under Test 

CL= 50 pF 

(see Note A) I soon 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input -------x1.S V _______ .1'--______ OV 

Data Input 

1
4 .~ ~ 

I tau I' th 1 
- __ I 1 3V 

____ ~1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~1.sV \1.S~--- 3V 

I. OV 

tpLH 14 ~ 1 I 

~ ~ tpHL 
1 

outpu_t ___ ....J11.s V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tPLHi'tPHL Open 
tPultpzL 7V 
tpHz/tpzH Open 

~--tw~ 

I 1 __ --3V 

Inpul 3 X",'_'s_v __ ov 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V 

I ~ ____ ov 
tpZL ---.I 14- I 

I I tp~ 14-
I V---L:-r-- 3.SV 

: , 1.SV. :.f ~L":O-=V VOL 

I tPHZ--.I!.-
tPZH -.I 14- I 

Output V 

(!r~~F~~ ___ ...It. ':~ _ ~;':"-3V_:HV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :$ 10 MHz, Zo = 50 n, tr :$ 2.5 ns, tf:$ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB' 
Layout 

• High-Drive Outputs (-32-mA IOHI 64-mA lou 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16460 is a 4-bit-to-1-bit multiplexed 
registered transceiver used in applications where 
four separate data paths must be multiplexed 
onto, or demultiplexed from, a single data path. 
Typical applications include multiplexing and/or 
demultiplexing of address and data information in 
microprocessor- or bus-interface applications. 
This device is also useful in memory-interleaving 
applications. 

OCTOBER 1992 

SN54ABT16460 ••. WD PACKAGE 
SN74ABT16460 ••. DL PACKAGE 

(TOP VIEW) 

LEAB1 
LEAB2 

LEBA 3 
GND 4 

LEB1 5 

LEB2 6 

Vcc 7 
CLK8A 8 

OES 9 

CLKA8 
GND 

1A 
2A 

CE_SELO 
CE_SEL1 

3A 
4A 

GND 
CLKENAB 

crKENB 
CLKENBA 

Vcc 
LEB3 
LEB4 
GND 
UEA 

LEAB3 
LEAB4 

OEBT 
nEB2 

54 SELO 
53 GND 
52 181 
51 182 

50 Vcc 
49 183 
48 184 
47 281 
46 GND 
45 282 
44 283 
43 284 
42 381 
41 382 
40 383 
39 GND 
38 384 
37 481 
36 482 

35 Vcc 
483 
484 
GND 
SEL1 
0EB3 

Five 4-bit I/O ports (1A-4A, 1 B1-4, 2B1-4, 3B1-4, and 4B1-4) are available for address and/or data transfer. 
The output-enable (OEB, OEBT -0EB4, and OEA) inputs control the bus transceiver functions. These control 
signals also allow 4-bit or 16-bit control depending on the OEB" level. 

Address and/or data information can be stored using the internal storage latches/flipflops. The latch-enable 
(LEB1-LEB4, LEBA, and LEAB1-LEAB4) and clock/clock-enable (CLK!CCKEN) inputs are used to control 
data storage. When either one of the latch-enable inputs is high, the latch is transparent (clock is a don't care 
as long as the latch-enable is high). When the latch-enable input goes low (providing that the clock does not 
transit from low to high), the data present at the inputs is latched and remains latched until the latch-enable input 
is returned high. When the clock-enable is low and all the latch-enables are low, data can be clocked on the low 
to high transition of the clock. When either the clock-enable or one latch-enable is high, the clock is a don't care. 

Four select pins (SELO, SEL 1, CE_SELO, and CE_SEL 1) are provided to multiplex data (A port), or to select 
one of four clock-enables (B port). This allows the user to have the flexibility of controlling one bit at a time. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlonn.tJon conclrna producla In tht lonnatlvi or 
dllign pha.. 01 dlvalopmant. Characterlatlc data and other 
Iplclflc.tJon. arl dllign goala. Texil Ina!rumanla r .. arv .. thl right to 
changl or diacontinul thl .. producla without notici. TEXAS • 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

description (continued) 

3-52 

To ensure the high-impedance state during power-up or power-down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability 'of the driver. 

The SN74ABT16460 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16460 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16460 is characterized for operation from -40°C to 85°C. 

A-TO-B OUTPUT-ENABLE TABLEt 

INPUTS OUTPUT 

OES 'OESii Bn 

H H Z 

H L Z 

L H Z 

L L Active 

t n = 1,2,3,4 

A-TO-B STORAGE TABLE (ASSUMING OES = L, 0EBii = L)* 

INPUTS OUTPUTS 

C(KEN~B CE SEL1 CE SELO CLKAB LEAB1 LEAB2 LEAB3 LEAB4 B1 B2 B3 B4 

X X X X H L L L A Ao Ao Ao 
X X X X H H H L A A A Ao 
L X X L L L ·L L Ao Ao Ao Ao 
L L L t L L L L A Ao Ao Ao 
L L H t L L L L Ao A Ao Ao 
L H L t L L L L Ao Ao A Ao 
L H H t L L L L Ao Ao Ao A 

H X ·X t L L L L Ao Ao Ao Ao 
* This table does not cover all the latch-enable cases since they have similar results. 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

B-TO-A STORAGE TABLE (BEFORE POINT "P") 

INPUTS 
C[KEffB" CLKBA LEB1 LEB2 LEB3 LEB4 SEL1 SELO 

X 
X 
X 
X 

L 

L 

X H L L L L L 

X L H L L L H 

X L L H L H L 

X L L L H H H 

L L 

L H 
t L L L L 

H L 

H H 

L L 

L L L L 
L 

L 
H 

H L 

H H 

B-TO-A STORAGE TABLE (AFTER POINT "P") 

INPUTS OUTPUT 

C[KEfilB~ CLKBA LEBA ~ B A 

X X X H X Z 
X X H L L L 

X X H L H H 

H X L L X Act 
L t L L L L 

L t L L H H 

L L L L X Act 
t Output level before the indicated steady-state input conditions 

were established. 
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up" 

81 

82 

83 

84 

81 

82 

83 

84 

810t 

820t 

830t 

840t 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

logic diagram (positive logic) 

LEB 

LEB 

LEB 

LEB 

4 

3 

2 

1 

SEL 1 

SEL 0 

LEB A 

LEA8 

LEAS 

LEAB 

LEAB 

4 

3 

2 

----a 0EBf 

~ 

~ 

-c-l::~UEB4 
"-- ~OES ----------------. I .- I 

I ~ ~I<I_CE-SELO I 
I ~ I I -... ~ CE_SEL1 I 

:D CLKB A 

I ~ H~CLKENAB ! 
L -f.~~-~~~~~~~~J g CLKENB 

C 
o 
-I 
"tJ 
:D 
m 
!S 
m 
=E 

CLKAB 

1A 
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A 

r----- fo- -f- -10f4 lE~ ,~,~, 

Channels 0 
r- ClK 

CE = lE-
r---

~ -
0 

CE ~ ClK 
r- ClK r-;;p;- M _ CE 

0 
U = lE l- X - ClK --- r-- - CE 

0 
lE-= ClK 
CE 

'- 0 
lE-, ~ ,~Ir i-

f1'~ , 

i 

i ~:} ! 

L __ -------------- --- ~---~ n 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V, (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16460.................................. 96 rnA 

SN74ABT16460 ................................. 128 rnA 
Input clamp current, 1,K (V, < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT16460 SN74ABT16460 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 48 64 mA 

Il.t/Il.v Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: . Unused or floating pins (input C?r I/O) must be held high or low. 
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee =4.5 V, 11=-18mA 

Vee =4.5 V, 10H =-3mA 2.5 

VOH 
Vee=5V, 10H =-3 rnA 3 

Vee = 4.5 V, 10H =-24 rnA 2 

Vee = 4.5 V, 10H = -32 rnA 2* 

VOL 
Vee =4.5 V, 10l= 48 rnA 

Vee = 4.5 V, 10l= 64 rnA 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

IOZH§ Vee = 5.5 V, Vo =2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee =OV, VI or Vo :s 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

1011 Vee = 5.5 V, Vo = 2.5 V -50 -100 

Vee = 5.5 V, Outputs high 

Icc 10 = 0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

AleeN 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16460 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-200 -50 -200 

2 2 

35 35 

2 2 

1.5 1.5 

'I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16460 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -200 

2 

35 

2 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

I!A 

I!A 
I!A 
I!A 
I!A 
rnA 

rnA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16460 SN74ABT16460 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

Pulse duration 
lEAB or LEBA high 4 

tw ns 
ClKAB or ClKBA high or low 4 

Before ClKt 
AorB 2 

CEKEl'J 3 
tsu Setup time ns 

A before LEAB l or B before LEBM * 
CLK high 2 

ClK low 2 

AfterClKt 
AorB 2 

th Hold time CEKEl'J 2 ns 

A after lEAB l or B after lEBM 3 

* Tight parameters 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
Vcc=5V, 

SN54ABT16460 SN74ABT16460 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 7* 
AorB BorA ns 

tpHL 7* 

tpLH 
CLKAB B ns 

tPHL 

tpLH 
CLKBA A ns 

tpHL 

tpLH CEA'B 
7 

B ns 
tPHL 7 

tpLH [EBA 
6 

A ns 
tpHL 6 

tpLH [Eg 
8 

A ns 
tpHL 8 

tpLH 8 
SEL A ns 

tpHL 8 

tpLH 
CE_SEL B ns 

tpHL 

tPZH 
OE 

10 
AorB ns 

tPZL 10 

tpHZ 
OE 

10 
AorB ns 

tpLZ 10 

* Tight parameters 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

SOOO 
From Output ---.--.f----'\N\i----J 

Under Test 

CL= 50 pF 

(see Note A) I SOOO 

tpLWtpHL Open 
tPLZltPZL 7V . 

tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw-.j 

I 1~--3V 

3V 
Timing Input -------X1.SV _______ .1'--______ OV 

Inpu, 3 X,-'_·s_v __ ov 
VOLTAGE WAVEFORMS 

PULSE DURATION '.. .~ ~ , tau I th , 

__ "",,' ,3V 

Data Input ____ ~1.SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \1.SV 

tPLH!'" ~ 
, I 

,.. ~ tpHL 

3V 

OV 

, 

outpu_t ___ --Il1.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 

""'-__ ...IQ._ - - - ov 
tPZL --.I 14- I 

I I tp~ 14-
Output I V - - - L: -r-- 3.S V 

wa~~f~~~ ~ : , 1.S V .: -f ~L~ 0.= V VOL 

(see Note C) I tPHZ--.I!.-

tpZH ~ 14- I V Output 
Waveform 2 [I \Vo VI;: 0.-3 V OH 
S1 at Open 1.S V . '-

(see Note C) ___ -I - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA 10HI 
64-mA 100 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mll Center-to-Center Spacings 

description 

The 'ABT16470 is a 16-bit registered transceiver 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing in either 
direction. The 'ABT16470 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate 
clock (ClKAB or ClKBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 

To avoid false clocking of the flip-flops, CE should 
not be switched from high to low while ClK is high. 

SN54ABT16470, SN74ABT16470 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT16470 ••• WD PACKAGE 
SN74ABT16470 ••• DL PACKAGE 

(TOP VIEW) 

.[ 1 U 56 10EAB 
1CLKA8 
1CEAS 

GND 
1A1 
1A2 

Vcc 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2CEAS 

2CLKA8 
20EAB 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 ] 
29 ] 

10EBA 
1CLK8A 
1'CEBA 
GND 
181 
182 
Vcc 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vcc 
287 
288 
GND 
2'CEBA 
2CLK8A 
20EBA 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16470 is packaged in TI's shrink small-outline package (Dl), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16470 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16470 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16470, SN74ABT16470 
16·BIT REGISTERED TRANSCEIVERS 
WITH a·STATE OUTPUTS 
SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992 

logic symbolt 

10EBA 

1~ 

1CLKBA 

10EJrn 

1CEJrn 

1CLKAB 

20EBA 

2~ 

2CLKBA 

20EJrn 

2CEJrn 
2CLKAB 

56 

54 

55 

1 

3 

2 

29 

31 

30 

28 

26 

27 

5 

r---

r---

r---

r---

r---

r---

r---

r---

1A1 
~ 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

~ ... 
~ ... 

~ ... .... 

L 

.... 
~ 

~ ... .... ... 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 , i 

U \73 1 50 

60 1 4\7 

~ 
~ 

~ ... .... 

\79 1 110 
~ 120 1 10\7 

~ 

.... 
~ .. 

~ ... .... 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

TEXAS ." 
INSfRUMENTS 

3-60 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3· 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

1~ 

1~ 

1CLKBA 

1tfEXS 

1t!EXS 

1CLKAB 

1A1 5 

2~ 

2~ 

2CLKBA 

2tfEXS 

2t!EXS 
2CLKAB 

2A1 15 

SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS085A-03794, FEBRUARY 1991-REVISED OCTOBER 1992 

52 
t--Ir-.--- 1 B1 

~------~v~------~ 

To 7 Other Channels 

42 
t--If--e---- 2B1 

v 

To 7 Other Channels 
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SN54ABT16470, SN74ABT16470 
16·81T REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992 

FUNCTION TABLEt 

INPUTS 

~ CLKAB 0EJrn A 

H X X X 
X X H X 
L L L X 
L t L L 

L t L H 

OUTPUT 

B 

Z 
Z 

Bo* 
L 

H 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses CESA, eLKBA, and UEBA. 

* Output level before the indicated steady-state input 
conditions were established. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16470.................................. 96 rnA 

SN74ABT16470 ................................. 128 rnA 
I nput clamp current, 11K (VI < 0) ................................... '. . . . . . . . . . . . . . . . . . . . . . .. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

§ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

IlVllv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Information conc.rna producllin the formatlv. or 
dllign ph... of developmenl Ch.r.cterlIUc dall .nd other 
apaclflcaUon. are dealgn gOIII. T.xllln.lrum.nll rea.rvll the rlght to 
ch.ng. or dllContlnu. th ... producll without noUc •• 
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MIN MAX MIN MAX 

4.5 .9.5 4.5 5.5 

2 ~I 2 

§..! 0.8 0.8 

Of,£{ Vee 0 Vee 

~ -24 -32 

~> 48 64 

""If:! 10 10 
" 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 
°e 



SN54ABT16470, SN74ABT16470 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TVPt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vec = 4.5 V, 10H =-3mA 2.5 

Vee = 5 V, 10H =-3mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee =4.5V, 10H =-32mA 2* 

Vee=4.5V, 10l=48 mA 
VOL 

Vee=4.5V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo =0.5V 

10FF Vee=OV, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5V Outputs high 

10'1 Vee=5.5V, Vo= 2.5V -50 -100 

Vee=5.5V, Outputs high' 

Icc 10 =0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

Vee = 5.5 V, One input at 3.4 V, 
dleell 

Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V Control inputs 3 

Clo Vo = 2.5 VorO.5 V Aor B ports 8.5 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16470 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* ~ /t. 
:1:1 r'i:"':l:1 

:1:100 ,hq::l:100 

50 ,.A. 50 

-50 ~T -50 

:1:100 ,,0' 
50 <t~ 50 

-200 -50 -200 

2 2 

35 35 

2 2 

0.5 0.5 

'I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16470 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

:1:100 

50 

-50 

:1:100 

50 

-50 -200 

2 

35 

2 

0.5 

1# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

!!A 

!!A 
!!A 
!!A 
!!A 
mA 

mA 

\ 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

vee = 5V, 

TA = 25°C 

MIN MAX 

fclock Clock frequency 0 150 

twll Pulse duration, CLKAB or CLKBA high or low 3.3 

tsu Setup time, data before CLKABt or CLKBAt 4 

th Hold time, data after CLKABt or CLKBAt 1 

/I This parameter is specified by design but not tested. 

PRODUCT PREVIEW Informllfon concema producta In the lormlllvi or 
d .. lgn phi.. 01 deVelopmlnt Chlrlcteriltlc dill Ind other 
lpeclftCIUonl III d .. lgn goel .. Tlxulnllrum.nll rleervll thl right to 
chlngl or dllContlnul thlll prodUCII wtthout noUcl. TEXAS .. 
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SN54ABT16470 SN74ABT16470 
UNIT 

MIN I.,. MAX MIN MAX 

0",)'/;':150 0 150 MHz 

~ff.~ 3.3 ns 

4,'$i:" 4 ns 

". 11 ns 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSOB5A-03794, FEBRUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH elK 
tpHL 

tPZH OE 
tPZL 

tpHz OE 
tpLZ 

tPZH 
~ 

tpZL 

tpHz 
~ 

tpLZ 

PRODUCT PREVIEW Intomlllllon _l1li producta In thllormlllvl or 
dellgn pha.. 01 devtlopmllll. CharlCterllllc cilia and othlr 
apaclflcatlona 1/'1 dellgn goal .. TlxalnltrumtnllreHl'Ytelh, right to 
change or dllContInu,lh ... productI without notice. 

VCC=5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

150 

1.4 3.1 4.8 
AorB 

1.3 3.2 4.6 

1 3.1 4.3 
AorB 

1.2 3.6 5.8 

1.9 3.7 4.9 
AorB 

1.6 3.3 4.8 

AorB 
1 3.4 4.6 

1.2 3.9 6 

1.7 3.9 5.2 
AorB 

1.5 3.6 5.3 

TEXAS ." 
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SN54ABT16470 SN74ABT16470 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.4 5.1 1.4 4.9 

!~1 
ns 

1.3 1.3 4.9 

1 J~" 5 1 4.9 

1.2$' 
ns 

6.9 1.2 6.8 

1.~"'" 6 1.9 5.5 

,1::1f 
ns 

5.4 1.6 5.3 

,.,CH 5.8 1 5.7 
ns 

'C'1.2 7.3 1.2 7.2 

1.7 6.2 1.7 5.8 
ns 

1.5 5.5 1.5 5.4 
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SN54ABT16470, SN74ABT16470 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS085A-03794, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

5000 
From Output -_e---4I-----'\N-v----J 

tpLHitpHL Open 
tPLZi'tPZL 7V 

Under Test 

CL=50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input 
------';(1.5 V 
_______ .1'--______ OV 

I.. .~ ~ 
1 tau 1- th 1 

_-_I 1 3V 

__ --'X1
•
5V ~ OV 

Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~1.5V 
3V 

\~5~--- OV 

tpLH !1111 ~ 1 1 

I" ~ tpHL 

~
VOH 

1.5V 
VOL 

1 

Outpu_t ____ -'11.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

tpHz/tpzH Open 

IIIII--tw----.j 

I 1~--3V 

Input 3 X'-~_·5_V __ 0 V 

Output 
Control 

(low-level 
enabling) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

1.5V 

'---_--J.a. - - - - 0 V 

tpZL --.I II1II- 1 

. 1 1 tp~ 14-

Output 1 1 I 
I \ ___ L~I_ 3.5V 

wa~~f~~~ ~ 1
1
.
5 

V I ~L~ 0.= V VOL 

(see Note C) 1 tpHZ-.l!.-

tPZH ~ 14- I 
Output V 

Waveform 2 I - - - OH 

l -\ VV·OH-0.3V 
S1 at Open 1.5 V '-

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tl s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• UBT ™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• LatCh-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 VatVcc = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged in Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (C[RAS and 
CCKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CCKAB is held at a high or low logic level. If LEAB 
is low, the A bus data is stored in the latch/flip-flop 
on the high-to-Iow transition of C[KAB. 
Output-enable OEAB is active-high. When OEAB 
is high, the outputs are active. When OEAB is low, 
the outputs are in the high-impedance state. 

SN54ABT16500A, SN74ABT16500A 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057C-D3658, DECEMBER 199D-REVISED OCTOBER 1992 

SN54ABT16500A .•. WD PACKAGE 
SN74ABT16500A ••. DL PACKAGE 

(TOP VIEW) 

OEA8 1 
LEA8 

A1 
GND 4 

A2 
A3 

A6 
GND 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vcc 
A16 
A17 

GND 
A18 

OEBA 
LE8A 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

GND 
crn:AB 

54 81 
53 GND 
52 82 
51 83 
50 Vcc 
49 84 
48 85 
47 86 
46 GND 
45 87 
44 88 

89 
810 
811 
812 

39 GND 
38 813 
37 814 
36 815 
35 Vcc 

816 
817 
GND 
818 
CD\8A 
GND 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and C"[f{BA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16500A is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus+, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 
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SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057C-D3658, DECEMBER 199~EVISED OCTOBER 1992 

description (continued) 

The SN54ABT16500A is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16500A is characterized for operation from -40°C to 85°C. 

3-68 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB ~ A B 

L X X X Z 
H H X L L 

H H X H H 

H L ~ L L 

H L ~ H H 

H L H X Bo* 

H L L X BoS 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CEKBA. 

* Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that 'CCR'AB" 
was low before LEAB went low. 

TEXAS .. 
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logic symbolt 

1 
OEAB 

CI:KJrn 
55 

2 
LEAB 

27 
~ 

~ 
30 

28 
LEBA 

3 
A1 

5 
A2 

6 
A3 

8 
A4 

9 
AS 

10 
A6 

12 
A7 

13 
A8 

14 
A9 

15 
A10 

16 
A11 

17 
A12 

19 
A13 

20 
A14 

21 
A15 

23 
A16 

24 
A17 

26 
A18 

EN1 

" 2C3 

L.b 
C3 
G2 

" EN4 

" 5C6 

L.b C6 
G5 , 

l.-
3D 1 

4V 1 

, 

... , 

...... , 

... 
' .. 
... 
....... 
' .. .. 
..... 
' .. 
... ... 

' r 

SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

r 
1'V 

60 

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992 

W 
,r 

,r .... 
,r 

.. 

.. 

.. 
r 

.. 

r 

r 

.. 

..... 
~ .. 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

88 

89 

B10 

B11 

B12 

813 

814 

815 

816 

817 

818 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057C-D3658, DECEMBER 199G-REVISED OCTOBER 1992 

logic diagram (positive logic) 

C1 C1 

B1 

A1 --~----+--+--+-----------110 10 

C1 C1 

10 1Dr-----------~-+--+-~r-~ 

~----------------------~vr-------------------------J 

To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 110 ports) (see Note 1) .................................. -0,5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16500A ................................ 96 rnA 

SN74ABT16500A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT16500A SN74ABT16500A 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 .~,,?5 4.5 5.5 V 

VIH High-level input voltage 2 ~iI 2 V 

Vil Low-level input voltage I:q 
,0 .. 0.8 0.8 V 

VI Input voltage Ol~ Vee 0 Vee V 

10H High-level output current .~ -24 -32 mA 

10l Low-level output current t;) 
r<o; 48 64 mA 

b.t/b.v Input transition rise or fall rate I Outputs enabled nl:if 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TVpt MIN 

VIK Vee=4.5V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee =5V, 10H =-3mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee =4.5 V, IOl=48 mA 
Val 

Vee =4.5V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND , Aor B ports 

10ZH§ Vee =5.5V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee =OV, VI or Va :s; 4.5 V 

leEX Vee = 5.5 V, Va = 5.5 V Outputs high 

10' Vee = 5.5 V, Va =2.5V -50 -100 

Vee=5.5V, Outputs high 

Icc 10=0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

b.led' 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cio Va = 2.5 VorO.5 V Aor B ports 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16500A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* ~ b. 
:1 ~"'- :1 

:100 At:" :100 

50 "h. 50 

-50 ;? -50 

:100 }Y 
50 ~'~ 50 

-180 -50 -180 

3 3 

76 76 

3.3 3.3 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16500A 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

:1 

:100 
!.LA 

50 !.LA 
-50 !.LA 

:100 !.LA 
50 !.LA 

-50 -180 mA 

3 

76 mA 

3.3 

1.5 mA 

pF 

pF 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Informltlon conCirna products In the forrnlllv. or 
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SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057C-D3658, DECEMBER 1990--REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16500A SN74ABT16500A 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

twt 
LEAB or LEBA high 3.3 ii,'>.' 3.3 

Pulse duration ns 
~ or CmBA high or low 3.3 ,:s.'" 3.3 17. 
Abefore~! 4.5 ntt.w 4.5 

B before CmBA! 1-~ 4 
tsu Setup time ns 

\ ClX high l},~ 1.5 
A before LEAB! or B before LEBA! 

\ ClXlow ~9i:5 4.5 

Aafter~! orBafterCmBA! ~" 0 0 
th Hold time ns 

A after LEAB! or B after LEBA! 1.5 1.5 

t This parameter is specified by design but not tested. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
AorB 

tpHL 

tpLH 
LEAB or LEBA 

tpHL 

tpLH 
~orCmBA 

tPHL 

tpZH 
OEABorOEaA 

tPZL 

tpHZ 
OEABorOEaA 

tpLZ 

PRODUCT PREVIEW Informltion eonelrna proclucta In lilt lormetJve or 
dllign phi.. 01 c!tvelopment. Charactellltie data Ind other 
'Pfelfle.tlon. arl d .. lgn goal .. T'XI.ln.trum,nta rtHIV" the right to 
change or dlaconllnuelh, .. producll without notlel. 
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vee = 5 v, 
TO 

(OUTPUT) TA = 25°C 

MIN TYP MAX 

150 200 

BorA 
1.1 2.7 3.6 

1 2.9 3.9 

BorA 
1 3.4 4.7 

1 3.4 4.7 

BorA 
1 3.1 4.4 

1 3.1 4.3 

BorA 
1 2.9 4.1 

2.5 4.5 5.7 

BorA 
1.5 4.5 5.2 

1.4 3.4 4.7 

TEXAS • 
INsrRUMENTS 

SN54ABT16500A 

MIN MAX 

150 

1.1 4.4 

1 17:4.6 

1 ,-:'i:-'-i'5.6 

1D~' 5.4 

1f~' 5.4 

;,r ~ 5.2 

,,(j'1 4.8 

Q;'2.5 6.9 

1.5 6.6 

1.4 5.8 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74ABT16500A 
UNIT 

MIN MAX 

150 MHz 

1.1 4 

1 4.6 
ns 

1 5.3 
ns 

1 5 

1 5.3 
ns 

1 5 

1 4.8 

2.5 6.6 
ns 

1.5 6.2 
ns 

1.4 5.4 
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SN54ABT16500A, SN74ABT16500A 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057Crl>3658, DECEMBER 199D-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rNO 

Soog 
From Output - ____ f---e_-JV\I\r------J 

Under Test 

CL= SO pF 

(see Note A) I Soog 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input -------X1.S V 

_____ -J.I'--______ OV 

Data Input 

I~ .~ ~ 
1 tau I th 1 

___ I 1 3V 

___ ~1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

I?PUtJ 1.SV 

3V 

\1.S~--- OV 

tpLH 14 ~ 1 I 

14 ~ tpHL 
1 

outpu_t ____ Jl1.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

lpLHItpHL Open 

tPLZI'tpzL 7V 

tpHz/tpZH Open 

14--tw~ 

1 I 3V 

Input 3 X,-'_'s_v __ 0 V 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V 

___ J~ ____ ov 

tPZL --.I 14- I 
I I tp~ 14-
I {---~b-- 3.5V 

"\ 1.SV I £ VoL +0.3V 
• 1_ --- VOL 

tpHZ--.l jCI""" 

tpZH ~ 14- I 
Output V 

Waveform 2 l \:--- OH VOH-O.3V 
S1 at Open 1.S V 

(see Note C) ___ -' - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 g, tr s 2.5 ns, ttS 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-liB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• UBT ™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB is held at a high or low logic level. If LEAB 
is low, the A bus data is stored in the latch/flip-flop 
on the low-to-high transition of CLKAB. When 
OEAB is high, the outputs are active. When OEAB 
is low, the outputs are in the high-impedance 
state. 

SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS086A-D3795. FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT16501 ••• WD PACKAGE 
SN74ABT16501 •.• DL PACKAGE 

(TOP VIEW) 

OEA6 1 GND 
LEA6 2 CLKA6 

A1 3 61 
GND 4 GND 

A2. 5 62 
A3 6 63 

Vee 7 Vce 
A4 8 64 
A5 9 65 
A6 10 66 

GND 11 GND 
A7 12 67 
A8 13 68 
A9 14 69 

A10 15 810 
A11 16 611 
A12 17 812 

GND 18 GND 
A13 19 613 
A14 20 614 
A15 21 815 
Vce 22 Vee 
A16 23 816 
A17 24 817 

GND 25 GND 
A18 818 

UE8A CLK8A 
LEBA GND 

Data flow for B to A is similar,to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16501 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the sar:ne printed-circuit-board area. 

Widebus+, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED till, dOCurMnt contallll PRODUCTION 

~~~ftl~!=~ ~tI"'m:~: ~:I~=~~=rd~n:;. 
Production proc ... lng doll not nacllllllly Include t .. tlng 01 all 
paramaltre. 
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SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS086A-03795, FEBRUARY 1991-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT16501 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16501 Is characterized for operation from -40°C to 85°C. 

3-76 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CLKAB A B 
L X X X Z 

H H X L L 
H H X H H 

H L t L L 
H L t H H 

H L H X Bo* 
H L L X BoS 

t A-to-S data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKSA. 

* Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was high before LEAS went low. 

§ Output level before the indicated steady-state input 
conditions were established. 
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logic symbolt 

1 
OEAB 

55 
CLKAB 

2 
LEAB 

LD 
0E'B1( 

27 r..... 
30 

CLKBA 
28 

LEBA 
LD 

3 
A1 

~ 
5 

A2 , 
6 

A3 ...... 
8 

A4 .. _ .. 
'" ... 

9 
AS .... , 

10 
A6 .. .. 

'" ... 
12 

A7 ... 
13 

A8 , 
14 

A9 ..... ... 
15 

A10 
16 

A11 .. ... 
17 

A12 ... 
19 

A13 
20 

A14 .. ....... 
21 

A15 .... ~ .. 
'" ... 

23 
A16 

24 
A17 

26 
A18 

EN1 

2C3 

C3 
G2 

EN4 

5C6 

C6 
G5 , 
3D 1 

4'V 1 

SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

r 
1\7 

60 

SCBS086A-03795, FEBRUARY 1991-REVISED OCTOBER 1992 

W 

.. 
'" 

.... 
"' ... 
"' ... 

"' ... 

.... 
'" 

.... 
'" 

, ... 
...... 
"' ... 

... 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

B10 

B11 

B12 

B13 

B14 

B15 

B16 

B17 

B18 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992 

logic diagram, (positive logic) 

OEAB 1 

LEBA 

CLKAB 

LEAB 

C1 C1 

A1 ~3~ __ ---4--+--4-----------41D 10 

C1 C1 

10 10~----------~-+--+-~~~ 

~----------------------~v~----------------------~ 
To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ..... , ... , ....... , ..... " ... ,." .......... ' ...... , ... , .... , -0.5 V to 7 V 
Input voltage range, VI (exceptl/O ports) (see Note 1) .................... , ........... ,. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16501 .................................. 96 rnA 

SN74ABT16501 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ...... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 rnA 
Maximum power disSipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS086A-D3795. FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT16501 SN74ABT16501 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 . ..i?5 4.5 5.5 V 

VIH High-level input voltage 2 §/ 2 V 

VIL Low-level input voltage iJ:,fJ 0.8 0.8 V 

VI Input voltage If:" Vcc 0 Vee V 

10H High-level output current ,Is' -24 -32 mA 

10L Low-level output current ~ 48 64 mA 

ll.t/ll.v Input transition rise or fall rate I Outputs enabled 4)«" 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vcc =4.5V, 11=-18mA 

Vcc=4.5V, 10H =-3mA 2.5 

Vcc =5V, 10H =-3mA 3 
VOH 

Vcc=4.5V, 10H =-24mA 2 

Vcc=4.5V, 10H =-32mA 2* 

Vce = 4.5 V, 10L= 48 mA 
VOL 

Vee=4.5V, 10L= 64 mA 

Vee=5.5V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee=5.5V, Vo =0.5V 

10FF Vee=OV, VI orVo:s; 4.5 V 

IcEX Vee = 5.5 V, Vo =5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

Icc 10=0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

ll.lee# 
Vec = 5.5 V, One input at 3.4 V, Control inputs 
Other inputs at Vec or GND Aor B ports 

Ci VI = 2.5 Vor 0.5 V Control inputs 4 

Clo Vo = 2.5 V or 0.5 V Aor B ports 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT16501 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* (rf 
±1 ,-:;.' ±1 

±100 A't-' ±100 

50 "'~ 50 

-50 ;;;S -50 

±100 ,,0 
50 4,. .. 50 

-180 -50 -180 

3 5 

76 76 

3.3 5.3 

5 6 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16501 
UNIT 

MIN MAX 

-1.2 V 

2.5' 

3 
V 

2 

V 
0.55 

±1 

±100 
!AA 

50 !AA 
-50 !AA 

±100 IlA 

50 !AA 
-50 -180 mA 

3 

76 mA 

3.3 

5 
mA 

1.5 

pF 

pF 

# This is the increase in supply current for each input that is at the specified TIL voltage level 'rather than Vee or GND. 

PRODUCT PREVIEW Information concerns proclucta In IhI fonnlllv. or 
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SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS086A-03795, FEBRUARY 1991-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16501 SN74ABT16501 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency, CLKAB or CLKBA 0 ,,\105 0 105 MHz 

twT Pulse duration 
LEAB or LEBA high 3.3 .:51/ 3.3 

CLKAB or CLKBA high or low 4.7t::~· 
ns 

4.7 

A before CLKAB t or B before CLKBA t ,~ z 3.5 

tsu Setup time 
A before LEAB ~ or B before LEBM 

I CLK high .~ 4 ns 

I CLK"low ;:1.5 1.5 

Hold time 
A after CLKAB t or B after CLKBA t ,.'4.::- 1 1 

th 
A after LEAB~ or B after LEBM 

ns 
2.5 2.5 

t This parameter is specified by design but not tested. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

I 
FROM 

PARAMETER 
(INPUT) 

fmax CLKAB or CLKBA 

tpLH 
AorB 

tpHL 

tpLH 
LEAB or LEBA 

tpHL 

tpLH 

tpHL 
CLKAB or CLKBA 

tPZH 
OEAB orOE'BA 

tpZL 

tpHz 
OEAB orOE'BA 

tpLZ 

PRODUCT PREVIEW Infonnltlon conc.1'I1I producta In the formatlv. or 
de.lgn pha.. of dewlopment. CharlClllfltlc dill Ind other 
.peclflcltlon. ere dealgn goal .. T.XIIlnatrumenta rllIIYI. til. right to 
chang. or dltcontlnu. til ... producII without notice. 
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vee = 5 V. 
TO 

(OUTPUT) 
TA = 25°C 

MIN TVP MAX 

105 160 

1 2.6 3.4 
BorA 

1 2.6 3.4 

BorA 
1.3 3.3 4.3 

1.4 3.1 4.1 

BorA 
1.5 3.5 4.5 

1.3 3.1 4.1 

BorA 
1 3 4 

2.6 4.9 5.9 

BorA 
1.6 3.9 4.9 

1.1 3.4 4.4 

1ExAs .. 
INSTRUMENlS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16501 SN74ABT16501 
UNIT 

MIN MAX MIN MAX 

105 105 MHz 

1 3.9 1 3.7 

!;~4.1 
ns 

1 1 4 

1.3 IS.'" 5.4 1.3 5.1 

1.4 Jtf' ns 
4.6 1.4 4.4 

1.p:", 5.3 1.5 5 

,.1:$ 
ns 

4.6 1.3 4.4 

",,0"1 4.8 1 4.7 

~'" 2.6 
ns 

6.6 2.6 6.5 

1.6 5.9 1.6 5.8 
ns 

1.1 5.1 1.1 4.9 
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SN54ABT16501, SN74ABT16501 
18·81T UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS086A-D3795. FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOO 
From Output ---e>---...... -J\J\f\r------/ 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input -------x1.S V 

-------. 1 '-------- OV 
1
4 ~~ ~ 

1 tau 1- th 1 

__ ,""I 1 3V 

___ j(1.5V .~ Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OV 

Inpu~ 1.SV 

3V 

\~S~--- ov 

tpLH '4 ~ 1 I 

14 ~ tpHL 
1 

Outpu_t ____ ,..,11.S V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST 51 
tpLWtpHL Open 

tPLZitPZL 7V 

tpHzltpZH Open 

1oII--tw~ 

I I 3V 

Input 3 X,-,_·S_V __ ov 

Output 
Control 

(low-level 
enabling) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V 

I ~ ____ OV 

tpZL -.I 14- I 
I I tp~ ~ 

Output I I I \ ___ Lr:::I- 3.5V 

wa;~f~~~ ~ I 1.S V : ~L~ O~ V VOL 

(see Note C) I tPHz--.I!.-

tpzH ~ 14- I 
O~p~ V 

Waveform 2 f ~- -- OH VOH-0.3V 
51 at Open 1.5 V 

(see Note C) ___ J - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAloU 

• Packaged In Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 

The 3-state control gate is a2-inputAND gate with 
active-low inputs so that if either output-enable 
(OEl or 0E2) input is high, all corresponding 
outputs are in the high-impedance state. 

SN54ABT16540, SN74ABT16540 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
03796, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT16540 ... we PACKAGE 
SN74ABT16540 ... DL PACKAGE 

1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vec 
1Y5 
1Y6 

GND 
1Y7 
1Y8 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
Vee 
2Y5 
2Y6 

GND 
2Y7 
2Y8 

20ET 

(TOP VIEW) 

1 U 48 

2 47 
3 46 
4 45 
5 44 
6 43 
7 42 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

1A1 
1A2 
GND 
1A3 
1A4 
Vce 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vce 
2A5 
2A6 
GND 
2A7 
2A8 
20E2 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16540 is packaged in Tl's shrink small-outline package (DL). which provides twice the 110 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16540 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16540 is characterized for operation from -40°C to 85°C. 

0Ef 
L 

L 

H 

X 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 
on A y 

L L H 

L H L 

X X Z 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED tIIll document contllnl PRODUCTION 

:r~J=:U:: ~~:::: ~~:~:::::!;~r:!=~0~7;' 
Production proc ... lng doll not nec .... rtly Include tilting of In 
per.mltlrs. 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03796, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

10ET 

1~ 

20ET 

2~ 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

'" 
'" 
'" 
'" 

& 

EN1 

& 
EN2 

.., r 
1 1 V' r-.. 

r-.. 

1 2V' r-.. 

r-.. 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

logic diagram (positive logic) 

10ET 

1~ -- ...... 

1A1 _4..;;.,;;7 ___ --t 'X>---11--=-2 - 1 Y1 

To 7 Other Channels 

20ET - .. _- ...... 

2~ 

2A1 ~'------t Y">---11--1~3~ 2Y1 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted); 
Supply voltage range, Vcc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16540 ................................ :. 96 rnA 

SN74ABT16540 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ...................................................... ~ -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ........................................................ -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

TEXAS .. 
INSTRUMENTS 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

tJ.t}tJ.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

SN54ABT16540, SN74ABT16540 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
03796, FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT16540 SN74ABT16540 
UNIT 

MIN MAX MIN MAX 

4,5 .9,5 4.5 5.5 V 

2 (;f! ..... 2 V 

Ai! 0.8 0.8 V 

OK';J. Vee 0 Vee V 

.!;J -24 -32 mA 

/i) 48 64 mA 

$3, 10 10 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16540 SN74ABT16540 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

VOH 
Vee=5V, 10H =-3mA 3 3 3 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 V, 10H =-32 mA 2* 2 

VOL 
Vee = 4.5 V, IOl=48 mA 0.55 0.55 

Vee = 4.5 V, 10l= 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 3~.1 ±1 

10ZH Vee = 5.5 V, Vo=2.7V 50 ;fiSO 50 

10Zl Vee = 5.5 V, Vo=0.5V -50 AV-5O -50 

10FF Vee=OV, VI orVo:s; 4.5 V ±100 Ltl. ±100 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 "~.,.) 50 50 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 ~D -180 -50 -180 

Outputs high 2 113 2 2 

lee 
Vee = 5.5 V, 10 =0, 

Outputs low 32 32 32 
VI = Vee or GND 

Outputs disabled 2 2 2 

Vee = 5.5 V, One Outputs enabled 1 1 1 

tJ.lee'll 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 

0.05 0.05 0.05 

Vee orGND Control inputs 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 Vor 0.5 V 7 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'V This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PROOUCT PREVIEW Information concenll produCIIln tht formative or 
dealgn phi.. of dlvlloprntnt. Chirlct,rllUc dill Ind other 
.pecillcatlon. Ir, dlalgn gotl .. T'XIIlnltrumenil reHrVe. the right to 
ching. 01' dllContInu. th ... productI without noUc •• TEXAS ,If 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03796, FEBRUARY 1991-REVISEO OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT16540 SN74ABT16540 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
A 

1 2.3 3.3 1 4.2 1 4.1 
Y ns 

tpHL 1.1 2.5 4.1 1.1 .C'} 4.4 1.1 4.3 

tPZH OE 
1.1 3.1 4.2 1 ~O"~4':;\·5.2 1.1 5.1 

Y ns 
tPZL 1.6 3.7 4.8 <1t$f~'4 6 1.6 5.9 

tpHZ 
OE 

1.6 3.4 4.6 1fs 5.4 1.6 5.3 
Y ns 

tpLZ 1.4 2.9 4.1 1.4 4.7 1.4 4.4 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --...-.--..---'VV\r----/ 

Under Test 

CL=SO pF 

(see Note A) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

3V 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLH/tpHL Open 
tpL,Z/tpZL 7V 
tpHz/tpzH Open 

r----- 3V 

1.SV 
1 ~ ____ OV 

tpzL -.I 14- I 
I I tp~ ~ 

Output 1 V ___ L:~ 3.SV 

wa~~f~~~~ : "\ 1.5V : -{ ~L~O~VVOL 
(see Note C) I tPHZ-.I!.-

Input .L 
(seo Noto B) ---11 1.5 V \~5~--- OV 

tpLH 
14 .1 
I 1 

1 I 

14 ~ tpHL 
1 

Output ____ .....I11.5 V ~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH --J>l 14- I 
Output V 

Waveform 2 t \ V - - OH 

(S~~ ~o~~~~ ____ ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISAB~E TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16541, SN74ABT16541 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS11BA-D3797, FEBRUARY 1991-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at V cc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16541 is a noninverting 16-bit buffer 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (1OET and 1 ~ 
or 20E1 and 2~ inputs must both be low forthe 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 

SN54ABT16541 ". WD PACKAGE 
SN74ABT16541 ... DL PACKAGE 

(TOP VIEW) 

10E1 1 10E2 
1Y1 2 1A1 
1Y2 3 1A2 

GND 4 GND 
1Y3 5 1A3 
1Y4 6 1A4 
Vec 7 Vee 
1Y5 8 41 1A5 
1Y6 9 40 1A6 

GND 10 39 GND 
1Y7 11 38 1A7 
1Y8 12 37 1A8 
2Y1 13 36 2A1 
2Y2 14 35 2A2 

GND 15 34 GND 
2Y3 16 33 2A3 
2Y4 17 32 2A4 
Vec 18 31 Vee 
2Y5 19 30 2A5 
2Y6 20 29 2A6 

GND 21 28 GND 
2Y7 22 27 2A7 
2Y8 23 26 2A8 

20E1 24 25 20E2 

The SN74ABT16541 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16541 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16541 is characterized for operation from -40°C to 85°C. 

0Ef 
L 

L 

H 

X 

FUNCTION TABLE 
(each S-blt section) 

INPUTS OUTPUT 
oa A y 

L L L 

L H H 

X X Z 
H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNL£SS OTHERWISE NOTED 1111. docum.nt contain. PRODUCTION 
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SN54ABT16541, SN74ABT16541 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS118A-03797. FEBRUARY 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

1 
10Ef 

10E2" 

20Ef 

20E2" 

48 

24 

25 

"- & 

"-

"- & 

'" 

10Ef --'-_---.r--..------...... 

EN1 10E2 

EN2 1A 1 --:':--1 >-_-+----'2~ 1Y1 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

, r 
1 1V' 

1 2V' 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

To 7 Other Channels 

20Ef -=--'-----.r--..------...... 

20E2--~ 

2A1 _3=6"--1 >-_-+-_1.:..::3:..- 2Y1 

To 7 Other Channels 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16541 .................................. 96 rnA 

SN74ABT16541 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

:H38 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS118A-03797, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT16541 SN74ABT16541 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 ~?S 4.S S.5 V 

VIH High-level input voltage 2 ~J 2 V 

Vil Low-level input voltage & 0.8 0.8 V 

VI Input voltage Ox"'''' Vee 0 . Vee V 

IOH High-level output current ~ -24 -32 mA 

10l Low-level output current r,Q 48 64 mA 

/J.V/J.v Input transition rise or fall rate I Outputs enabled A;f 10 10 nsN 
J'A Operating free-air temperature -S5 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16541 SN74ABT16541 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3 mA 3 3 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee = 4.5 V, 10l = 48 mA 0.55 0.S5 

Vee = 4.5 V, 10L = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1:1 .,~1 ±1 

10ZH Vee = 5.5 V, Vo =2.7V 50 ~50 50 

10Zl Vee = 5.5 V, Vo=0.5V -50 f~L&-SO -so 
10FF Vee=OV, VI orVo:s 4.5 V ±100 , t~C ±100 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 (; 
~'-: 50 so 

lo§ Vee = 5.5 V, Vo=2.5V -50 -100 -180 ~l:l -180 -50 -180 

Outputs high 2 j,J;~ 2 2 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 32 32 32 
VI = Vee or GND 

Outputs disabled 2 2 2 

Vee = 5.5 V, One Outputs enabled 1 1.5 1 

/J.lee'll 
input at 3.4 V, Data inputs 

Outputs disabled O.OS 0.05 O.OS 
Other inputs at 
VeeorGND Control inputs 1.5 1.5 1.S 

Cj VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 V or 0.5 V 7 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Infonnlllon conclrna producll In tilt lorrnlllvi or 
dalgn pha.. of dlvelopment. Charlctlrllllc dell Ind otlltr 
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mA 

mA 
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SN54ABT16541, SN74ABT16541 
16·BIT BUFFERS/DRIVERS 
WITH a·STATE OUTPUTS 
SCBS118A-03797, FEBRUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless other.vise noted) (see Figure 1) 

Vee = 5V, 
SN54ABT16541 SN74ABT16541 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TYP MAX MIN MAX 

tpLH 
A Y 

1 2.1 3 1 ; 3.5 

1,,~~4.3 tpHL 1 2.5 3.6 

tpzH 
OE Y 

1.3 3.2 4.3 1~'{~~" 5.3 

«~~"'V tPZL 1.6 3.8 4.7 6.2 

tpHZ 
OE Y 

1.3 3.4 4.4 1:3 5.4 

tpLZ 1 2.7 3.6 1 4.3 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --'-~'--.l\l'v"v--_--/ 

Under Test 

CL= 50 pF 5000 

o 7V 
TEST 

o Open tpLWtpHL 
tPL.Z!'tPZL 
tpHz/tpZH 

MIN MAX 

1 3.4 

1 4.2 
ns 

1.3 5.2 

1.6 6 
ns 

1.3 5.1 
ns 

1 3.9 

S1 
Open 
7V 

Open 

(see Note A) I 
Output 
Control 

(low-level 
enabling) 

----3V 

1.5V 

I ~ ____ ov 
tPZL ---.I 14- I 

I I tp~ 14-
Output I xr ___ L:~ 3.5V 

LOAD CIRCUIT FOR OUTPUTS 

3V 

wa;~f:~~ ~ : "\ 1.5 V : f ~L~ 0.= V VOL 

(see Note C) I tpHZ-.I k-

Input L 
(soo Note B) --'1 1.5 V \-;5~--- OV 

tPLH~ 1 I 

14 ~ tpHL 
1 

output _____ ..,,11 ~5 V ~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH -.! ~ I 
O~~ V 

~r~~F~~ ___ ...It ~"-_ ~;;:O:3 ~:HV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vec = 5 V, TA = 25°C 

o Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs {-32-mA 10HI 

64-mAlou 
• Packaged In Plastic 300-mll Shrink 

Small-Outline Packages (Dl) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) . 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16543 16-bit registered transceiver 
contains two sets of D-type latches for temporary 
storage of data flowing in either direction. The 
'ABT16543 can be used as two 8-bit transceivers 
or one 16-bit transceiver. Separate latch-enable 
([EAS. or [EBA) and output-enable (OE'AS or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low and I:EAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of I:EAB puts the A latches in the storage 
mode. With CEAB and OE'AS both low, the 3-state 
B outputs are active and reflect the data present 
at the output of the A latches. Data flow from B to 
A is similar but requires using the CEBA, CEBA, 
and OEBA inputs. 

SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT16543 ••• WD PACKAGE 
SN74ABT16543 ••• Dl PACKAGE 

(TOP VIEW) 

'~ 
;[ 

GND 
1A1 
1A2 

Vcc 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vec 
2A7 
2A8 

GND 
2CE7iB 
2[EAB 

20E7ffi 

1 u 56] 

2 55] 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 
21 36 
22 35 
23 34 
24 33 
25 32 
26 31 
27 30 
28 29 

GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 

Vcc 
287 
288 
GND 
2CEBA 
2l:EBA 
2rrEBA 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16543 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16543 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16543 is characterized for operation from -40°C to 85°C. 

Widobus and EPIC-liB are trademarks of Texas Instruments Incorporated. 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16543,SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS087 A-D3798. FEBRUARY 1991-REVISED OCTOBER 1992 

3-92 

~ 

H 
X 

L 

L 
L 

FUNCTION TABLEt 
(each 8-blt section) 

INPUTS 

~ 0EJrn A 

X X X 

X H X 

H L X 

L L L 
L L H 

OUTPUT 
B 

Z 
Z 

Bo* 
L 
H 

t A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses 'CE'Bl\, J:EB:l\, and OESJS:. 

* Output level before the indicated steady-state input 
conditions were established. 
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logic symbolt 

1~ 
56 r-... 

1~ 

1~ 

10EJrn 

54 ,..... 

55 ,..... 

1 r-... 

1~ 

1[EJSlJ 

2~ 

2~ 

2~ 

20EJrn 

2CCAB 

3 r-... 
2 r-... 
29 r-... 
31 r-... 
30 r-... 
28 r-... 
26 r-... 

2[EJSlJ 
27 1'-. 

5 
1A1 

L 
6 

1A2 .... .. 
.... P' 

8 
1A3 .. 

9 
1A4 

10 
1A5 .... _ .. 

.... P' 

12 
1A6 .. 

13 
1A7 

14 
1A8 .. 

15 
2A1 

L 
16 

2A2 .... ... 
.... P' 

17 
2A3 

19 
2A4 

20 
2A5 , 

21 
2A6 ' P' 

23 
2A7 

24 
2A8 , 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 .., 
\73 

60 

\79 

120 

SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS087A-03798. FEBRUARY 1991-REVISED OCTOBER 1992 

r 
60 

~ 4\7 
...... 
.... P' 

.. 

P' 

.. 

110 

U 10\7 
....... 
.... r 

....... 

.... r 

....... 

.... P' 

62 

61 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B6 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. , 
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SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

1~ 56 

1~ 
54 

1~ 
55 

10EJrn" 

1~ 
3 

1~ 
2 

1A1 
5 

2~ 29 

2~ 
31 

2~ 
30 

20EJrn' 
28 

2~ 
26 

2~ 
27 

2A1 
15 

C1 

L.....--+--I10 

C1 

10 t----+---e--4-.-5_2 
1 B1 

V 

To 7 Other Channels 

C1 

10 42 2B1 

~--------~v~--------~ 

3-94 

To 7 Other Channels 
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SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS087A-D379B, FEBRUARY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 
Supply voltage range, Vee ", ........... , ... , ...... ;" .... , .. , ... ,"',.,., ... ,',.... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16543 .................................. 96 rnA 

SN74ABT16543 .,............................... 128 rnA 
Input clamp current, 11K (VI < 0) ........... , .................... , ............ , ............. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ..... , .............. , ........... ,........... 1 W 
Storage temperature range .................................. ,.................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clam p-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

Ilt/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

TEXAS • 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54ABT16543 SN74ABT16543 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

10 10 
-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 

°e 
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SN54ABT16543, SN74ABT16543 
16-81T REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee =4.5V, II =-18 mA 

Vee =4.5V, 10H =-3mA 2.5 

Vee =5V, 10H =-3mA 3 
VOH 

Vee =4.5V, 10H =-24mA 2 

Vee =4.5V, 10H =-32mA 2* 

Vee =4.5V, 10l = 48 mA 
VOL 

Vee =4.5V, 10l = 64 mA 

Vee =5.5V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee =5.5V, Vo = 2.7V 

10Zl§ Vee =5.5V, Vo=0.5V 

10FF Vee =OV, VI orVo:s: 4.5 V 

leEx Vee =5.5V, Vo=5.5V Outputs high 

10'11 Vee =5.5V, Vo=2.5V -50 -100 

Vee =5.5V, Outputs high 

lee 10= 0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

Alee" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 Vor 0.5 V Aor B ports 8.5 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16543 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1 :1 

:100 :100 

50 50 

-50 -50 

:100 

50 50 

-200 -50 -200 

2 2 

35 35 

2 2 

0.5 0.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16543 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1 

:100 

50 

-50 

:100 

50 

-50 -200 
2 

35 

2 

0.5 

1# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

I1A 

I1A 
I1A 
I1A 
j.!A 

mA 

mA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT16543 SN74ABT16543 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, [EAS or I:E8A low 4 4 4 ns 

Setup time, data before [EASt or I:E8At 
High 1.5 1.5 1.5 

tsu ns 
Low 3.5 3.5 3.5 

Hold time, data after [EASt or I:E8At 
High 1.5 1.5 1.5 

th ns 
Low 2 2 2 
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SN54ABT16543, SN74ABT16543 
16-81T REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS087A-03798, FEBRUARY 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
Vcc=5V, 

SN54ABT16543 SN74ABT16543 TO 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

1 2.5 3.3 1 3.9 1 3.8 
ns 

tpHL 1 2.7 4.4 1 5.2 1 5.1 

tPLH [E' 
1 3.1 4.3 1 5.3 1 5.2 

AorB ns 
tpHL 1.2 3.3 4.8 1.2 5.7 1.2 5.6 

tpZH 'OE AorB 
1 3.4 4.3 1 5.3 1 5.2 

ns 
tpZL 1.1 3.8 5.9 1.1 7.1 1.1 7 

tpHZ 
OE 

1.9 4 5 1.9 7.2 1.9 5.7 
AorB ns 

tpLZ 1.6 3.3 4.2 1.6 5 1.6 4.6 

tpZH 
CE 

1 3.8 4.9 1 6.3 1 6.2 
AorB ns 

tpZL 1.2 4.2 6.5 1.2 7.9 1.2 7.8 

tpHZ 
CE AorB 

2 4.5 5.6 2 7.3 2 6.6 
ns 

tpLZ 1.7 3.9 5.1 1.7 5.6 1.7 5.4 
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SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS087A-D3798. FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

sooo 
From Output ---e--.----J\,/I,f\r----J 

Under Test 

CL= SO pF 

(see Note A) I SooO 

S1 o Open 

rND 

tpLWtpHL Open 
tpLZ/tpZL 7V 
tpHz/tpZH Open 

14--tw~ 
I 1 __ -

3V 
LOAD CIRCUIT FOR OUTPUTS 

Timing Input --------x1.S V 
_____ -J. 1'-_____ _ 

3V 

OV 

Input 3 X,-I_.S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I.. .~ ~ 
1 tau I th 1 

_-...... 1 1 3V 

Data Input __ --I~1.SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input---.f 1.S V \1.SV 

tpLH 14 ~ 1 I 

I.. ~ tpHL. 

3V 

OV 

1 

outpu_t ____ ,.,11.S V ~
--VOH 

1.SV 
VOL. 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.SV 
I ~ ____ ov 

tPZL --.I 14- I 
I I tp~ 14-
I , ___ LK.:I- 3.5V 

I 15V I I 
I '. I ~L~O~V VOL 

I tPHZ-.i!.-
tpZH ~ 14- I V Output 

Waveform 2 I \Vo V~ 0.-3 V OH 
S1 at Open 1.5 V '---

(see Note C) ___ -I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL. includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 0 , tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and VoltatJe Waveforms 

TEXAS .. 
INSTRUMENTS 

3-98 POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 



SN54ABT16600, SN74ABT16600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art EPIC-liB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• UBT ™ (Universal Bus Transceiver) 
Combines D-Type latches and D-Type 
Flip-Flops for Operation In Transparent, 
latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes PCB 
layout 

• Packaged In Plastic 300-mil Shrink 
Small-Outline Packages (Dl) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAS and OESA), latch-enable 
(lEAB and lEBA), and clock (C[RAB and 
CIKSA) inputs. The clock can be controlled by the 
clock-enable (CLKENAB and CLKENBA) inputs. 
For A-to-B data flow, the device operates in the 
transparent mode when LEAB is high. When 
lEAB is low, the A data is latched if CIRAB is held 
at a high or low logic level. If LEAB is low, the A-bus 
data is stored in the latch/flip-flop on the 
high-to-Iow transition of CCKAB. Output enable 
OEAB is active low. When OEAB is low, the 
outputs are active. When OEAB is high, the 
outputs are in the high-impedance state. 

JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16600 ••• WD PACKAGE 
SN74ABT16600 ••• Dl PACKAGE 

(TOP VIEW) 

A2 
A3 

Vec 
A4 
A5 
A6 

GND 
A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vcc 
A16 
A17 

GND 
A18 

OEBA 
LEBA 

54 

53 

52 

51 

50 

49 

9 48 

20 

21 

22 

23 

CLKENAB 
CLKAB 
B1 
GND 
B2 
B3 
Vee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 
Vec 
B16 
B17 
GND 
B18 
crKBA 
CLKENBA 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CIKBA, and CLKEN8A. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16600 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information eoneema productlln the formatlv. or 
dllign pha.. of developm.nt. Charleterlltie dill Ind oth.r 
lpeelflutlon. Ira dllign goal •. Texu In.trum.nll re .. rv .. the right to 
ehlnge or dlKontlnul th ... produell without nollee. TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT16600 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16600 is characterized for operation from -40°C to 85°C. 

3-100 

FUNCTION TABLEt 

INPUTS OUTPUT 

CI:KEft~B 0EJrn LEAB CI:KKB A B 

X H X X X Z 

X L H X L L 

X L H X H H 

H L L X X Bo* 
H L L X X Bo* 
L L L ~ L L 

L L L ~ H H 

L L L H X Bo* 
L L L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow IS similar but uses OEBA, 
LEBA, crRBA, and CLKENBA. 

* Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLRAS was low before LEAB went low. 
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logic diagram (positive logic) 

~ 

cLKENAB 56 

CI:KAB 
55 

lEAB 
2 

lEBA 
28 

C1:KBA 
30 

cLKENBA 29 

OEBA~ 

A1_3_~~ 

SN54ABT16600, SN74ABT16600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

CE 
10 54 B1 
C1 

ClK 
CE 
10r-~-r---r~----------~---< 

C11--+-r--e 
ClK 

V 

To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16600.................................. 96 mA 

SN74ABT16600 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ..... ;................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16600, SN74ABT16600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

Ilt/Ilv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT16600 SN74ABT16600 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 rnA 

48 64 rnA 

10 10 nsN 
-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vee = 4.5 V, 10H =-3 rnA 2.S 

Vee = SV, 10H =-3 rnA 3 
VOH 

Vee = 4.5 V, 10H =-24 rnA 2 

Vee = 4.5 V, 10H =-32 rnA 2* 

Vee = 4.5 V, 10l = 48 rnA 
VOL 

Vee = 4.5 V, 10l = 64 rnA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVo ~ 4.5 V 

leEx Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo = 2.5 V -50 -100 

Vee = 5.5 V, Outputs high 

Icc 10=0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

Illee" 
Vee = 5.5 V, qne input at 3.4 V, 
Other inputs at Vee or GND 

C, VI = 2.5 V or 0.5 V Control inputs 

Clo Vo = 2.5 V or 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SNS4ABT16600 

MAX MIN MAX 

-1.2 -1.2 

2.S 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

SO 50, 

-180 -50 -180 

2 2 

35 35 

2 2 

1.S 1.S 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16600 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

±1 

±100 
I!A 

50 I!A 
-50 I!A 

±100 I!A 
SO I!A 

-50 -180 rnA 

2 

35 rnA 

2 

1.S rnA 

pF 

pF 

" This is the Increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16600 

MIN MAX 

fclock Clock frequency 0 150 

tw Pulse duration 
LEAB or LEBA high 

C'CKAS or ClXBA high or low 

A before C'CKAS l 

tsu Setup time 
B before ClXBAl 

I CD<: high 
A before LEAB l or B before LEBAl I CD<: low 

th Hold time 
A after C'CKASl or B after ClXBAl 
A after LEABl or B after LEBAl 

TEXAS ." 
INSfRUMENTS 
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SN74ABT16600 

MIN 

0 

UNIT 
MAX 

150 MHz 

ns 

ns 

ns 
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SN54ABT16600, SN74ABT16600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rNO 

tpLH/tpHL Open 
tpultpzL 7V 
tpHz/tpzH Open 

5000 
From Output -__e---...-;.-----'\I\JI\r-----' 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw-.j 
1 1 __ --3V 

Inpu' 3 X"","_5_V __ 0 V 
3V 

TImIng Input 
-~------x1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

_____ --'.1'--______ ov 

I~ ~~ ~ 
1 tlu 1 th 1 

_-...,.1 I 3V 

Data Input =X1
.
5V ~OV Output 

Control' 
(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 
Inpu~1.5V \~5~--- OV 

tpLH 14 .1 I I 
1 I I~ ~ tpHL 

I I 
I ,..----_~:-i -- VOH 

Output 11•5 V 1.5 V 
------'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.5V 
1 ~ ____ ov 

tpZL --.J 14- ·1 
1 1 tp~ 14-
1 , ___ Ly:::I_ 3.5V 

Output 1 1 I 

wa;~f~~~ ~ 1
1
•
5 

V 1 ~L~ 0.= V VOL 

(see Note C) 1 tpHZ-.l!.-

tPZH --.I 14- I 
Output V 

Waveform 2 I - - - OH 

l -\ VV'OH-0.3V 
S1 at Open 1.5 V '--

(see Note C) ___ ...J - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16601, SN74ABT16601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus TOO Family 

• State-of-the-Art EPIC-lIB TOO BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBT TOO (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at V cc = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. The clock can be controlled by the 
clock-enable (CLKENAB and CLKENBA) inputs. 
For A-to-B data flow, the device operates in the 
transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held 
at a high or low logic level. If LEAB is low, the A-bus 
data is stored in the latch/flip-flop on the 
high-to-Iow transition of CLKAB. Output enable 
OEAB is active low. When OEAB is low, the 
outputs are active. When OEAB is high, the 
outputs are in the high-impedance state. 

JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16601 ••. WD PACKAGE 
SN74ABT16601 ••. Dl PACKAGE 

(TOP VIEW) 

OEAS 
LEA8 

A1 
GND 

A2 
A3 

Vcc 
A4 
A5 
A6 

GND 
A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 

Vcc 
A16 
A17 

GND 
A18 

OEBA 
LE8A 

[1 U 56] 

[2 55 J 
3 54 J 
4 53 ] 
5 52 ] 
6 51 ] 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 ] 
16 41 J 
17 40 ] 
18 39 
19 38 
20 37 
21 36 
22 35 
23 34 
24 33 
25 32 
26 31 
27 30 
28 29 ] 

cLKENAB 
CLKA8 
81 
GND 
82 
83 

Vcc 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 

Vcc 
816 
817 
GND 
818 
CLK8A 
CLKENBA 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16601 is packaged in TI's shrink small-outline package (DL), which· provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT16601 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16601 is characterized for operation from -40°C to 85°C. 

3-106 

FUNCTION TABLEt 

INPUTS OUTPUT 

CCKENl(B UEAB" LEAB CLKAB A B 

X H X X X Z 
X L H X L L 

X L H X H H 

H L L X X Bo* 
H L L X X Bo* 
L L L t L L 
L L L t H H 

L L L L X Bo* 
L L L H X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENSA. 

* Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 
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logic diagram (positive logic) 

~ 

cLKENAB 56 

ClKAB 
55 

lEAB 
2 

lEBA 28 

30 
ClKBA 

cLKENBA 29 

~ 
27 

3 
A1--~1--f 

SN54ABT16601, SN74ABT16601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
D3855. APRIL 1991-REVISED OCTOBER 1992 

CE 
10 54 

81 
C1 

ClK 
CE 
10~~-r---r~----------~--~ 

C11---+-4-.. 
ClK 

~------------~v~------------~ 

To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16601 .................................. 96 mA 

SN74ABT16601 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 mA 
Maximum power dissipation at TA= 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16601, SN74ABT16601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-AEVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

llVt.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT16601 SN74ABT16601 
UNIT. 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 rnA 

48 64 rnA 

10 10 nsN 
-55 125 -40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25·C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vec = 4.5 V, 10H =-3mA 2.5 

Vee = 5V, 10H =-3 rnA 3 
VOH 

Vee = 4.5 V, 10H = -24 rnA 2 

Vee =4.5V, 10H = -32 rnA 2* 

Vee =4.5V, 10L = 48 rnA 
VOL 

Vee =4.5V, 10L = 64 rnA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10ZL§ Vee = 5.5 V, Vo =0.5V 

10FF Vee = OV, VlorVO:S; 4.5 V 

leEx Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 

lee 10 =0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

lllee" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT16601 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1 :1 

:100 :100 

50 50 

-50 -50 

:100 

50 50 

-180 -50 -180 

2 2 

35 35 

2 2 

1.5 1.5 

'I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16601 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

:1 

:100 
I!A 

50 I!A 
-50 I!A 

:100 I!A 
50 I!A 

-50 -180 rnA 

2 

35 rnA 

2 

1.5 rnA 

pF 

pF 

/I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16601 

MIN MAX 

fclock Clock frequency 0 150 

tw Pulse duration 
LEAB or LEBA high 

CLKAB or CLKBA high or low 

A before CLKAB t 

tsu Setup time 
B before CLKBA t 

I CLK high 
A before LEAB ~ or B before LEBM I CLK low 

tt, Hold time 
A after CLKAB t or B after CLKBA t 
A after LEAB~ or B after LEBM 

TEXAS .. 
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SN74ABT16601 

MIN 

0 

UNIT 
MAX 

150 MHz 

ns 

ns 

ns 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS· 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

5000 
From Output ----e>-------< __ -J\.I\f\r-----/ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

TEST S1 
tPutftPHL Open 
tPLZ!tPZL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

14--tw~ 

1 1 __ ---- 3V 

Input 3 X,-'_'s_v __ 0 V 

Timing Input 
------'1(1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

_____ --J. I~------ OV 

I.. .~ ~ 
1 tau 1- th 1 

-----~I 1 3V 

Data Input __ ...J~1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 
3V 

\~S~--- ov 

tpLH 'II1II .1 
I 1 

1 

outpu_t ____ ,.,/1.5 V 

1 I 

14 ~ tpHL 

~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.SV 

-----'~---- ov 
tPZL--.J ~ I 

I I tp~ ~ 

I V---L:~ 3.SV 

: ,1.SV : f ~~o~V VOL 

I tPHZ-.l!.-
tPZH ~ /4- I 

Output V 

~~v::~;:~ l,.5V ~H-0:3V OH 

(see Note C) ___ -I - - - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, 20 = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 VatVcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Packages (DL) and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16623 is a 16-bit transceiver designed 
for asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. The 'ABT16623 
provides true data at its outputs. 

This device can be used as two a-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus depending upon the logic 
levels at the output-enable (OEAB and OEBA) 
inputs. The output-enable inputs can be used to 
disable the device so that the buses are effectively 
isolated. The dual-enable configuration gives the 
transceivers the capability of storing data by 
simultaneously enabling OEAB and OEBA. Each 
output reinforces its input in this configuration. 
When both OEAB and OEBA are enabled and all 
other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (32 in all) 
will remain at their last states. 

SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
03799. FEBRUARY 1991-REVISEO OCTOBER 1992 

SN54ABT16623 ••• WD PACKAGE 
SN74ABT16623 •.• DL PACKAGE 

(TOP VIEW) 

10EA8 1 1O'EBA 
181 1A1 
182 1A2 

GND 4 GND 
183 1A3 
184 1A4 

Vcc Vcc 
185 41 1A5 
186 9 40 1A6 

GND 10 39 GND 
187 11 38 1A7 
188 12 37 1A8 
281 13 36 2A1 
282 14 2A2 

GND 15 GND 
283 16 33 2A3 
284 17 2A4 

Vcc 18 31 Vcc 
285 19 2A5 
286 20 2A6 

GND 21 GND 
287 22 2A7 
288 23 2A8 

20EA8 24 2O'EBA 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT16623 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
03799. FEBRUARY 1991-REVISEO OCTOBER 1992 

description (continued) 

The SN54ABT16623 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16623 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each B-blt section) 

INPUTS 

OEBJS; 
OPERATION 

OEAB 

L L B data to A bus 

L H 
B data to A bus, 
A data to B bus 

H L Isolation 

H H A data to B bus 

logic symbolt logic diagram (positive logic) 

1~ 

10EAB 

2~ 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

,...... 
EN1 

EN2 

'" EN3 

EN4 , 
L 

V1 

""'" .. ...... 

""'" .. ...... 

~ .. 
~ 

~ ... 

L 
V3 

..... ...... 
~ 

~ ... 
~ 

.. ...... 
~ 

""'" .. ...... 

1~ 

10EAB 

1A1 

r 
2 

1 

LJ 1 2V 

1B1 

3 
""'" .. 1B2 

5 
1B3 

6 
1B4 

8 
1B5 

9 
1B6 2~ 

11 

12 
1B7 20EAB ... 

~ ... 1B8 
13 

1 

LJ 1 4V 

2B1 2A1 

14 ... 2B2 
16 

2B3 
17 ... 

~ 2B4 
19 

2B5 
20 ... 2B6 
22 

2B7 
23 ... .. ,2B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03799. FEBRUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16623 .................................. 96 rnA 

SN74ABT16623 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

WAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be- held high or low. 

PRODUCT PREVIEW Information conclrnl producta In till formlllvi or 
d .. lgn phi.. of devllopment. Chirlcllrt.Uc dill Ind other 
lpeclftcaUonl art dellgn goal .. Tlxaaln.trumlnll r ... rvl. till rtght 10 
ching. or dlacontlnu. til ... productt without noUe •• TEXAS .. 
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SN54ABT16623 SN74ABT16623 

MIN MAX MIN MAX 

4.5 .,45 4.5 5.5 

2 ~;t/ 2 

);£1 0.8 0.8 

°AZ;~ Vee 0 Vee 

.[? -24 -32 

,l.:J 48 64 

h4:' 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 

°e 
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SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
03799, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C 
PARAMETER TEST CONDITIONS 

MIN TYpt 

VIK VCC=4.5V, 11=-18mA 

Vcc=4.5V, 10H =-3mA 2.5 

VOH 
Vcc=5V, 10H =-3 rnA 3 

Vcc=4.5V, 10H =-24mA 2 

Vcc=4.5V, 10H =-32mA 2* 

VOL 
Vcc=4.5V, 10L=48 rnA 

Vcc=4.5V, IOL=64mA 

II 
Vcc=5.5V, Control inputs 

VI = Vcc or GND Aor B ports 

'OZH§ Vce=5.5V, Vo=2.7V 

'OZL§ Vcc=5.5V, Vo=0.5V 

10FF Vcc=OV, VI orVo s 4.5 V 

ICEX Vce=5.5V, Vo=5.5V Outputs high 

10' Vcc=5.5V, Vo =2.5V -50 -100 

Vcc=5.5V, Outputs high 

Icc 10 =0, Aor B ports Outputs low 

VI = Vcc or GND Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

Alee# 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VecorGND Control inputs, 

CI VI = 2.5 V or 0.5 V Control inputs 3 

Clo Vo =2.5VorO.5 V I Aor B ports 8 

t All typical values are at Vec = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT16623 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 {l;.1 

±100 #joo 
50 A!! 50 

-50 ~.~ -50 

±100 ~~ 
50 :;r r." 50 

-180 .... ~o -180 

2 '. 2 

35 35 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

'I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16623 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

35 

2 

1 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vce or GND. 

UNIT 

V 

V 

V 

JAA 

JAA 
JAA 
JAA 
JAA 
rnA 

rnA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpZH 
OEB;!;orOEAB 

tpZL 

tpHZ 
OEB;!; or OEAB 

tpLZ 

PRODUCT PREVIEW Informlllon conCima produc:llin the formlllvt or 
mlgn phi.. of cltYllopmtnt. ChartCWrllllc data tnd other 
lpeclftcllloni art clttlgn gotl .. Tlxalnttrumtnll rtaervtllht right to 
chang. or dllContInutlhae produclt without notlct. 
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Vcc=5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

BorA 
1 2 3.2 

1 2.2 3.4 

AorB 
1.1 3 4 

1.4 3.3 4.9 

AorB 
1 3.5 4.9 

1.4 2.8 4.7 
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SN54ABT16623 SN74ABT16623 
UNIT 

MIN MAX MIN MAX 

1 
I' 

3.7 1 3.6 
ns 

1..£) ,">' 4.4 1 4.3 
1A1j~ ~' 5 1.1 4.9 

",4.:;4&' 
ns 

6.2 1.4 6 
~ 1!" 6.2 1 6 

ns 
1.4 5.6 1.4 5.4 

't ... 1 -



SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
03799, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

sooo 
From Output --e-~t--"N\r--_.J 

Under Test 

S1 o Open tpLHitpHL Open 

tPLZi'tPZL 7V 
tpHz/tpZH Open 

CL= 50 pF sooo 
(see Note A) I 

Output 
Control 

(low-level 
enabling) 

---- 3V 

1.5V 
I ~ ____ ov 

tPZL --.I 14- I 

LOAD CIRCUIT FOR OUTPUTS 

Input L 3V 

\-;5~--- OV 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

I I tp~ 14-
I V---L:-r- 3.5V 

: "\ 1.5V : f ~L~O-=VVOL 
, tpHZ-.i \.-

(see Note B) ---'11.5 V 

tpLH 14 ~ 1 I 

1 

Output ______ 11.5 V 

14 ~ tpHL 

~
. VOH 

1.SV 
VOL 

Output tpZH -.! ~ I 

~~~~F~~ ___ .Jt ~ ~ _ ~;:M ~:: 
VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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INsrRUMENTS 
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• Members of the Texas Instruments 
Widebus Til Family 

• State-of-the-Art EPIC-lIB Til BICMOS Design 
Slgnltrcantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at V cc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 3BO-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16640 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (1 DIR and 2DIR) 
inputs. The output-enable (1OE and 20E) inputs 

. can be used to disable the device so that the buses I 

are effectively isolated. 

SN54ABT16640, SN74ABT16640 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
APRIL 1992-REVISED OCTOBER 1992 

SN54ABT16640 ••• WD PACKAGE 
SN74ABT16640 ••. Dl PACKAGE 

(TOP VIEW) 

1DIR 1 48 1UE 
1 B1 2 47 1A1 
1B2 3 46 1A2 

GND 4 45 GND 
1B3 5 44 1A3 
1B4 6 43 1A4 
VCC 7 42 VCC 

1B5 8 41 1A5 
1B6 9 40 1A6 

GND 10 39 GND 
1B7 11 38 1A7 
1B8 12 37 1A8 
2B1 13 36 2A1 
2B2 14 35 2A2 

GND 15 34 GND 
283 16 33 2A3 
284 2A4 
VCC VCC 

2B5 2A5 
2B6 2A6 

GND GND 
2B7 2A7 
2B8 2A8 

2DIR 2UE 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16640 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16640 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16640 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each section) 

INPUTS 

m: OPERATION 
DIR 

l L II data to A bus 
L H A. data to B bus 
H X Isolation 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED tIIIl documlnt contalnl PRODUCTION 
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SN54ABT16640, SN74ABT16640 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS107A-D3999,APRIL 1992-REVISED OCTOBER 1992 

logic symbolt 

1m: 

1DIR 

2m: 

2DIR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

'" G3 

- '" L 
3EN1 [BA] 
3EN2 [AB] 

'" G6 

L 6EN4[BA] 
6 EN5 [AB] ., 

/' 

L 
'\71 1 

1 
... _ .. ..... 

.. 

.. 
... .. 
... 
... 

L 
'\74 1 

1 
... ... .. 

... 

... 

r 

2'\7 U 
... 
... 

... ... 
... 
... ..... 

5'\7 U 
... ..... 

... 

... ..... 

2 
1B1 

3 
1B2 

5 
1B3 

6 
1B4 

8 
1B5 

9 
1B6 

11 
1B7 

12 
1B8 

13 
2B1 

14 
2B2 

16 
2B3 

17 
2B4 

19 
2B5 

20 
2B6 

22 
2B7 

23 
2B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

1m: _48.:..:::..-____ --, 

1DIR 

47 2 
1A1 1B1 

v 
To 7 Other Channels 

2m: 25 

24 
2DIR 

2A1 
36 13 

2B1 

v 
To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16640 .................................. 96 rnA 

SN74ABT16640 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

6.V6.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins Onput or I/O) must be held high or low. 

SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
seBS107A-D3999. APRil 1992-REVISED OCTOBER 1992 

SN54ABT16640 SN74ABT16640 
UNIT 

MIN MAX MIN MAX 

4.5 .~5 4.5 5.5 V 

2 ~ 12 V 

~ 0.8 0.8 V 

O,.e:'" Vee 0 Vee V 

. .s? -24 -32 mA 

.$i} 48 64 mA 

~q;; 10 10 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3mA 2.5 

VOH 
Vee = 5 V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

VOL 
Vee = 4.5 V, 10L = 48 mA 

Vee = 4.5 V, 10L = 64 mA 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND A or B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo =0.5V 

10FF Vee=OV, VI or Vo :s 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee=5.5V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

Icc 10 =0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

6.lee#l 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

Cj VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 VorO.5 V I Aor B ports 8 

t All typical values are at Vee = 5 V. * On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and 10Zl include the input leakage current. 

SN54ABT16640 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* ~ 
±1 ... !!!z.1 

±100 ffi100 

50 ~<t 50 

-50 .[J -50 

±100 S 
50 ,£f! 50 

-180 ""--50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16640 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

32 

2 

1 

0:05 

1.5 

#I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

I!A 

I!A 
I!A 
I!A 
I!A 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16640, SN74ABT16640 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS1 07 A-03999, APRIL 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vcc=SV. 
SN54ABT16640 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA =2SoC 

MIN TYP MAX MIN MAX 

tpLH 1 2.5 3.4 1ft.. 4.4 
AorB BorA 

tpHL 1.1 2.8 3.6 1.'l~~ 4 

tpZH OE 
1.2 3.5 4.5 1if s: 5.6 

AorB 
o'f:5j!" tPZL 1.5 3.9 5 6.4 

tpHZ OE 
1.8 3.8 4.8 1.8' 6.5 

AorB 
tpLZ 1.5 3 3.9 1.5 4.4 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOQ 
From Output ---4I..---.... --'V'IIV-----/ 

Under Test 

CL= SO pF SOOQ 

o 7V 
TEST 

o Open tPLHi'tPHL 
tpLZ/tpZL 
tpHz/tpzH 

SN74ABT16640 
UNIT 

MIN MAX 

1 4.3 

1.1 3.9 
ns 

1.2 5.5 
ns 

1.5 6.3 

1.8 6.3 
ns 

1.5 4.2 

S1 
Open 
7V 

Open 

(see Note A) I 
Output 
Control 

(low-level 
enabling) 

,....--- 3V 

3V 

1.SV 
I a.~ ___ ov 

tPZL --.I 14- I 
I I tp~ 14-

Output I V---L:r- 3.5V 

LOAD CIRCUIT FOR OUTPUTS 

Input .J 
(see Note B) --II 1.S V wa~~f~~~ ~ : "\ 1.S V : { ~L": 0.= V VOL 

(see Note C) I tpHZ-.l!.-

\1.SV 
OV 

14 ~I 
I , 

, 
tpLH 

, I 

'oCI ~ tpHL 

output _____ -I11.S V ~
-VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH -.I ~ I 
Output V 

(!r~~F~~ ____ t ~ ~ _~;: ~3 ~ :"v 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :$ 10 MHz, Zo = 50 Q, tr :$ 2.5 ns, tl:$ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus!M Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Slgnlftcantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at V cc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAlou 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

The 'ABT16646 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. 

The device can be used as two a-bit transceivers 
or one 16-bit transceiver. Data on the A or B bus 
is clocked into the registers on the low-to-high 
transition of the appropriate clock (CLI<AB or 
CLKBA) input. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the 'ABT16646. 

JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16646 ••• WD PACKAGE 
SN74ABT16646 ••• DL PACKAGE 

(TOP VIEW) 

lDIR 1 

lCLKA8 
lSA8 

Vce 7 

lA3 
lA4 
lA5 

GND 
lA6 
lA7 
lA8 
2Al 15 

2A2 16 

2A3 17 

GND 18 

2A4 19 

2A5 
2A6 
Vce 
2A7 
2A8 

GND 
2SA8 

2CLKA8 
2DIR 

56 fOE 
55 lCLK8A 
54 lS8A 
53 GND 
52 181 
51 182 
50 Vcc 
49 183 
48 184 
47 185 
46 GND 
45 186 

187 
43 188 
42 281 
41 282 
40 283 
39 GND 
38 284 

285 
286 
Vee 
287 
288 
GND 
2S8A 
2CLK8A 
20E 

Output-enable (DE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The Circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives datawhen OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16646 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16646, SN74ABT16646 
16·81T BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT16646 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16646 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA I/O 
OPERATION OR FUNCTION 

OE DIR CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 
X X t x x X Input Unspecifiedt Store A, 8 unspecifiedt 

X X X t X X Unspecifiedt Input Store 8, A unspecifiedt 

H X t t X X Input Input Store A and 8 data 

H X L L X X Input disabled Input disabled Isolation, hold storage 
L L X X X L Output Input Real-time 8 data to A bus 

L L X L X H Output Input Stored 8 data to A bus 
L H X X L X Input Output Real-time A data to 8 bus 

L H L X H X Input Output Stored A data to 8 bus 
t The data output functions may be enabled or disabled by various signals at the OE and DIR Inputs. Data Input functions are always enabled; 

i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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OE 
L 

OE 
X 
X 
H 

DIR CLKAB CLKBA SAB 
L x x x 

REAL-TIME TRANSFER 
BUSBTOBUSA 

'-v----l 
DIR CLKAB CLKBA SAB 
X t X X 
X X t X 
X t t X 

STORAGE FROM 
A. B. ORAAND B 

SBA 
L 

SBA 
X 
X 
X 

SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 

OE 
L 

OE 
L 
L 

JUNE 1992-REVISED OCTOBER 1992 

DIR CLKAB CLKBA SAB 
H 

DIR 

L 
H 

X X L 

REAL·TIME TRANSFER 
BUSATO BUS B 

'-v----l 
CLKAB CLKBA SAB 

X L X 
L X H 

TRANSFER STORED DATA 
TO A AND/OR B 

SBA 
X 

SBA 

H 
X 

Figure 1. Bus Management Functions 
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SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic symbolt 

101: 

10lR 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

201: 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 "-
1 "-

L 
55 

54 

2 

3 

29 "-
28 

" L 
30 

31 

27 

26 

5 

r--6 
. . ., .. 

8 . .. 
9 

10 .. .. 
12 .. 
13 

14 
~ 

15 

r--16 
., ~ 

17 

19 
., 

20 

21 ... 
23 

., 
24 

G3 

3EN1 [BA] 
3 EN2 [AB] 

C4 

G5 

C6 

G7 

G10 

10 EN8 [BA] 
10 EN9 [AB] 

C11 

G12 

C13 

G14 .., r 
2:1 5 40 

l-1 'i11 S 1 

60 7 2:1 

"I 
2'i1 

1 
' . 

' . 
......... 
.,~ 

...... 2:1 12 110 

l-1 'i18 '121 

130 14 2:1 

14 
9'i1 

1 
.... 
.,~ 

... 

.,~ 

....... 

.,~ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

AND 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic diagram (positive logic) 

1DIR --'----..--1 

1CLKBA ---:::..::::.---t----------I >-------f---, 

1SBA -=-=----t-........... ~------, 

1CLKAB 

1SAB -=-----t-+ ........... ~.-------, 

.-+-+-'~_5_2 1 B1 

~--------------~v~--------------~ 
To 7 Other Channels 

2DIR ~---+------~ 

2CLKBA --=..::.---t----------I >-------f-, 

2SBA -=..:...----+......-t ~-------, 

2CLKAB 

2SAB -=---+-1-.....-1 ~.-------, 

42 
~-f-'~- 2B1 

~--------------~v~--------------~ 
To 7 Other Channels 
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SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16646.................................. 96 rnA 

SN74ABT16646 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ................ : .......................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power disSipation at TA = 55°C (in still·air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT16646 SN74ABT16646 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L LOW-level input voltage 0.8 0.8 V 

V, Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 48 64 rnA 

llVtw Input transition rise or fall rate I Outputs enabled 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 De 

"'tJ NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

:Jl 
m 
!5 
m 
~ 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3mA 2.5 

VOH 
Vee =5V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

VOL 
Vee =4.5 V, 10L = 48mA 

Vee =4.5 V, 10L= 64 rnA 

II 
Vee = S.5 V, Control inputs 

VI = Vee or GND A or B ports 

10ZH§ Vee = S,SV, Vo=2.7V 

10ZL§ Vee = 5.5 V, Vo =0.5V 

10FF Vee = OV, Vl orVo:!04.5V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10'11 Vee = 5.5 V, Vo = 2.5V -so -100 

Vee =5.S V, Outputs high 

lee 10= 0, A or B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = S.5 V, One Outputs enabled 

~Iee# 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

Ci VI = 2.S V or 0.5 V Control inputs 

Cio Vo = 2.S VorO.S V Aor B ports 

t All typical values are at Vee = S V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SNS4ABT16646 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.5S* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -SO -180 

2 2 

72 72 

2 2 

1 1.5 

O.OS O.OS 

1.S 1.5 

'V Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16646 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

30 

2 

1 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 

!lA 

!lA 
!lA 
!lA 
!lA 
rnA 

rnA 

rnA 

pF 

pF 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

TEST S1 

tPLH/tpHL Open 

tPtz/tPZL 7V 
tpHz/tpZH Open 

sooa 
From Output ---e-~ __ -JV'I.."v--_-../ 

Under7est 

CL= 50 pF 

(see Note A) I sooa 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw -------+i 
1 1_--3V 

3V 
Timing Input --------x1.S V 

_____ --1.1'-______ ov 

I.pm 3 X",,'_'S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I. .~ ~ 
1 t lU I th 1 

_-..... 1 1 3V 

Data Input __ --Jx1.SV ~ ov Output 
. Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~-----~ 3V Inpu~ 1.SV \~s~--- OV 

tpLH 14 ~I 1 L: 
1 14 i tpHL 

I ~-- VOH 
Output !1.SV 1.SV 

____ -J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1.SV 
___ ...IQ.. ____ ov 

tpZL --.I 14- 1 

1 1 tp~ 14-

\ 

___ L~I_ 3.SV 

1.SV 1 I 
'--__ ...,j".""'_ ~L~ o~ V VOL 

tpHz-.i !.-
tpZH --.! ~ I 

Output 1"' 

~~v::~;:~ l,.sv ~H_o.3/0H 
(see Note C) ___ -' - - - - - - _ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 a, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT16648, SN74ABT16648 
16·BIT TRANSCEIVERS AND REGISTERS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAlou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16648 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT16648. 

WITH 3·STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

SN54ABT16648 •.• WD PACKAGE 
SN74ABT16648 ••• DL PACKAGE 

(TOP VIEW) 

1DIR 1 fOE 
1CLKAB 2 1CLKBA 

1SAB 3 1SBA 
GND 4 GND 

1A1 5 1 B1 
1A2 6 51 1B2 
Vcc 7 50 Vcc 
1A3 8 49 1B3 
1A4 9 48 1B4 
1A5 10 47 1B5 

GND 11 46 GND 
1A6 12 45 1B6 
1A7 13 44 1B7 
1A8 14 43 1B8 
2A1 15 42 2B1 
2A2 16 41 2B2 
2A3 17 40 2B3 

GND 18 39 GND 
2A4 19 38 2B4 
2A5 20 37 2B5 
2A6 21 36 2B6 
Vcc 22 35 Vcc 
2A7 23 34 2B7 
2A8 24 33 2B8 

GND 25 GND 
2SAB 26 2SBA 

2CLKAB 27 2CLKBA 
2DIR 28 20E 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus will receive data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in 
the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B; may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16648 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16648 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16648 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16648, SN74ABT16648 
16·BIT TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

~ 
56 2 55 3 54 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
56 2 55 3 54 
OE DIR CLKAB CLKBA SAB SBA 

X X t X X X 
X X X t X X 

H X t t X X 

STORAGE FROM 

A, B, ORAAND B 

~ 
56 2 55 3 
OE DIR CLKAB CLKBA SAB 
L H X X L 

REAL-TIME TRANSFER 
BUSATO BUS B 

~ 
56 1 2 55 3 
OE DIR CLKAB CLKBA SAB 

L L X L X 
L H L X H 

TRANSFER STORED DATA 

TO A AND/OR B 

Figure 1. Bus-Management Functions 
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logic symbolt 

10E 

10lR 

1CLKBA 

1SBA 

1CLKAB 

1SAB 
20E 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

1 

55 

54 

2 

3 

29 

28 

30 

31 

27 

26 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

'" G3 __ I"'-, 

L 
3 EN1 [BA) 
3EN2 [AB) 

C4 

G5 

C6 

G7 

'" G10 

.. '" 
L-

10 EN8 [BA) 
10 EN9 [AB) 

C11 

G12 

C13 

G14 , 
2:1 

L V' 1 
5 

5" 1 

L[ 60 7 2:1 

1 "I .... 
'" .... ..... 
... 

~ .... 
'" .... .... 
'" r 

... 
~ 

... .. ... ~ 

SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

i 
52 

40 
~ 

1B1 

2V' ~ 

51 
.... .... 1B2 

49 
1B3 

48 
~ 1B4 

47 
.... .... 1B5 

45 
.... r 1B6 

44 
~ 1B7 

43 .. 
.... r 1B8 

42 2:1 12 110 .. L' U 
2B1 

V'8 '" 121 

L[ 130 14 2:1 

114 

..... 
r 

..... .... 

'" r 

... .. .... 

9V' ~ 

.. ~ 

.... r 

.. .... .... .. .... 

.. ........ 

41 

40 

38 

37 

36 

34 

33 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

TEXAS·" 
IN SfRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 3-131 

3: w 
:> w 
a: 
c.. 
I-
0 
:J 
C 
0 
a: 
c.. 



-c 
:a o 
c 
c: 
o 
-I 
-C 
:xJ 
m 
~ 
m 
~ 

SN54ABT16648, SN74ABT16648 
16·BIT TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

logic diagram (positive logic) 

~------------~v~--------------~ 
To 7 Other Channels 

52 

42 
o-+-+-ir-<H- 2B1 
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INPUTS 

SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

FUNCTION TABLE 
(each 8-blt section) 

CATAI/O 

SEPTEMBER 1992-REVISED OCTOBER 1992 

OE CIR CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRUB8 
OPERATION OR FUNCTION 

X X t X X X Input Unspecifiedt Store A, B unspecified t 

X X X t X X Unspecifiedt Input Store S, A unspecified t 

H X t t X X Input Input Store A and B data 

H X L L X X Input disabled Input disabled Isolation, hold storage 

L L X X X L Output Input Real-time g data to A bus 

L L X L X H Output Input Stored g data to A bus 

L H X X L X Input Output Real-time A data to B bus 

L H L X H X Input Output Stored A data to B bus 

t The data outputfunctions may be enabled or disabled by a variety of level combinations at the OE and DIR inputs. Data input functions are always 
enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted):!: 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16648.................................. 96 rnA 

SN74ABT16648 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............ '. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vcc Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

10H High-level output current 

IOL Low-level output current 

6.V6.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT16648 SN74ABT16648 

MIN MAX MIN MAX 
4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vcc 0 Vcc 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 
°e 
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SN54ABT16648, SN74ABT16648 
16·BIT TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

." 
:D 
o 
C 
C 
(') 
-I 
." 

PARAMETER 

VIK 

VOH 

VOL 

II 

10ZH§ 

10ZL§ 

10FF 

ICEX 
10'11 

Icc 

6lec# 

CI 

TEST CONDITIONS 

Vcc =4.5V, II =-18 mA 

Vce =4.5V, 10H =-3mA 

Vcc =5 V, 10H =-3mA 

Vee =4.5 V, 10H =-24mA 

Vee = 4.5 V, 10H =-32 mA 

Vee =4.5 V, IOL=48 mA 

Vee =4.5V, IOL=64 mA 

Vee =5.5V, Control Inputs 

VI = Vee or GND Aor B ports 

Vee =5.5V, Vo=2.7V 

Vee =5.5 V, Vo=0.5V 

Vee=OV, VI orVo:s; 4.5 V 

Vec =5.5 V, Va =5.5V Outputs high 

Vcc = 5.5 V, Va = 2.5V 

Vee =5.5 V, Outputs high 

10 =0, Aor B ports Outputs low 

VI = Vcc or GND Outputs disabled 

Vce = 5.5 V, One Outputs enabled 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VceorGND Control inputs 

VI = 2,5 V or 0.5 V Control inputs 

:0 t All typical values are at Vcc = 5 V. , 

Cio Va = 2.5 V or 0.5 V A or B ports 

TA = 25°C 

MIN TYpt 

2.5 

3 

2 

2* 

-50 -100 

m * On products compliant to MIL-STD-883, Class B, this parameter does not apply. < § The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT16648 SN74ABT16648 

MAX MIN MAX MIN MAX 
-1.2 -1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55* 0.55 

:1 :1 :1 

:100 :100 :100 

50 50 50 

-50 -50 -50 

:100 :100 

50 50 50 

-180 -50 -180 -50 -180 

2 2 2 

72 72 30 

2 2 2 

1 1.5 1 

0.05 0.05 0.05 

1.5 1.5 1.5 

- 'V Not more than one output should be tested at a time, and the duration of the test should not exceed one second. m # This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 

:e 
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UNIT 

V 

V 

V 

I!A 

I!A 
I!A 
I!A 
I!A 
mA 

mA 

mA 

pF 

pF 



SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output - ___ -~t-~'VV\r---.J 

Under Test 

CL= 50 pF 

(see Note A) T SOOO 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input 

------'I(1.S V 

-------'. 1'--______ OV 

Data Input 

I.. .~ ~ 
, t lU I th , 

__ "",' ,3V 

__ --'~1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 
Inpu~ 1.SV \1.SV 

OV 

tpLH I.. ~ I , 
, I 

,.. ~ tpHL , 

Outpu_t ____ ...,11.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

TEST S1 
tpLH/tpHL Open 

tPLZi'tPZL 7V 

tPHz/tpzH Open 

k--tw-.j 

I I 3V 

Input 3 X"",1._S_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) I ~ ____ ov 

tPZL -.I 14- I 
I I tp~ 14-
I \- __ Lr:=:I~ 3.SV 

Output I I I 
wa~~f~~~ ~ I 1.S V I ~L~ 0.= V VOL 

(see Note C) I tPHZ--.l!.-

tpZH -.! 14- I V Output 

Waveform 2 t ",Va V,;: D."3 V OH 
S1 at Open 1.S V '--

(see Note C) ___ -' - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics:. PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. Tho outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
layout 

• High-Drive Outputs (-32-mA IOH, 
64-mAlou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (Dl) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

The 'ABT16651 is a 16-bit bus transceiver that 
consists of Ootype flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT16651. 

SN54ABT16651 ... WD PACKAGE 
SN74ABT16651 .•• Dl PACKAGE 

(TOP VIEW) 

10EAB 
1CLKAB 

1SAB 
GND 

1A1 
1A2 

Vce 
1A3 

1A4 

1A5 
GND 
1A6 

1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 

2A6 

Vce 
2A7 
2A8 

GND 
2SAB 

2CLKAB 
20EAB 

l 
[ 

~ 
~ 

1 U 56 

2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 
21 36 
22 350 
23 34 
24 33 
25 32 
26 31 
27 30 
28 29 

10EBA 
1CLK8A 
1S8A 
GND 
181 
182 
Vcc 
183 
184 
185 
GND 
186 
187 
188 
281 
2B2 
283 
GND 
284 
285 
286 
Vcc 
287 
288 
GND 
2S8A 
2CLK8A 
20E8A 

OCTOBER 1992 

Oata on the A or B data bus, or both, can be stored in the internal Ootype flip-flops by low-to-high transitions at 
the appropriate clock (ClKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal Ootype flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In thl formatlvi or 
dlslgn phs" of dlvelopment. CherecteriaUc dell end other 
lpeclncaUona Ira dllign gOII .. T.xaalnatrumenla r .. erv .. the right to 
ching, or dlacontlnu, th .. e products without noUcs. TEXAS .. 
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SN54ABT16651, SN74ABT16651 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

description (continued) 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT16651 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16651 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16651 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAVO 

OEAB ~ CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 
OPERATION OR FUNCTION 

L H H orL HorL X X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t H or L X X Input Unspecifiedt Store A, hold B 

H H t t X* X Input Output Store A in both registers 

L X H orL t X X Unspecifiedt Input Hold A, store B 

L L t t X X* Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X HorL X H Output Output Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H H orL X H X Input Output Stored A data to B bus 

H L HorL HorL H H Output Output Stored A data to B bus and 
stored B data to A bus 

t The data output functions may be enabled or disabled by various Signals at the OEAB or OEBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

* When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from A to B (8 to A) plus 
setup and hold times. When select control is high, clocks must be staggered in order to load both registers. 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L H H X X L X 

OEAB 

X 
L 
L 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSATO BUS B BUS BTOBUSA 

~ ~ 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H t X X X H L HorL H or L H 
X X t X X 
H t t X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, ORAAND B TO A AND/OR B 

Figure 1. Bus-Management Functions 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

logic symbolt 

1~ 
56 

'" 1 
EN1 [BA] 

10EAB 
55 

EN2 [AB] 

1CLKBA C3 
54 

1SBA G4 
2 

1CLKAB C5 
3 

1SAB G6 

2~ 
29 

'" 28 
EN7 [BA] 

20EAB 
30 

EN8 [AB] 

2CLKBA C9 
31 

2SBA G10 
27 

2CLKAB C11 
26 

2SAB G12 , r 

1A1 
5 :d 4 3D ~ 

~ / 'V1 U .... 
/I 1 

1A2 

L[ 50 6 ~1 P>---2'V 
1 ~ 

6 ..... / I'-, ..... .... 

1A3 
8 ... / I'-, 

9 
1A4 

10 
1A5 .... 

1A6 
12 ..... / I'-, ..... .... .... r 

1A7 
13 /' 

1A8 
14 ..... / I'-, .. 

.... r' 

2A1 
15 ~1 10 90 ... / 'V7 U .... 

1"01 

L[ 110 12 ~1 P>---8'V 
1 12 

2A2 
16 .... / r.... 

2A3 
17 r--... ..... .... 

2A4 
19 .... / r.... 

20 
2A5 

21 
2A6 , 

2A7 
23 ... /' I'-, 

24 
2A8 , 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

286 

2B7 

288 
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SN54ABT16651, SN74ABT16651 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

1~ 

10EAB 

1CLKBA-=---t-----------1 >------jf---, 

1SBA -::....:.---t...-i >---.>-------, 

1CLKAB 

1SAB ~---+-+~ >-e-----, 

, 
I 

<1--+--+-...-.1 
I 
I 
1 

~-+-4--++-_52_1 B1 
I 
1 
I 
I 
I 
I 

~--------------~v~--------------~ 
To 7 Other Channels 

20EAB 

2CLKBA-==---+---------I >--------+---, 

2SBA --=-=----j-.-l >--.--------, 

2CLKAB 

2SAB ""'::"::'---+-1-.-1 >--.>------, 

..-++--'-......... _42_ 2B1 

~--------------~v~--------------~ 
To 7 Other Channels 
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SN54ABT16651, SN74ABT16651 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16651 .................. ~ . . . . . . . . . . . . . .. 96 mA 

SN74ABT16651 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < O) ..............................•........................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ................................ ~ . . . . . . . . . . . . . . . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT16651 SN74ABT16651 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

tJ.V!::..v Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
"tJ NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
l] 
m 
S 
m 
=e 

3-142 

TEXAS • 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN54ABT16651, SN74ABT16651 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16651 SN74ABT16651 
PARAMETER TEST CONDITIONS 

TVPt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vce=5V, 10H =-3 mA 3 
VOH 

Vce = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee=4.5V, 10l=48mA 
VOL 

Vec = 4.5 V, IOl=64mA 

Vce=5.5V, Control inputs 
II 

VI = Vec or GND Aor B ports 

IOZH§ Vee = 5.5 V, Vo=2.7V 

10Zl§ Vce=5.5V, Vo =0.5V 

10FF Vee=OV, VI orVo $4.5 V 

leEX Vec = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

Icc 10=0, AorB ports Outputs low 

VI = Vce or GND Outputs disabled 

Vec = 5.5 V, One Outputs enabled 

Alec' 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

CI VI =2.5VorO.5V Control inputs 

Cio Vo = 2.5 VorO.5V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1:1 :1:1 

:1:100 :1:100 

50 50 

-50 -50 

:1:100 

50 50 

-180 -50 -180 

2 2 

72 72 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

:1:100 

50 

-50 

:1:100 

50 

-50 -180 

2 

30 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

!!A 

!!A 
!!A 
!!A 
!!A 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rNO 

5000 
From Output --.----e.....----'\/V'v-----/ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

TEST S1 
tPutftPHL Open 
tpL,Z/tpZL 7V 
tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 
I 1,..-__ 3V 

3V 
T1mlnglnput -------X1.5V 

_______ .1'-____ ;...._ OV 

Input 3 X"",lo_5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 1 1 I 

I· t .~ th ~ 
1 .. u 1 

Data Input -=--x--"'" 'lo5V ~ :: Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.5V \1.5V 

tpLH ~ ~ 1 I 

14 ~ tpHL 

3V 

OV 

1 

outpu_t ___ ....,11•5 V ~
-VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.5V 

'-------'~ - - - - 0 V 

tpZL -.I 14- I 
I I tp~ 14-

, ___ Ly::::I_ 3.5V 

1.5V I I 
____ 0100..01!_ ~L~ 0.= V VOL 

tpHZ-.i \.-
tPZH ~ 14- I 

Output V 
Waveform 2 l \Vo V';: 0.-3 V OH 
S1 at Open 1.5 V '--

(see Note C) ___ ..I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 C, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAlou 

• Packaged In Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 3aO-mii 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16652 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
a-bit transceivers or one 16-bit transceiver. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT16652. 

FEBRUARY 1991-REVISED OCTOBER 1992 

SN54ABT16652 ••. WD PACKAGE 
SN74ABT16652 ••• DL PACKAGE 

(Top VIEW) 

10EAB 10EBA 
1CLKAB 1CLK8A 

1SAB 3 54 1S8A 
GND 4 53 GND 
1A1 52 181 
1A2 51 182 
Vcc 7 50 Vcc 
1A3 8 49 183 
1A4 9 48 184 
1A5 10 47 185 

GND 11 46 GND 
1A6 12 45 186 
1A7 13 44 187 
1A8 43 188 
2A1 281 
2A2 282 
2A3 283 

GND GND 
2A4 284 
2A5 285 
2A6 286 
Vee Vee 
2A7 287 
2A8 288 

GND GND 
2SA8 2S8A 

2CLKAB 2CLK8A 
20EA8 20E8A 

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW information _rna producllin the lonnltlvl or 
dllign phiH 01 dlvtlopmlnt. CharlCterlatlc dill end othlr 
lpeclflClllonl .... dlllgn gell .. TIXlllnltrumenll rlHl'Vllthl right to 
changl or dllContInulthlH producll without notice. . TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16652, SN74ABT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03800. FEBRUARY 1991-REVISEO OCTOBER 1992 

description (continued) 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT16652 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16652 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAI/ot 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 
OPERATION OR FUNCTION 

L H L L X X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t L X X Input Unspecified* Store A, hold B 

H H t t X* X Input Output Store A in both registers 

L X L t X X Unspecified* Input Hold A, store B 

L L t t X X* Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OE'BA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 

TEXAS .. 
INSTRUMENTS 
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SN54ABT16652, SN74ABT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
03800, FEBRUARY 1991-REVISEO OCTOBER 1992 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L H H X X L X 

OEAB 

X 
L 
L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 

REAL·TIME TRANSFER 
BUSATO BUS B 

~ 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H t X X X H L L L H 
X X t X X 
H t t X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, ORAAND B TOAAND/OR B 

Figure 1. Bus-Management Functions 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic symbolt 

1"O'EED( 
56 

" 1 
EN1 [BA] 

10EAB 
55 

EN2 [AB] 

1CLKBA C3 
54 

1SBA G4 

1CLKAB 
.2 

C5 
3 

1SAB G6 

2"O'EED( 
29 

'" 28 
EN7 [BA] 

20EAB 
30 

EN8 [AB] 

2CLKBA C9 
31 

2SBA G10 
27 

2CLKAB C11 
26 

2SAB G12 , r-

1A1 
2:1 5 4 30 

U 'V 1 
4 1 

U 50 6 2:1 
2'V f----

6 
1 ~ 

1A2 
8 

1A3 , 
9 

1A4 
10 

1A5 ..... ... .. 
' ~ 

, 
12 

1A6 
13 

1A7 
14 

1A8 

2A1 
15 2:1 10 90 

'V7 U '101 

U 110 12 2:1 
8'V f----

1U 
16 

2A2 
17 

2A3 
19 

2A4 
20 

2A5 ... ... 
21 

2A6 
23 

2A7 ..... ... .. 
' ~ ~~ 

24 
2A8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



SN54ABT16652, SN74ABT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

AND 3·STATE OUTPUTS 
03800, FEBRUARY 1991-REVISEO OCTOBER 1992 

logic diagram (positive logic) 

10EAB 

1CLKBA-=------+---------------~ >-----------~~ 

1SBA~------~, ~~----------~ 

1CLKAB 

1SAB~-----+~' >~------~ 

....-+-+-,-+.--52_ 1 B1 

~--------------~vr----------------~ 
To 7 Other Channels 

2~ 

20EAB 
2CLKBA~~----+---------------~ ~-----------4~ 

2SBA~------++~ >~----------~ 

2CLKAB 

2SAB --=..::-----+-++~ 

.....-r-+-,-+.--42_ 2B1 

v 
To 7 Other Channels 
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SN54ABT16652, SN74ABT16652 ' 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03600, FEBRUARY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0,5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ......... , ....... "............... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16652.................................. 96 rnA 

SN74ABT16652 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ................................. , ......................... -18 rnA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ................. ,..................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT16652 SN74ABT16652 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 ,5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL Low-level output current 48 64 rnA 

tlVtlv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
""C NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

:D 
m 
~ 
m :e 
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SN54ABT166S2, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee = 5 V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4,5 V, 10H = -32 mA 2* 

Vee = 4.5 V, 10l= 48 mA 
VOL 

Vee = 4.5 V, 10l= 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = OV, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

lOll Vee = 5.5 V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

lee 10=0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

~Iee# 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

Cj VI = 2.5 Vor 0.5 V Control inputs 

Cjo Vo = 2.5 V or 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16652 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

2 2 

72 72 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16652 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

30 

2 

1 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

JlA 

JlA 
JlA 
I1A 

I1A 

mA 

mA 

mA 

pF 

pF 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991-REVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

soon 
From Output -__e-----4It--/V'v'V----.../ 

Under Test 

CL= so pF 

(see Note A) I soon 

tpLH/tpHL Open 
tpL2/tpZL 7V 

tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 

I 1,_---3V 

3V 
Timing Input -------X1.S V 

-----~. 1 '------- OV 

Inpul 3 X"",'_·s_v __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION '.. .~ ~ , tsu I" th , 

----~, ,3V 

Data Input 
-=-:J<1.SV ~ OV Output 

Control 
(Iow-Ievei 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 
3V 

\~s~--- ov 
, 1 

,.. ~ tpHL 
tpLH I~ .' 1 , 

~
VOH 

1.SV 
VOL 

, 

Outpu_t ____ .J11.s V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1.SV 

'----...I~ - - - - ov 
tpzL -.I 14- I 

I I tPL2~ 14-I V ___ L:~ 3.SV 

: "\ 1.SV :.{ ~~o-=V VOL 

I tpHZ-.i!.-
tpZH~ ~ I 

Output I' 

Waveform 2 1 \:- -- VOH VOH -0.3 V 
S1 at Open 1.S V 

(see Note C) - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Signifi'cantly Reduces Power Dissipation 

• LatCh-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Typical VOl.P (Output Ground Bounce) < 1 V 
at Vcc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH, 
64-mAloU 

• Packaged in Plastic 300-mil Shrink 
Sma"-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

The 'ABT16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. For 
either section, the transmiVreceive (1 T/R or 2T/R) 
input determines the direction of data flow. When 
1T/R (or 2T/R) is high, data flows from the 1A (or 
2A) port to the 1 B (or 2B) port (transmit mode); 
when 1T/R (or 2T/R) is low, data flows from the 1 B 
(or 2B) port to the 1 A (or 2A) port (receive mode). 
When the output-enable (1OE or 20E) input is 
high, both the 1 A (or 2A) and 1 B (or 2B) ports are 
in the high-impedance state. 

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992 

SN54ABT16657 ••• WD PACKAGE 
SN74ABT16657 ••• DL PACKAGE 

(TOP VIEW) 

10E 1 

NC 2 

fERR 3 

GND 4 

1A1 5 

1A2 6 

Vcc 7 

1A3 8 

1A4 9 

1A5 10 

GND 11 

1A6 12 

1A7 13 

1A8 14 

2A1 15 

2A2 16 

2A3 17 

GND 18 

2A4 19 

2A5 20 

2A6 21 

Vcc 22 

2A7 23 

2A8 24 

GND 25 

2ERR 
NC 

20E 

56 

55 

54 

53 

52 

51 

50 

49 

48 

1T/R 
10DD/EVEl'I 
1 PARITY 
GND 
1B1 
1B2 

Vcc 
1B3 
1B4 
185 
GND 
186 

44 187 
43 188 
42 281 
41 282 
40 283 
39 GND 
38 284 
37 285 
36 286 

Vcc 
287 
288 
GND 
2PARITY 
20DD/EVEl'I 
2T/R 

Odd or even parity is selected by a logic high or low level, respectively, on the 10DD/EV'Ef\J (or 20DDfEVE1\J) 
input. 1 PARITY (or 2PARITY) carries the parity bit value; it is an output from the parity generator/checker in the 
transmit mode and an input to the parity generator/checker in the receive mode. 

In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1 PARITY (or 
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 1 ODD/EV'Ef\J (or 
20DDfEVE1\J) input. For example, if 1 ODD/EV'Ef\J is low (even parity selected) and there are five high bits on 
the 1 A bus, then 1 PARITY is set to the logic high level so that an even number of the nine total bits (eight 1 A-bus 
bits plus parity bit) are high. 

In the receive mode, after the 1 B (or 2B) bus is polled to determine the number of high bits, the 1 ERR (or 2ERR) 
output logic level indicates whether or not the data to be received exhibits the correct parity sense. For example, 
if 1 ODD/EV'Ef\J is high (odd parity selected), 1 PARITY is high, and there are three high bits on the 1 B bus, then 
1 ERR is low, indicating a parity error. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED !hI. document conlaln. PRODUCTION 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS1 03-03983, FEBRUARY 1992-REVISED JUNE 1992 

description (continued) 

The SN74ABT16657 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16657 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16657 is characterized for operation from -40°C to 85°C. 

NUMBER OF A OR B 
INPUTS THAT ARE HIGH OE 

L 

L 

L 
O,2,4,6,B 

L 

L 

L 

L 

L 

L 
1,3,5,7 

L 

L 

L 

Don't care H 
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INPUTS 

T!R 

H 

H 

L 

L 

L 

L 

H 

H 

L 

L 

L 

L 

X 

FUNCTION TABLE 
(each 8-blt section) 

INPUT/OUTPUT 
ODD/EVER PARITY 

H H 

L L 

H H 

H L 

L H 

L L 

H L 

L H 

H H 

H L 

L H 

L L 

X Z 
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OUTPUTS 

ERR OUTPUT MODE 

Z Transmit 

Z Transmit 

H Receive 

L Receive 

L Receive 

H Receive 

Z Transmit 

Z Transmit 

L Receive 

H Receive 

H Receive 

L Receive 

Z Z 



logic symbolt 

SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 

10£ 

1T/Ff 

10DD/EVER 

20£ 

2T/Ff 

20 0 D/EVER 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

56 

55 

28 

29 

30 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

r-.. G3 

- '" L 
3 EN1/3G5 [RECl 
3 EN2 [XMIT] 

N4 

'" G8 

'" L-
8 EN6/8G10 [RECl 
8 EN7 [XMIT] 

N9 

:1 r 
1 

L 
'i71 

Z11 1 2'i7 
... .. .... ... 

.. ... 
... .... ... 

'" 
, 

... 

• - 11 2k · -· -. 4,2'i7 · -. :: . 5 

- 18 4,1 'i7 

1 

L 
'i76 

Z21 1 7'i7 
.. 

'" ..... ....... 

' ... ..... 
'" ... 
..... .... ... 

.~ 21 2k 

.~ 

.~ . §,7'i7 
• t- • 10 
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52 

~ 
51 .. ....... 
49 

48 .. ....... 
47 

45 

44 ..... , ... 
43 

54 --J 
3 

42 

~ 
41 

40 

38 

37 
, 

36 

34 

33 

31 --J 

181 

182 

183 

184 

185 

186 

187 

188 

1 PARITY 

1 ERR' 

281 

282 

283 

284 

285 

286 

287 

288 

2PARITY 

:~ . 
§,6'i7 '" 

26 
.~ 28 2ERR' 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992 

logic diagram, each transceiver (positive logic) 

T/R 

O£ 
A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

ooo/EVER 

'" 

v 

'" 

...... 

F 

~ - r-y.~ 

T 

T 

T 

1+ J 
rJ...t 

1+ J 
n... 

1+ T 
I~ 

1+ J 
I~ 

1+ T 
~ 

1+ T 
I~ 

1+ T 
Ir-J,.., 

~ T 
Y 

--
~ -. 

i>- - I 

i>- I 

-
~ -. 

i>- -
:[>--

--
~ -
:[>-- -
i>-
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82 

83 

84 

85 

86 
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~ 

:[> 

=t>-
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SN54ABT16657, SN74ABT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
SCBS103-03983, FEBRUARY 1992-REVISED JUNE 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage 'range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16657 .................................. 96 rnA 

SN74ABT16657 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ................................. ,..................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
-

Vce Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

AtJAV Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Information concern. product. In the formallve or 
dealgn ph .. e of development. Characterletlc dall and other 
.p.clncatlone Ire dealgn goal .. Taxaalnatrumenll ra .. rvaatha right to 
chang. or dlacontlnue th ... producta without notlc •• TEXAS. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16657 SN74ABT16657 

MIN MAX MIN MAX 

4.5 ,:9,.5 4.5 5.5 

2 ~~l 2 

.{j/ 0.8 0.8 

o.{C Vee 0 Vee 

.. ~i -24 -32 

~{'f 48 64 

lif 10 10 
.. -55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 

°e 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS1 03-03983, FEBRUARY 1992-REVISED JUNE 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16657 SN74ABT16657 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK Vcc=4.SV, II =-18 mA -1.2 -1.2 

Vee =4.SV, 10H =-3 mA 2.S 2.S 

Vee=SV, 10H =-3 mA 3 3 
VOH 

Vee=4.SV, 10H =-24 mA 2 2 

Vee=4.SV, 10H =-32 mA 2* 

Vee=4.SV, 10L = 24 mA O.SS O.SS 
VOL 

Vee =4.SV, 10L= 64 mA O.SS* ~ 
Vee =S.SV, Control inputs ±1 £,41 

II 
VI = Vee or GND A or B ports ±100 A~100 

IlL Vee=OV, VI = GND Aor B ports -50 ,<C -50 

10ZH* Vee =S.SV, Vo = 2.7V so ..,0 so 
10ZL* Vee =5.5V, Vo=0.5V -50 ""Ci -so 
10FF Vee =OV, VlorVo:s 4.5 V ±100 Ji:. ±450 

ICEX Vee=S.5V, Vo =S.5V Outputs high so '~ so 
lo§ Vec=S.5V, Vo =2.SV -50 -100 -180 -50 -180 

Vee=S.5V, Outputs high 2 2 

Icc 10 =0, Aor B ports Outputs low 36 36 

VI = Vee or GND Outputs disabled 2 2 

Alec' 
Vee =5.SV, One input at 3.4 V, 

50 50 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control Inputs 3 

Cio Vo = 2.S V or O.S V Aor B ports 9 

t All typical values are at Vee = 5 V. 
* The parameters 10ZH and 10ZL Include the Input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the Increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
* On products compliantto MIL-STD-883, Class B, this parameter is not production tested. 

PROOUCT PREVIEW Information _l1li producb In the Iormlllvl or 
delign phiH 01 cltYlfopmtnt. ChlrKltrtlllc dati Ind other 
'Plcl1IClllon. I,.. cltllgn goala. TIXII InItrumIl1tl rDHrYII III. right to 
ching. or dllContInu. 111_ producII wtthout notice. 
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MIN MAX 

-1.2 

3 

2 

0.S5 

±1 

±100 

-50 

so 
-50 

±100 

so 
-50 -180 

2 

36 

2 

50 

UNIT 

V 

V 

V 

ItA 

ItA 
ItA 
ItA 
ItA 
ItA 
mA 

mA 

ItA 

pF 

pF 



SN54ABT16657, SN74ABT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpLH 
A 

tpHL 

tpLH 
OOO/EVEN 

tpHL 

tpLH 
B 

tPHL 

tpLH 
PARITY 

tpHL 

tpZH 
OE 

tpZL 

tpHz 
OE 

tpLZ 

tpzH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW InformlllOll concema produeilin the lormlllvi or 

~
n plllH 01 dlvllopmlllt. Clllractll1l11c data Ind other 

clllOIII art dlllgn goal .. TIXH Inltrumll1tl rlHrYIi thl right to 
ngl or cllteontlnul th_ productl without notice. 

Vee = 5V, 
TO 

(OUTPUT) TA = 25°C 

MIN TYP MAX 

BorA 
1.5 2.5 3.3 

2 3.1 3.9 

2 4.6 5.4 
PARITY 

2 4.3 5.1 

PARITY, ERR 
2 4.6 5.4 

2 4.3 5.1 

ERR 
2 4.6 5.4 

2 4.3 5.1 

ERR 
2 4.6 5.4 

2 4.3 5.1 

AorB 
2 3.9 4.9 

2.5 4.3 5.1 

AorB 
2 3.6 4.5 

1.5 3 3.8 

PARITY, ERR 
2 4 4.9 

2.5 4.1 5.1 

PARITY, ERR 
1 3.5 4.5 

1.5 3 3.8 

TEXAS. 
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SN54ABT16657 SN74ABT16657 
UNIT 

MIN MAX MIN MAX 

1.5 4.2 1.5 4.1 

2 4.5 2 
ns 

4.3 

2 7 2 6.7 

2 6.5 2 6.1 
ns 

2 7 2 6.7 

2 (fP·5 2 6.1 
ns 

2 ;:::,.,'" 7 2 6.7 I,;.. ns 
24«- 6.5 2 6.1 

t:- 7 2 6.7 

~ 
ns 

6.5 2 6.1 

... 0'2 5.8 2 5.6 

tJ;," 2.5 
ns 

6.2 2.5 6 

2 5.5 2 5.4 

1.5 4.7 1.5 4.3 
ns 

2 5.8 2 5.6 

2.5 6.2 2.5 6 
ns 

1 5.5 1 5.4 

1.5 4.7 1.5 
ns 

4.3 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS103-03983, FEBRUARY 1992-REVISED JUNE 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 soon 
From Output --.----.--Jl,f'v"v------/ 

Under Test 

CL= 50 pF 

(see Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

o Open 

Input L ----- 3V 

(see Note B) ---'I 1.S V \, 1.S V 0 V 

tpLH ~ .1
1 

II -: 4 ,. tpHL 
I I 
I ,.----......,.~:1 VOH 

Output !1.SV 1.SV 
____ -J. VOL 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

TEST 
tpLWtpHL 
tPLZltPZL 
tpHz/tpZH 

S1 
Open 
7V 

Open 

,..---- 3V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-160 

B. All input pulses are supplied by generators having the fOllowing characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlp·FLOPS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vce and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

These 20-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The 'ABT16821 can be used as two 10-bit 
flip-flops or one 20-bit flip-flop. The twenty 
flip-flops are edge-triggered O-type flip-flops. On 
the positive transition of the clock (ClK) input, the 
device provides true data at the Q outputs. 

WITH 3·STATE OUTPUTS 
04512, JUNE 1992-REVISEO OCTOBER 1992 

SN54ABT16821 ... WD PACKAGE 
SN74ABT16821 ... DL PACKAGE 

(TOP VIEW) 

H;E 1 56 1CLK 
55 101 

102 3 54 102 
GNO 53 GNO 
103 52 103 
104 51 104 

VCC 50 VCC 

105 49 105 
106 48 106 
107 47 107 

GNO 46 GNO 
108 45 108 
109 44 109 

1Q10 43 1010 
201 42 201 
202 41 202 
203 40 203 

GNO 39 GNO 
204 38 204 
205 37 205 
206 36 206 

VCC 35 VCC 

207 34 207 
208 33 208 

GNO 25 32 GNO 
209 26 31 209 

2010 27 2010 
20E 28 2CLK 

A buffered output-enable (OE) input can be used to place the ten outputs in either a normal logic state (high or 
low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 

The output-enable(OE) input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, LYE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16821 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16821 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16821 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thl. document contain. PRODUCTION 

~:.T~nl~~~~~:U,: ~:~~: ~: ~~:;~~~r~!~~~r:~~~:r~o~~~~:n~ 
ProdueUon proc ... lng do.. not nee,aurlly Include teeUng 01 ,II 
param.ters. 

TEXAS. 
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Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
04512, JUNE 1992-REVISEO OCTOBER 1992 

'OE 
L 
L 

L 

H 

logic symbolt 

1 
fOE 

56 
1ClK 

2'OE 
28 

29 
2ClK 

55 
1D1 

54 
1D2 

52 
1D3 

51 
1D4 

49 
1D5 

48 
1D6 

47 
1D7 

45 
1D8 

44 
1D9 

43 
1D10 

42 
2D1 

41 
2D2 

40 
2D3 

38 
2D4 

37 
2D5 

36 
2D6 

34 
2D7 

33 
2D8 

31 
2D9 

30 
2D10 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK D Q 

t H H 

t L l 
L X 00 
X X Z 

" EN2 

C1 

" EN4 

C3 , r 
1D 2'\7 

, 

3D 4'\7 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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2 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

1Q9 

1Q10 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 

2Q10 
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logic diagram (positive logic) 

SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
D4512, JUNE 1992-REVISED OCTOBER 1992 

10£--
1
-------------------lJ 

56 
1CLK-----I 

>----i--i---'2=- 1 Q1 

r~:;; I Channels ..._--it> C1 

1 D1 -------4-------+------t 1 D 
I 

55 

I 10...-_ ..... L.. __ _ 

~--------~v~--------~ 

To 9 Other Channels 

20£ 28 

29 
2CLK-----I 

r~:;; I Channels ..._--il> C1 

42 
2D1-------4-------+------t1D 

I 
I L.. __ _ 

~--------~v~--------~ 

To 9 Other Channels 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16821 .................................. 96 rnA 

SN74ABT16821 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond ~hose listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16821 J SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
04512, JUNE 1992-REVISEO OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level Input voltage 

VIL Low-level Input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

l:"vliv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

SN54ABT16821 SN74ABT16821 
UNIT 

MIN MAX MIN MAX 

4.5 ~5.5 4.5 5.5 V 

2 §' 2 V 

J}f! 0.8 0.8 V 
i['«+ Vee 0 Vce V 

.$' -24 -32 rnA 

If 48 64 rnA 

CJ«' 10 10 nsN 
-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16821 SN74ABT16821 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 'I =-18 rnA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3mA 3 3 3 
V VOH 

Vee = 4.5 V, 10H =-24 rnA 2 2 

Vee = 4.5 V, 10H =-32 rnA 2* 2 

VOL 
Vee = 4.5 V, 10L = 48 rnA 0.55 0.55 

V 
Vee = 4.5 V, 10L = 64 rnA 0.55* if;;." 0.55 

'I Vee = 5.5 V, VI = Vee or GND :t1 ,:;.;: :t1 :t1 J1A 
10ZH Vee = 5.5 V, Vo = 2.7V 50 ,n,4:' 50 50 J1A 
IOZL Vee = 5.5 V, Vo=0.5V -50 /-.. -50 -50 J1A 
IOFF Vee = 0 V, VI orVo:s 4.5 V :t100 I'~ :t100 J1A 
leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 t:::l ~. 50 50 J1A 
loS Vee = 5.5 V, Vo=2.5V -50 -100 -200 q;~-50 -200 -50 -200 rnA 

Outputs high 500 500 500 J1A 
Icc 

Vee = 5.5 V, 10=0, 
Outputs low 89 89 89 rnA 

VI = Vee or GND 
Outputs disabled 500 500 500 J1A 

lilee' 
Vee = 5.5 V, One Input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V 3.5 pF 

Co Vo = 2.5 VorO.5 V 7.5 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase In supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Informlllon conceme producllin \he formlilve or 
mlgn phlH of c1tvllopmllll ChlrlCttr1l11c data Ind other 
.ptclflclllon. Ir. c1ttlgn Il0l11. T.XIIlnatrumtntl raHrVH lIIe right 10 
ching. or dlacontinuelllIH producll without notlca. 
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SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
04512, JUNE 1992-REVISEO OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT16821 SN74ABT16821 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 o ~', 150 ,C) • 0 150 MHz 

tw Pulse duration, ClK high or low 3.3 ~Gj,:,,<e;~' 3.3 ns 

tsu Setup time, data before ClKt 1.8 <;t«t~ .. 1.8 ns 

tt, Hold time, data after ClKt 1.3 "1.3 1.3 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
ClK 

tpHL 

tPZH OE' 
tpZL 

tpHZ 
OE' 

tpLZ 

PRODUCT PREVIEW Information concell1l producta In till formlilv. or 

=:. phi.. 01 cltvllopmlllt. ChirlCtlr1at1c cltta .nd otlllr 
ftcatlon. are cltalgn goal .. T.XIIlnlll'umanla rallrY •• Ih. r1ghUo 
• or dllContInu.lh ... productI without notice. 

VCC=5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

150 

a 1.3 3.7 5.1 

1.6 3.9 5.1 

1.1 3.2 4.7 a 
1.6 3.8 5 

a 2 4.5 5.7 

1.8 4.1 5.8 

1ExAs ." 
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SN54ABT16821 

MIN ..,,~ 

150 81 ,~ 

1.3 /t,i 6.7 

1.6,(1. 5.8 

tt.:b 5.8 

~t6 5.7 

,.,tr: 2 6.6 

'" 1.8 8.4 

SN74ABT16821 

MIN 

150 

1.3 

1.6 

1.1 

1.6 

2 

1.8 

UNIT 

MAX 

MHz 

6.1 
ns 

5.4 

5.7 
ns 

5.6 

6.5 
ns 

7.1 

ABT16821-4 
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SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
04512, JUNE 1992-AEVISEO OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rNO 

SOOO 
From Output -__e-----<.--JV\.f\r----/ 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

tpLH/tpHL Open 
tpL.,Z/tpZL 7V 

tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

14-- tw-.j 

1 1 ,..--- 3V 

Input 3 X,-1._S_V __ ov 

Timing Input 
-------;(1.SV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

______ .1'-______ ov 
1
4 .~ ~ 

1 tau 1- th 1 

__ "",\1 1 3V 

Data Input __ --"~1.SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input---.J 1.S V 

3V 

\~S~--- ov 
1 1 

14 ~ tpHL 
tpLH lei aJ 

1 1 

~
VOH 

1.SV 
VOL 

1 

Outpu_t ____ -'11.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 
1 ~ ____ ov 

tpZL -tJ 14- 1 

1 1 tp~ ~ 
1 , ___ Ly::::I_ 3.SV 

Output 1 I 

wa~~f~~~ ~ 1
1

.
S 

V : ~L~ o~ V VOL 

(see Note C) 1 tPHZ-'/!.-

tpZH ~ 14- I 
wave~~:~U~ I\:-- VOH VOH-0.3V 
S1 at Open 1.S V 

(see Note C) ___ -' - - - - ~-- .. 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc =5V, TA=25°C 

o Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA 10H' 
64-mA lou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

These 18-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The 'ABT16823 can be used as two 9-bit flip-flops 
or one 18-bit flip-flop. With the clock-enable 
(C[REN) input low, the D-type flip-flops enter data 
on the low-to-high transitions of the clock. Taking 
CIKEf\J high disables the clock buffer, thus 
latching the outputs. Taking the clear (C[R) input 
low causes the Q outputs to go low independently 
of the clock. 

SN54ABT16823, SN74ABT16823 
18·BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16823 ••• WD PACKAGE 
SN74ABT16823 ••. DL PACKAGE 

(TOP VIEW) 

fCIR 
10E 
101 

GNO 
102 
103 

Vcc 
104 
105 
106 

GNO 
107 
108 
109 
201 
202 
203 

GNO 
204 
205 
206 

Vee 
207 
'208 
GNO 
209 
20E 

2crR 

1 U 56 

2 55 

3 54 

4 53 

5 52 

[ 6 51 

7 50 

8 49 

9 48 

10 47 

11 46 

12 45 

13 44 

14 43 

15 42 

16 41 

17 40 

[ 18 39 

19 38 

20 37 

21 36 

22 35 

23 34 

24 33 

25 32 

[ 26 31 0 
[ 27 30 0 
[ 28 29 0 

1CLK 
1C1:REN 
101 
GNO 
102 
103 

Vee 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 

Vee 
207 
208 
GNO 
209 
2C1:REN 
2CLK 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16823 is packaged in TI's shrink small-outline package (DL), which 'provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16823, SN74ABT16823 
18·BIT BUS·INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT16823 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16823 is characterized for operation from -40°C to 85°C. 

O£ 'C1:R 

L L 
L H 

L H 

L H 

L H 

H X 

logic symbolt 

2 
10£ 

1 
1'C1:R 

55 
1CI:KER 

56 
1ClK 

27 
20£ 

28 
2'C1:R 

2CI:KER 
30 

29 
2ClK 

54 
101 

52 
102 

51 
103 

49 
104 

48 
105 

47 
106 

45 
107 

44 
108 

43 
109 

42 
201 

41 
202 

40 
203 

38 
204 

37 
205 

36 
206 

34 
207 

33 
208 

31 
209 

FUNCTION TABLE 
(each 9-blt stage) 

INPUTS 
CI:KER ClK 0 

X X X 
L t H 

L t L 

L L X 
H X X 
X X X 

f'... EN1 

" R2 
f'... G3 

3C4 

" EN5 

" R6 

" G7 

7C8 , r 
40 1,2 'il 

80 5,6'il 

OUTPUT 
Q 

L 

H 

L 

00 
00 

z 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

25 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

1Q9 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

10E __ 2~~ ______________________________ _ 

1CLR -------------(JI 

56 
1CLK----i 

>---------~~--+-~CE 

R 

>-------+--G.--.!--I> C1 

1 01 ---.,;5~4_--t_+--+_-I 10 

~--------~vr-------~ 

To 8 Other Channels 

20E __ 2_7 _____________________________ ~O 

2CLR _2_8 _______ -<)1 

29 
2CLK----i 

>-------.>----f__-I CE 

R 

>-------+-__tl.--.!--I> C1 

201 -4~2~--f__+-4_~10 

~--------~vr--------~ 

To 8 Other Channels 

JUNE 1992-REVISED OCTOBER 1992 

3 
1Q1 

15 
2Q1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .......... ~ . .. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16823 .................................. 96 rnA 

SN74ABT16823 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ........................................... ~ ......... " -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. . 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16823, SN74ABT16823 
18·BIT BUS·INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vll Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

At/flY Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT16823 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
-24 

48 

10 

-55 125 

SN74ABT16823 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 mA 

64 mA 

10 nsN 

-40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 
TA = 25°C SN54ABT16823 SN74ABT16823 

TEST CONDITIONS 
TYpt 

UNIT 
MIN MAX MIN MAX MIN MAX 

VIK Vee =4.5V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee=4.5V, 'IOH =-3mA 2.5 2.5 2.5 

VOH 
Vee=5V, 10H =-3mA 3 3 3 

Vee =4.5V, 10H =-24 mA 
V 

2 2 

Vee =4.5V, 10H =-32 mA 2* 2 

VOL 
Vee=4.5V, 10l = 48 mA 0.55 0.55 

V 
Vee =4.5 V, 10l= 64 mA 0.55* 0.55 

II Vee =5.5V, VI = Vee or GND :1 :1 :1 ItA 
10ZH Vee=5.5V, Vo = 2.7V 50 50 50 ItA 
10Zl Vee=5.5V, Vo=0.5V -50 -50 -50 ItA 
10FF Vee =OV, VI orVo:s; 4.5 V :100 :100 ItA 
leEX Vee =5.5 V, Vo = 5.5 V Outputs high 50 50 50 ItA 
lo§ Vee=5.5V, Vo=2.5V -50 -100 -200 -50 -200 -50 -200 mA 

Outputs high 0.5 0.5 0.5 

Icc 
Vee = 5.5 V, 10=0, 

Outputs low 80 80 80 mA 
VI = Vce or GND 

Outputs disabled 0.5 0.5 0.5 

Alec' 
Vee=5.5V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V 3.5 pF 

Co Vo = 2.5 VorO.5 V 7.5 pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

vee =5V. 
SN54ABT16823 SN74ABT16823 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

em low 3.3 3.3 3.3 
tw Pulse duration ns 

ClK high or low 3.3 3.3 3.3 

em inactive 1.6 1.6 1.6 

tsu Setup time before ClKt Data 1.7 1.7 1.7 ns 

C[RERlow 2.8 2.8 2.8 

Data 1.2 1.2 1.2 
lj, Hold time after ClKt ns 

C[RERlow 0.6 0.6 0.6 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
ClK 

tpHL 

tPHL em 
tpZH 

OE 
tPZL 

tpHZ 
OE 

tpLZ 

TO 
Vee =5V. 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

150 

1.6 3.9 a 
2.1 3.9 

a 1.9 4.1 

1 3.1 a 
1.5 3.5 

2.2 4.3 a 
1.6 4.3 

TEXAS ~ 
INSfRUMENTS 

5.5 

5.4 

5.3 

4.2 

4.6 

5.6 

6.4 
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SN54ABT16823 

MIN MAX 

150 

1.6 7.7 

2.1 6.4 

1.9 6.3 

1 5.1 

1.5 5.7 

2.2 6.3 

1.6 10.5 

SN74ABT16823 

MIN 

150 

1.6 

2.1 

1.9 

1 

1.5 

2.2 

1.6 

UNIT 

MAX 

MHz 

6.8 

6 
ns 

6.1 ns 

4.9 
ns 

5.5 

6.1 
ns 

8.7 
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SN54ABT16823, SN74ABT16823 
18·BIT BUS·INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
From Output --e-~ __ -A,A,"v--_-../ 

Under Test 

CL=SO pF 

(seoNoleA) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

rND 

3V 

TEST S1 

tPLHltPHL Open 
tPLZJ'tPZL 7V 

tpHz/tpZH Open 

~--lw ----.j 

1 I 3V 

Inpul 3 X\.,1._S_V __ OV 

Timing Input -------x1.Sv VOLTAGE WAVEFORMS 
PULSE DURATION 

_______ .1'--______ OV 

I.. .~ ~ 
1 t.u I th 1 

__ "",I 1 3V 

Data Input ____ ~1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 

\~s~--- ov 
1 1 

I.. ~ tpHL 
tpLH '.. ~ 

1 1 

~
VOH 

1.SV 
VOL 

1 

Outpu_t ____ ,.,f1.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.SV 

""'-_--'[L --.:. - - - 0 V 

tpZL -.J 14- I 
I I tp~ 14-

\ 

___ L~I_ 3.SV 

1.SV I I 
'--__ """I_.L- ~L~ 0.= V VOL 

tpHz-.l !.-
tPZH --.I 14- I 

Output V 
Waveform 2 l "\ v: - - OH 

(S~~~O~~~~ ___ ,., ~~ __ ;:OH-0.3V.
OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s: 10 MHz, Zo = so 0, tr :s: 2.5 ns, tf:S: 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAloU 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16825 is an 18-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The device can be used as two 9-bit buffers or one 
18-bit buffer. It provides true data. 

The 3-state control gate is a 2-i n put AN D gate with 
active-low inputs so that if either output-enable 
(OET or 0E2) input is high, all nine affected 
outputs are in the high-impedance state. 

, .} 

SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16825 ... WD PACKAGE 
SN74ABT16825 ... DL PACKAGE 

10ET 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vcc 
1Y5 
1Y6 
1Y7 

GND 
1Y8 
1Y9 

GND 
GND 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
2Y5 
Vcc 
2Y6 
2Y7 

GND 
2Y8 
2Y9 

20E1 

(TOP VIEW) 

1 U 56 

2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 

( 18 39 
[ 19 38 

( 20 37 
[ 21 36 
[ 22 35 
[ 23 34 
[ 24 33 

25 32 
26 31 
27 30 
28 29 

10E2 
1A1 
1A2 
GND 
1A3 
1A4 
VCC 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 
Vcc 
2A6 
2A7 
GND 
2A8 
2A9 
20E"2 

To ensure the high-impedance state during power up or power down, DE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16825 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16825 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16825 is characterized for operation from -40°C to 85°C. 

ocr 
L 
L 
H 

X 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS OUTPUT 

on A y 

L L L 
L H H 

X X Z 
H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerna producllin the formative or 
dealgn phi.. of d.velopment Chirlcterl.Uc dill and other 
.peclflcIUon.1I't d1.lgn go.la. Texa.lnltrumenll rnerv .. the right to 
change or dlacontlnu. the .. producll without noUce. TEXAS .. 

INSfRUMENTS 
POST OFfiCE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 

3-173 

3: 
W -> 
W 
a: 
a. 
I-
(J 
::l 
C 
0 
a: 
a. 



"'C 
:0 
o 
C 
c: 
o 
-I 
"'C 
:xJ 
m 
S 
m :e 

SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic symbol t 

10Ef 

10n 

20Ef 

20n 

1Al 

lA2 

1A3 

1A4 

1A5 

1A6 

1A7 

lAB 

1A9 

2Al 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 

'" & 

'" 
'" & 

"-

I 

EN1 

EN2 

r 
1 \7 

2\7 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

1Y1 

1Y2 

lY3 

1Y4 

lY5 

1Y6 

lY7 

1Y8 

lY9 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

logic diagram (positive logic) 

lAl -='-----+--t >-_--=2:.- 1Y1 

To 8 Other Channels 

2A1 --=....:.------1~ >-_-,1:....::6_ 2Y1 

To 8 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16825 .................................. 96 mA 

SN74ABT16825 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

ilV/lv Input transition rise or fall rate lOutputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT16825, SN74ABT16825 
18-81T BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16825 SN74ABT16825 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16825 SN74ABT16825 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3 mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H = -24 mA 2 2 

Vee = 4.5 V, 10H = - 32 mA 2; 2 

Vee = 4.5 V, IOl=48mA 0.55 0.55 
VOL V 

Vee = 4.5 V, 10l = 64 mA 0.55; 0.55 

II Vee = 5.5 V, VI = Vee or GND :1:1 :1:1 :1:1 ~A 

10ZH Vee = 5.5 V, Vo=2.7V 50 50 50 ~ 

10Zl Vee = 5.5 V, Vo = 0.5 V -50 -50 -50 ~ 

10FF Vee = OV, VI or Vo s 4.5 V ::1:100 ::1:100 ~ 

leEx Vee = 5.5 V, Vo = 5.5 V Outputs high 50 50 50 ~ 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs hig h 2 2 2 

lee 
Vee = 5.5 V, 10 = 0, 

Outputs low 32 32 32 mA 
VI = Vee or GND 

Outputs disabled 2 2 2 

/lleell 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V pF 

Co Vo = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V. 
; On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT16825, SN74ABT16825 
18·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-AEVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

vee =5V, 
SN54ABT16825 SN74ABT16825 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 3.3 
A y ns 

tpHL 1 4.1 

tpZH OE 
1 5.1 

Y ns 
tpZL 1.2 5.6 

tpHZ OE 
2 6.3 

Y ns 
tpLZ 1.9 6 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 5000 
From Output --e-~.--"V'v"v--_....J 

Under Test 

o Open tpLH/tpHL Open 

tPLZltPZL 7V 
tpHz/tpZH Open 

CL= 50 pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

3V 

1.5V 
I ~ ____ OV 

tpZL --.I 14- I 
I I tp~ 14-I V ___ L:~ 3.5V 

Input L 
(see Note B) ---" 1.5 V \~5~--- OV 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

: "\ 1.5V: t ~~O~VVOL 
I tpHz-.l /.-

tpLH ~ ~ I I 

14 ~ tpHL 

~
VOH 

1.SV 
VOL 

I 

Output _____ 11.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tpzH --.j ~ I 
Output V 

Waveform 2 t "\ ~ -- OH 

(S~~~o~:~~ ___ J ~~ __ {OH-0.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly.Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VoLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (OL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16826 is an 18-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The device can be used as two 9-bit buffers or one 
18-bit buffer. It provides true data. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OET or 0E2) input is high, all nine affected 
outputs are in the high-impedance state. 

'.1 

SN54ABT16826, SN74ABT16826 
18-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16826 ... WD PACKAGE 
SN74ABT16826 ..• DL PACKAGE 

(TOP VIEW) 

10ET 1 10E2 
1Y1 1A1 
1Y2 3 1A2 

GND GND 
1Y3 1A3 

1A4 
VCC VCC 

1Y5 1A5 
1A6 
1A7 

GND GND 
1Y8 1A8 
1Y9 13 1A9 

GND 14 GND 
GND 15 GND 
2Y1 16 2A1 
2Y2 17 2A2 

GND 18 GND 
2Y3 19 2A3 
2Y4 20 2A4 
2Y5 21 2A5 
VCC 22 VCC 

2Y6 23 2A6 
2Y7 24 2A7 

GND 25 GND 
2Y8 26 2A8 
2Y9 27 2A9 

20ET 28 20E2 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16826 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16826 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16826 is characterized for operation from -40°C to 85°C. 

0Ef 
L 

L 

H 

X 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS OUTPUT 

0E2 A Y 

L L H 

L H L 

X X Z 
H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16826, SN74ABT16826 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
04512, JUNE 1992-REVISEO OCTOBER 1992 

. logic symboit 

10El 

10a 

20El 

20a 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 

'" & 
EN1 

'" 
'" & 

'" 
EN2 

I r 
1 'V f'.. 

f'.. 

f'.. 

f'.. 

2'V 

f'.. 

f'.. 

f'.. 

f'.. 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

logic diagram (positive logic) 

10El _-,-r-_ 

10a 

1A1 -------t--l 1Y1 

To 8 Other Channels 

2A1 -----1f--i ~'---- 2Y1 

'-y--J 
To 8 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ......................... " ........ , .............. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16826.................................. 96 rnA 

SN74ABT16826 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

IOL Low-level output current 
At/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT16826, SN74ABT16826 
18-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16826 SN74ABT16826 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 
0.8 0.8 V 

0 Vee 0 Vee V 
-24 -32 mA 

48 64 mA 
10 10 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16826 SN74ABT16826 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

VOH 
Vee =5V, 10H =-3mA 3 3 3 

Vee = 4.5 V, 10H =-24mA 
V 

2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

VOL 
Vee = 4.5 V, 10l=48mA 0.55 0.55 

Vee=4.5V, 10l = 64 mA 0.55* 
V 

0.55 

II Vee=5.5V, VI = Vee or GND :1 :1 :1 j.lA 

10ZH Vee=5.5V, Vo = 2.7V 50 50 50 j.lA 

10Zl Vee=5.5V, Vo = 0.5 V -50 -50 -50 j.lA 

10FF Vee=OV, VlorVo:s 4.5 V :100 :100 j.lA 

leEX Vee=5.5V, Vo=.5.5V Outputs high 50 50 50 j.lA 
lo§ Vee=5.5V, Vo=2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 2 2 2 

lee 
Vee = 5.5 V, 10 =0, Outputs low 32 32 32 mA 
VI = Vee or GND 

Outputs disabled 2 2 2 

Alec' 
Vec = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V pF 

Co Vo = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT16826, SN74ABT16826 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 SOOO 
From Output --'-~'--J\l\i'\r--_-/ 

Under Test 

CL= 50 pF 

(see Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

o Open 

Input L 
(see Note B).--/I 1.S V 

3V 

\~S~--- ov 

tpLH 14 ~ 1 I 

14 ~ tpHL 
1 

output _____ J11.S V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probo and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

TEST S1 
tpLWtpHL Open 

tPL.ZItPZL 7V 

tpHz/tpZH Open 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

3V 

B. All input pulses are supplied by generators having the following characteristics: PAR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tl ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc=5V, TA=25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16827 is a noninverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (1'OEf and 10E2 
or 2'OEf and 2'OE2) inputs must both be lowforthe 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16827 ... WD PACKAGE 
SN74ABT16827 ... DL PACKAGE 

10Ef 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vcc 
1Y5 
1Y6 
1Y7 

GND 
1Y8 
1Y9 

1Y10 
2Y1 
2Y2 
2Y3 

GND 
2Y4 
2Y5 
2Y6 
vce 
2Y7 
2Y8 

GND 
2Y9 

2Y10 
20Ef 

(TOP VIEW) 

1 U 56 

2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 450 
13 440 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 
21 36 
22 35 
23 34 
24 33 
25 32 
26 31 0 

[ 27 300 
[ 28 290 

10E2 
1A1 
1A2 
GND 
1A3 
A14 
Vcc 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
1A10 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 
GND 
2A9 
2A10 
20E2 

The SN74ABT16827 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16827 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16827 is characterized for operation from -40°C to 85°C. 

0Ef 
L 

L 

H 

X 

FUNCTION TABLE 
(each 10-blt section) 

INPUTS OUTPUT 
0E2 A Y 

L L L 

L H H 

X X Z 
H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16827, SN74ABT16827 
20·BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic symbolt 

10El 
1 "- & 

10n 
56 "-

EN1 

20El 

20n 

28 "- & 

29 EN2 
"-

55 r 
1A1 1 1\7 

54 
1A2 

52 
1A3 

51 
1A4 

49 
1A5 

48 
1A6 

47 
1A7 

45 
1A8 

44 
1A9 

43 
1A10 

42 
2A1 1 2\7 

41 
2A2 

40 
2A3 

38 
2A4 

37 
2A5 

36 
2A6 

34 
2A7 

33 
2A8 

31 
2A9 

30 
2A10 

logic diagram (positive logic) 

1A1 
55 2 1Y1 

2 

3 
1Y1 

~ 1Y2 
5 

1Y3 
To 9 Other Channels 

6 
1Y4 

8 
1Y5 20El 

9 
1Y6 

2~ 

10 
1Y7 

12 

13 
1Y8 2A1 

42 15 2Y1 

1Y9 
14 

1Y10 
15 

2Y1 ~ 
16 

2Y2 To 9 Other Channels 
17 

2Y3 
19 

2Y4 
20 

2Y5 
21 

2Y6 
23 

2Y7 
24 

2Y8 
26 

2Y9 
27 

2Y10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0:5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16827.................................. 96 mA 

SN74ABT16827 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VA < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

AtJt:N Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT16827, SN74ABT16827 
20·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SNMABT16827 SN74ABT16827 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 rnA 

48 64 rnA 

10 10 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16827 SN74ABT16827 
PARAMETER TEST CONDITIONS UNIT 

MIN TYpt MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 2.5 

VOH 
Vee=5V, 10H =-3 rnA 3 3 3 

V 
Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32 rnA 2* 2 

VOL 
Vee = 4.5 V, 10L = 48 rnA 0.55 0.55 

V 
Vee = 4.5 V, 10L = 64 rnA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 !!A 
10ZH Vee = 5.5 V, Vo =2.7V 50 50 50 !!A 
10ZL Vee = 5.5 V, Vo =0.5V -50 -50 -50 !!A 
10FF Vee = OV, VI orVo" 4.5 V ±100 ±100 !!A 
leEX Vee = 5.5 V, Vo = 5.5V Outputs high 50 50 50 !!A 
loS Vee = 5.5 V, Vo =2.5V -50 -100 -180 -50 -180 -50 -180 rnA 

Outputs high 2 2 2 

Icc 
Vee =5.5V, 10 = 0, 

Outputs low 32 32 32 rnA 
VI = Vee or GND 

Outputs disabled 2 2 2 

Alec' 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI =2.5VorO.5V pF 

Co Vo = 2.5 VorO.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT16827, SN74ABT16827 
20·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
TEST S1 

5000 
From Output --e-.-...,_._-J\J'I..f\r---...J 

o Open tpLWtpHL Open 

tPL.Z/'tPZL 7V rND Under Teat 

CL= 50 pF 

( ... NoteA) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

tpHz/tpZH Open 

Input L 
(aee Note B) ---'I 1.S V \~S~--- ov 

Output 
Waveform 1 

S1 at7 V 
(aee Note C) 

tpLH 1-- ~ I I 

14 ~ tpHL 
I 

output _____ J11.S V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16828 is an inverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (10E'f and 1~ 
or 20ET and 20E2) inputs must both be low forthe 
corresponding Y outputs' to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 

. capability of the driver. 

SN54ABT16828, SN74ABT16828 
20-81T BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SN54ABT16828 ••• we PACKAGE 
SN74ABT16828 ••• DL PACKAGE 

(TOP VIEW) 

HJET 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
vce 
1Y5 
1Y6 
1Y7 

GND 
1Y8 
1Y9 

1Y10 
2Y1 
2Y2 
2Y3 

GND 
2Y4 
2Y5 
2Y6 
Vec 
2Y7 
2Y8 

GND 
2Y9 

2Y10 
20ET 

1 U 56 

2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 
21 36 
22 35 
23 34 
24 33 
25 32 
26 31 
27 30 
28 29 

10E2 
1A1 
1A2 
GND 
1A3 
A14 
Vcc 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
1A10 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2A9 
2A10 
20E2 

OCTOBER 1992 

The SN74ABT16828 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16828 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16828 is characterized for operation from -40°C to 85°C. 

0Ef 
L 

L 

H 

X 

FUNCTION TABLE 
(each 1o-blt section) 

INPUTS OUTPUT 

0E2' A Y 

L L H 

L H L 

X X Z 
H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54A8T16828, SN74ABT16828 
20-81T BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

logic symbol t 

10"Ef 
1 

'" 
& 

1"O"n 
56 

'" 
EN1 

20"Ef 

2"O"n 

28 "- & 

29 EN2 

'" 
1A1-

r 55 
1 V' '" 1 

54 
1A2 

1A3 
52 

'" 
1A4 

51 
'" 49 

1A5 
48 

1A6 

1A7 
47 

'" 45 
1A8 

1A9 
44 

'" 43 
1A10 

42 
2A1 1 2V' 

2A2 
41 

'" 
2A3 

40 
'" 

2A4 
38 

'" 37 
2A5 

36 
2A6 

2A7 
34 

'" 33 
2A8 

31 
2A9 

2A10 
30 

~ 

logic diagram (positive logic) 

1A1 
55 2 1Y1 

2 

3 
1Y1 

'--v---' 1Y2 
5 

1Y3 
To 9 Other Channels 

6 
1Y4 

8 
1Y5 20Ef 

9 2"O"n 
1Y6 

10 
1Y7 

12 

13 
1Y8 2A1 

42 15 2Y1 

1Y9 
14 

1Y10 
15 

2Y1 '--v---' 
16 

2Y2 To 9 Other Channels 
17 

2Y3 
19 

2Y4 
20 

2Y5 
21 

2Y6 
23 

2Y7 
24 

2Y8 
26 

2Y9 
27 

2Y10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted):!: 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16828.................................. 96 rnA 

SN74ABT16828 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating. conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level Input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

AVAV Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT16828, SN74ABT16828 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

SNS4ABT16828 SN74ABT16828 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 nsN 
-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16828 SN74ABT16828 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee=4.5V, IOH =-3mA 2.5 2.5 2.5 

Vee=5V, IOH =-3mA 3 3 3 
V VOH 

Vee = 4.5 V, IOH =-24mA 2 2 

Vee = 4.5 V, IOH =-32mA 2* 2 

Vee = 4.5 V, IOL = 48 mA 0.55 0.55 
V VOL 

Vee = 4.5 V, IOL = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1:1 :1:1 :1:1 !lA 
IOZH Vee=5.5V, Vo = 2.7V 50 50 50 !lA 
IOZL Vee = 5.5 V, Vo=0.5V -50 -50 -50 !lA 
10FF Vee =OV, VI orVo ~ 4.5 V :1:100 :1:100 !lA 
leEX Vee = 5.5 V, Vo =5.5V Outputs high 50 50 50 !lA 
lo§ Vee=5.5V, Vo=2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 2 2 2 

Icc 
Vee = 5.5 V, 10 = 0, 

Outputs low 32 32 32 mA 
VI = Vee or GND 

Outputs disabled 2 2 2 

Alec' 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V pF 

Co Vo = 2.5 VorO.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT16828, SN74ABT16828 
20·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 500C 
From Output - ___ -~..--'V\J'\r----./ 

o Open tPLHltPHL Open 

tPL,Z/tPZL 7V 
Under Test 

CL= 50 pF 

(o .. N.'oA) I 500C 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

tpHz/tpZH Open 

,---- 3V 

1.5V. 

I ~ ____ ov 
tpZL -.I 14- I 

I I tp~ 14-

Output I I Input L 
(see Note B) ---1'1 1.5 V 

I \ ___ L~I_ 3.5 V 

wa~~f~~~~ 1
1

•
5V

: ~~O~VVOL 
(see Note C) I tpHZ-.i \.-

\1.5V 
OV 

tpLH 1-- ~ 
I I 

I 

output _____ .J11.5 V 

I I 

1-- ~ tpHL 

~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tpZH~ ~ I 
Output V 

(!~:~F~~ ___ ...It ~ "-_ ~;;: 0:. ~:: 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 C, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16833, SN74ABT16833 
DUAL a-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097 A-D3982. FEBRUARY 1991-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Slgnlfl'cantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA 10HI 

64-mAloLJ 
• Parity Error Flag With Parity 

Generator/Checker 

• Register for Storage of the Parity Error Flag 
• Packaged In Plastic 300-mil Shrink 

Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16833 consists of two non inverting 8-bit 
to 9-bit parity bus transceivers and is designed for 
communication between data buses. For each 
transceiver, when data is transmitted from the A 
bus to the B bus, an odd-parity bit is generated and 
output on the parity I/O pin (1 PARITY or 
2PARITY). When data is transmitted from the B 
bus to the A bus, 1 PARITY (or 2PARITY) is 
configured as an input and combined with the B 
input data to generate an active-low error flag if 
odd parity is not detected. 

SN54ABT16833 •.• WD PACKAGE 
SN74ABT16833 ••• DL PACKAGE 

(TOP VIEW) 

10EB 1 10EA 
1CLK 2 1crR 
1 "ERR 3 1 PARITY 
GND 4 GND 
1A1 5 52 181 
1A2 6 51 182 

Vcc 7 50 Vcc 
1A3 8 49 183 
1A4 9 48 184 
1A5 10 ' 47 185 

GND 11 46 GND 
1A6 12 45 186 
1A7 13 44 187 
1A8 14 43 188 
2A1 15 42 281 
2A2 lf3 41 282 
2A3 17 40 283 

GND 18 39 GND 
2A4 19 38 284 
2A5 20 37 285 
2A6 21 36 286 

Vcc 22 35 Vcc 
2A7 23 287 
2A8 288 

GND GND 
2"ERR 2PARITY 
2CLK 2crR 
20EB 20EA 

The error (1 ERR or 2ERR) output is configured as an open-collector output. The B-to-A parity error flag is 
clocked into 1 ERR (or 2ERR) on the low-to-high transition of the clock (1 ClK or 2ClK) input. 1 ERR (or 2ERR) 
is cleared (set high) by taking the clear (1CCR or 2'CCR) input low. 

The output-enable (OEA and OEB) inputs can be used to disable the device so that the buses are effectively 
isolated. When both OEA and OES are low, data is transferred from the A bus to the B bus and inverted parity 
is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16833 is packaged in TI's shrink small-outline package (Dl), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16833 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16833 is characterized for operation from -40°C to 85°C. 

Widobus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTllERWlSE NOTED thI. document cont.ln. PRODUCTION 

~~T~nl~~~::;;:tI~ ~~~~ ~: ~~~;~~::::.~~r~~~~:r~o~~~7J;. 
Production proc ... lng do .. not nec .... rlly Includ. tilting of .11 
pM.mltlr .. 
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SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097A-03982, FEBRUARY 1991-REVISED OCTOBER 1992 

FUNCTION TABLE 

INPUTS OUTPUT AND I/O 

oaJ ~ 'C[R 
AI Bit 

·ClK 
IOFH's IOFH's 

l H X X 
Odd 

NA 
Even 

H L H t NA 
Odd 
Even 

X X L X X X 

H Not X 

H H 
L 

H 
Not X 

X 
t Odd 

H t Even 

l L X X 
Odd 

NA 
Even 

NA = not applicable, NC = no change, X = don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs. 
* Output states shown assume the ERR output was previously high. 

A 

NA 

B 

X 

Z 

NA 

§ In this mode, the ERR output (when clocked) shows Inverted parity of the A bus. 

B 

A 

NA 

NA 

Z 

A 

TEXAS '" INSfRUMENTS 
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PARITY 

L 
H 

NA 

NA 

Z 

H 
L 

E'RRf 
FUNCTION 

NA 
A data to B bus and 

generate parity 

H B data to A bus and 
L check parity 

H Check error flag register 

NC 

H 

H 
Isolation!! 

L 

NA 
A data to B bus and 

generate Inverted parity 



logic symbolt 

1CLK 

1CI:R 

1~ 

10EB 

2CLK 

2CI:R 

2~ 

20EB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2 

55 

56 

1 

27 

30 

29 

28 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992 

ell 
PARITYXCVR 

SN74ABT16833 
1CLK 

1CLR 1ERR~ 

10EA 

10EB 1 PARITY 

2CLK 

2CLR 2ERR~ 

20EA 

20EB 2PARITY , r 
1 1 

V~~V 

8 8 

1 1 

V~~V 

8 8 

3 

54 

26 

31 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1 ERR 

1 PARITY 

2ERR 

2PARITY 

1B1 

1B2 

1B3 

1B4 

185 

186 

187 

188 

281 

282 

283 

284 

285 

286 

.287 

288 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

1A1-1A8 
8 8xt> 

v 8 
t-41f---=r---~~-- 181-188 

EN 

v 8x<! 
8 

EN 

1O'EB 

10EJ( 
X)---+---- 1PARITY 

1 

G1 

1 ERR 

1CLK 

1CLR 

2A1-2A8 
8 8xt> 

8 v 281-288 
EN 

v 8x<! 
8 

EN 

2O'EB 

20EJ( 
2PARITY 

1 

~------I1 

~----. _ ~>----I G1 --_ .... 
2ERR 

2CLK----------------p 
2CLR-~---------------Q 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992 

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 
TOOEVICE PRE-STATE OUTPUT 

ERR 
FUNCTION em ClK POINT"P" ERRn-1t 

H t H H H 

H t X L L Sample 

H t L X L 
L X X X H Clear 

t The state of the ERR output before any changes at CCR. ClK. or pOint ·P·, 

error-flag waveforms 

OES-----------------------------------------------------------

BI + PARITY ------t! 
tau I 
~I 

--.I 1.- th 

ClK------t1 ~ .-1 ------1il"'-----
~~ I 14-+1 tau 
I I ~I 

em------------~i------------~I I~-------------------

tpHL -+l r- -+l 
l 

H 

l 

H 

l 

Even 

Odd 

H 

l 

H 

l 

H 

l 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vcc ... , ...................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16833 .................................. 96 rnA 

SN74ABT16833 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097 A-03982, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT16833 SN74ABT16833 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level Input voltage 2 ;r: 
1/ 2 V 

Vil Low-level Input voltage iF'0.8 0.8 V 

VI Input voltage o r.r4:.C Vee 0 Vee V 

VOH High-level output voltage I ERR ,.h. 5.5 5.5 V 

10H High-level output current ;::r ,..; -24 -32 rnA 

10l LOW-level output current .1 Except ERR p,r:f 48 64 rnA 

llVllv Input transition rise or fall rate I Outputs enabled <f' 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN TVpt 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3mA 2.5 3 

VOH 
Vee = 5 V, 10H =-3 rnA All outputs 3 3.4 

Vee = 4.5 V, 10H = -24 rnA except ERR 
Vee = 4.5 V, 10H = -32 rnA 2* 2.7 

VOL 
Vee =4.5V, 10l= 24 rnA 0.25 

Vee =4.5 V, 10l= 64 rnA 0.3 

10H Vee =4.5 V, VOH=5.5V ERR 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor 8 ports 

III Vee = OV, VI = GND Aor 8 ports 

10ZH§ Vee = 5.5 V, Va =2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 1.5 

lee 10 =0, Aor 8 ports Outputs low 28 

VI = Vee or GND Outputs disabled 1 

llleew Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 

CI VI = 2.5 VorO.5 V Control inputs 3 

Clo Va = 2.5 V or 0.5 V I Aor 8 ports 9 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ The parameters IOZH and 10Zl include the input leakage current. 

MAX 

-1.2 

0.55 

0.55* 

20 

:1 

:100 

-50 

50 

-50 

:100 

50 

-180 

2 

36 

2 

50 

SN54ABT16833 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

.~O 

• .$I±1 
~100 

it'" -50 

tt 50 

,f;f -50 

~ 
''*"~ 50 

-50 -180 

2 

36 

2 

50 

'I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16833 

MIN MAX 

-1.2 

3 

2 

0.55 

20 

:1 

:100 

-50 

50 

-50 

:100 

50 

-50 -180 

2 

36 

2 

50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Infonnatlon cone.rna producta In the lonnatlve or 
dttlgn phil. 01 clevtfopmll1l. CharlCtlltiatlc data Ind other 
apec!ftcatlon. Ira clealgn gotl .. T._ Inatrumenta raaerv .. the right to 
chang. or diacontinul th ... producta wtthout notic •. 
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UNIT 

V 

V 

V 

J!A 

J!A 

J!A 
J!A 
J!A 
J!A 
J!A 
rnA 

rnA 

J!A 

pF 

pF 



SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

vee =5V, 
SN54ABT16833 SN74ABT16833 

TA = 25°C UNIT 

MIN MAX MINJ:J' :,..AX MIN MAX 

tw Pulse duration ClK high or low 3 4rIi/ 3 ns 

Setup time before ClKt 
Aport 4.5 .$5/;; 4.5 

tsu ns ern 1 ..... 4!"" 1 

th Hold time after ClKt Aport 0 0 0 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tPZH 
OE 

tPZL 

tpHZ 
OE 

tpLZ 

tpLH 
AorOE 

tpHL 

tPZH 
OE 

tPZL 

tpHZ 
OE 

tpLZ 

tpLH ClK, ern 
tpHL ClK 

PROOUCT PREVIEW Inlormlllon conctma producta In the formlllvi or 
dlalgn phi.. of dlvllopmll1t. ChlrlCttrllllc data Ind other 
aplclflClUonl II'tI dlalg" gotl .. TIXIIlnllrumtnla rlltrYll thl right to 
chlngl or dllConUnu. th_ procIuctI without notiCi. 

Vec=5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

BorA 
1.5 2.5 3.3 

2 3.1 3.9 

AorB 
2 3.9 4.9 

2.5 4.3 5.1 

AorB 
2 3.6 4.5 

1.5 3 3.8 

PARITY 
2 4.6 5.4 

2 4.3 5.1 

PARITY 
2 3.6 5 

2.5 4.4 5.8 

PARITY 
1.5 3.2 4 

1.5 2.9 3.7 

ERR 
2 3.4 4.2 

2 2.8 3.6 
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SN54ABT16833 SN74ABT16833 
UNIT 

MIN MAX MIN MAX 

1.5 4.2 1.5 4.1 
ns 

2 4.5 2 4.3 

2 5.8 2 5.6 
ns 

2.5 ~R·2 2.5 6 

2 ~f;5.5 2 5.4 

1.5 ,{!,j 
ns 

4.7 1.5 4.3 

~(C 7 2 6.7 

~q;' 
ns 

6.5 2 6.1 

_t;f2 5.8 2 5.7 

$2'2.5 
ns 

6.7 2.5 6.5 

'" 1.5 4.8 1.5 4.7 
ns 

1.5 4.2 1.5 4.1 

2 4.8 2 4.6 
ns 

2 4.1 2 3.9 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

soon 
From Output -----.f---._-.JV'I/\r-----/ 

Under Test 

CL= 50 pF 

(see Note A) T soon 

LOAD CIRCUIT FOR OUTPUTS 

3V 

TEST 

tpLH/tpHL 
tPLZltPZL 
tpHz/tpZH 

tpHL (see Note E) 
tpLH (see Note F) 

S1 
Open 
7V 

Open 

S1 
Open 
7V 

14--tw~ 

1 1~--3V 

Timing Input 
-------;<1.5 V 

Input 3 x,-~_·S_V ___ 0 V 

I .. 
1 tsu 
1 

I~ _____ -

.~ I 

I th ~ 
1 

OV 

3V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Data Input ~1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 

\~s~--- ov 

1 I 

14 ~ tpHL 
tpLH I.. ~ 

I 1 

~
VOH 

1.SV 
VOL 

1 

Outpu_t ____ -'11.s V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

3V 

1.SV 

---...I~---- ov 
tPZL -+1 14- 1 

1 1 tp~ 14-
1 V_-_L:~ 3.SV 

: "\ 1.SV : f ~L~O-=V VOL 

1 tpHZ-.I 14-
tPZH -+I 14- I 

Output V 
Waveform 2 t ~--- OH VOH-O.3V 
S1 at Open 1.5 V 

(see Note C) ___ -' - - - - _ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 n, tr :S 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpHL is measured at 1 .5 V. 
F. tpLH is measured at VOL + 0.3 V. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC_HB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at V cc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAloU 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

SN54ABT16841, SN74ABT16841 
20·BIT BUS INTERFACE D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

SN54ABT16841 •.. WD PACKAGE 
SN74ABT16841 ••. DL PACKAGE 

(TOP VIEW) 

HYE 
101 
102 3 

GNO 

Vcc 
105 
106 9 
107 10 

GNO 11 

108 12 

109 13 

1010 14 

201 15 

202 16 

203 17 

GNO 18 

204 19 

205 20 

206 21 

Vcc 22 

207 23 

208 24 

GNO 25 

209 26 

1LE 
101 
102 
GNO 
103 
104 

Vee 
49 105 
48 106 
47 107 
46 GNO 
45 108 
44 109 
43 1010 
42 201 
41 202 
40 203 
39 GNO 

204 
205 
206 

35 Vcc 
34 207 
33 208 
32 GNO 
31 209 

These 20-bit latches feature 3.-state outputs 
deSigned specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 2010 27 30 2010 
working registers. 20E 28 29 2LE 

The 'ABT16841 can be used as two 1 O-bit latches or one 20-bit latch. The twenty latches are transparent D-type 
latches. The device has noninverting data (D) inputs and provides true data at its outputs. While the latch-enable 
(1 LE or 2LE) input is high, the a outputs of the corresponding 1 O-bit latch follow the D inputs. When LE is taken 
low, the a outputs are latched at the levels that were set up at the D inputs. 

A buffered output-enable (1OE or 2m=) input can be used to place the outputs of the corresponding 1 O-bit latch 
in either a normal logic state (high or low) or a high-impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 

The output-enable input does not affect the internal operation of the latches. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16841 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16841 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16841 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informatlon concern. producllin the fonnellve or 
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SN54ABT16841, SN74ABT16841 
20·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

OE' 
L 

L 

L 

H 

logic symbolt 

10E' 
1 I'. EN2 
56 

1LE C1 

20E' 
28 I"'-- EN4 
29 

2LE C3 

55 
, r 

1D1 1D 2"1 
54 

1D2 

FUNCTION TABLE 
(each 10-blt latch) 

INPUTS OUTPUT 

LE D Q 

H H H 

H L L 

L X 00 
X X Z 

logic diagram (positive logic) 

10E' --'--------< 

1LE 

101 ~""---_+_-t 
2 

1Q1 
3 

1Q2 

>--+-_2_ 1 Q1 

52 
103 

51 
104 

5 

6 
1Q3 

1Q4 

'----""""v,...-----" 
To 9 Other Channels 

49 8 
105 1Q5 

48 9 
106 1Q6 20E' 

47 10 
1D7 1Q7 

45 12 2LE 
108 

44 13 
1Q8 

>---+-....;".15;:.- 2Q1 
109 

43 14 
1Q9 

2D1 42 
--.:.:;~---t--I1D 

1010 1Q10 
42 15 

2D1 3D 4"1 2Q1 
41 16 

2D2 2Q2 
40 17 

2D3 2Q3 
38 19 

2D4 2Q4 
37 20 

205 2Q5 
36 21 

206 2Q6 
34 23 

2D7 2Q7 
33 24 

208 2Q8 
31 26 

209 2Q9 
30 27 

2D10 2Q10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16841 .................................. 96 rnA 

SN74ABT16841 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT16841 SN74ABT16841 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

V,H High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage a Vee a Vee V 

IOH High-level output current -24 -32 rnA 

IOL LOW-level output current 48 64 rnA 

t;.Vt;.v Input transition rise or fall rate I Outputs enabled 10 10 nsN' 

TA Operating free-air tern perature -55 125 -40 85 °e 
NOTE 2: Unused or floating Inputs must be held high or low. 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16841 SN74ABT16841 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3 mA 3 3 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee =4.5 V, 10H =-32 mA 2* 2 

VOL 
Vee = 4.5 V, 10l = 48 mA 0.55 0.55 

Vee = 4.5 V, 10l = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 

10ZH Vee = 5.5 V, Vo =2.7V 50 50 50 

10Zl Vee = 5.5 V, Vo=0.5V -50 -50 -50 

10FF Vee = 0 V, VlorVo ~ 4.5 V ±100 ±100 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 50 

lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 -180 

Outputs high 2 2 2 

lee 
Vee = 5.5 V, 10 = 0, 

Outputs low 85 85 85 
VI = Vee or GND 

Outputs disabled 2 2 2 

~Iee'l 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 
Other inputs at Vee or GND 

Cj VI = 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class S, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
~ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT16841, SN74ABT16841 
20·BIT BUS INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SooQ 
From Output ---.-------<.--"'V\f\r---.-/ 

Under Teat 

CL= 50 pF 

(aee Note A) I SooQ 

LOAD CIRCUIT FOR OUTPUTS 

3V 

TIming Input 1.SV 
------''1. 
_____ --J 1'-------- ov 

1
4 .~ ~ I tau I ~ th I 

___ I I 3V 

__ .-J~1.SV ~ Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OV 

Inpu~"1-.-S-V----\ ~5~--- :: 

tpLH ~ ~I II _l 
14 i tpHL 

I ~- VOH 
Output 11•SV 1.SV 

-----. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

tP..wtPHL Open 

tPL.ZItPZL 7V 

tpHz/tpzH Open 

~--tw~ 

I I '---3V 

Input 3 X",,1._S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) 

I ~ ____ OV 

tPZL --.I 14- I 
I I tp~ 14-

Output I V ___ L:~ 3.SV 

wa~~f~~~~ : ,1.SV : f ~~o~V VOL 

(see Note C) I tpHZ-.i \.-

tPZH ~ j4- I 
Output V 

Waveform 2 t \:--- OH VOH-0.3V 
S1 at Open 1.S V 

(see Note C) ___ ..I - - - - ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :so 10 MHz, Zo = 50 Q, tr :so 2.5 ns, tl:SO 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC_IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 VatVcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs {-32-mA IOH' 
64-mAloU 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16843 18-bit latch is designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

THE 'ABT16843 can be used as two 9-bit latches 
or one 18-bit latch. The eighteen latches are 
transparent O-type latches; The device has 
noninverting data (0) inputs and provides true 
data at its outputs. 

SN54ABT16843, SN74ABT16843 
18·81T BUS INTERFACE D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

SN54ABT16843 ••• WD PACKAGE 
SN74ABT16843 ••• DL PACKAGE 

(TOP VIEW) 
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Vee 
207 
208 
GNO 
209 
2PRE 
2LE 

OCTOBER 1992 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low levels) or a high-impedance state. The outputs are also in the high-impedance state during power-up 
and power-down conditions. The outputs remain in the high-impedance state while the device is powered down. 
In the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without need for interface or pullup 
components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16843 is packaged in Tl's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concem. products In the formatlv. or 
design pha.. of developmenL Characteristic data and other 

~~:~~~~~~~:C~~I~~~~e~C:~~o~:: ~I~~~~~~cr:. .. rv .. the right to TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 

3-203 

3: 
W 
5= 
W 
a: 
C. 
t-
(J 
::J 
C 
0 
a: 
c. 



""C 
:D o 
C 
c: 
o 
-I 
""C 
:D 
m 
S 
m 
~ 

SN54ABT16843, SN74ABT16843 
18·BIT BUS INTERFACE D· TYPE LATCHES 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

description (continued) 

The SN54ABT16843 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16843 is characterized for operation from -40°C to 85°C. 
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FUNCTION TABLE 
(each 9·blt latch) 

INPUTS 

OE LE D 

L X X 
L X X 
L H L 

L H H 

L L X 
H X X 
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logic diagram (positive logic) 
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SN54ABT16843, SN74ABT16843 
18·BIT BUS INTERFACE D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
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SN54ABT16843, SN74ABT16843 
18·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16843 .................................. 96 mA 

SN74ABT16843 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT16843 SN74ABT16843 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage , 0.8 0.8 V 

VI Input voltage 0 Vee 0 vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

llV!::N Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 ·e 
"'C NOTE 2: Unused or floating inputs must be held high or low. 

:II 
m 
~ 
m 
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SN54ABT16843, SN74ABT16843 
18·BIT BUS INTERFACE D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16843 SN74ABT16843 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vcc = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

VCC = 4.5 V, IOH =-3 mA 2.5 2.5 2.5 

VCC =5V, 10H =-3mA 3 3 3 
VOH V 

Vcc = 4.5 V, 10H =-24mA 2 2 

VCC = 4.5 V, 10H =-32 mA 2* 2 

Vcc = 4.5 V, 10l = 48 mA 0.55 0.55 
V VOL 

Vce =4.5 V, 10l = 64 mA 0.55* 0.55 

II Vee = 5.5 V, VI = Vee or GND :1 :1 :1 ItA 
10ZH Vee = 5.5 V, Vo=2.7V 50 50 50 IlA 

10Zl Vee = 5.5 V, Vo = 0.5 V -50 -50 -50 IlA 

10FF Vee = OV, VI orVo $ 4.5 V :100 ±100 IlA 

ICEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 50 50 IlA 

lo§ Vee = 5.5 V, Vo=2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 2 2 2 

Ice 
Vee = 5.5 V, 10 = 0, 

Outputs low 85 85 85 mA 
VI = Vce or GND 

Outputs disabled 2 2 2 

61eell 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V pF 

Co Vo = 2.5 Vor 0.5 V pF 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'V This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vce or GND. 
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SN54ABT16843, SN74ABT16843 
18·BIT BUS INTERFACE D·TVPE LATCHES 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

5000 
From Output ---e-~ __ -J\l'v"v--_-/ 

Under Test 

CL= 50 pF 

(8ee Note A) T 5000 

tpuVtpHL Open 

tPultpzL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
~--tw~ 

1 1~--3V 

3V 
Timing Input -------X1.5v ______ .1'-______ OV 

Inp~ 3 X ... 1
._
5

_
V 
__ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I~ .~ ~ 
1 tau I th 1 

__ ..,.1 1 3V 

Data Input 
__ --'~1.5V ~ OV Output 

Control 
(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~-----~ 3V 
Input---.Jf' 1.5 V ). 1.5~ -- -- -- 0 V 

tpLH 14 ~I 1 _I 
1 ~ i tpHL 

I ~--- VOH 
Output !1.5V 1.5V 

------'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

1.5V 

'------I.~ - - - - 0 V 

tPZL-tJ ~ I 
I I tp~ 14-

\ 

___ L~I_ 3.5 V 

1.5V I I 
___ ....... .JI!_~~O~V VOL 

tpHZ-./ !.-
tPZH ~ 14- I 

Output V 

Waveform 2 l ",Va V,;': 0:-3 V OH 
S1 at Open 1.5 V "-

(see Note C) ___ ..J' - - - - ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and Jig capacitance. 

3-208 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 

at Vee = 5 V, TA = 25°C 
• Distributed Vcc and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA 10H' 

64-mAlou 
• Parity Error Flag With Parity 

Generator/Checker 
• Latch for Storage of the Parity Error Flag 
• Packaged In Plastic 300-mll Shrink 

Small-Outline Packages (DL) and 3S0-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16853 dual 8-bit to 9-bit parity 
transceiver is designed for communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the B 
bus to the A bus with its corresponding parity bit, 
the open-collector parity-error (ERR) output 
indicates whether or not an error in the B data has 
occurred. The output-enable (OEA and OEB) 
inputs can be used to disable the device so that the 
buses are effectively isolated. The 'ABT16853 
provides true data at its outputs. 

OCTOBER 1992-REVISED NOVEMBER 1992 

SN54ABT16853 ••• WD PACKAGE 
SN74ABT16853 ••• DL PACKAGE 

(TOP VIEW) 

GND 4 

1A1 5 

1A2 6 

Vce 7 

1A3 8 

1A4 9 

1A5 10 

GND 11 

1A6 12 

1A7 13 

1A8 14 

2A1 15 

2A2 16 

2A3 17 

GND 18 

2A4 19 

2A5 20 

2A6 21 

Vce 22 

2A7 23 

2A8 24 

GND 25 

2ERR 26 

2CE 27 

2UEB 28 

10EA 
1ClJ1 
1 PARITY 
GND 
1 B1 
1B2 

Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 

41 2B2 
40 2B3 

39 GND 
38 2B4 

37 2B5 

36 2B6 

35 Vcc 
34 2B7 
33 2B8 
32 GND 
31 2PARITY 

30 2ClJ1 
29 20EA 

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the 
latch-enable ([E) and clear (CCR) control inputs. When both OEA and om are low, data is transferred from 
the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16853 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16853 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16853 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED till. docum.nt contaIn. PRODUCTION 

~1fll~~~::U~ ~~~,: :: ~~:;~~~:~~~r::!~~:r:O~~~~ 
Producllon proc ... lng dOli not nec .... rlly Includ. tilting 01 .U p.rlmatera. TEXAS .. 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 

3-209 



SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

OCTOBER 1992-REVISEO NOVEMBER 1992 

FUNCTION TABLE 

INPUTS OUTPUT AND 1/0 

OEB ~ em AI Bit 
LE 

1: OF H'. 1: OF H'. 

L H X X 
Odd 

NA 
Even 

H L X L NA 
Odd 
Even 

H L H H NA X 

X X L H X X 
H H X 
L H X 

H H X 
X L LOdd 

X L HEven 

L L X X 
Odd 

NA 
Even 

NA = not applicable, NC = no change, X = don't care 
t Summation of high-laval inputs includes PARITY along with Bi inputs. 
* Output states shown assume the ERR output was previously high. 

A 

NA 

B 

X 
X 

Z 

NA 

S In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 

B 

A 

NA 

NA 

NA 

Z 

A 
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PARITY 

L 
H 

NA 

NA 

NA 

Z 

H 
L 

EFm* 
FUNCTION 

NA 
A data to B bus and 

generate parity 

H B data to A bus and 
L check parity 

NC Store error flag 

H Clear error flag register 

NC 

H Isolation' 

H (parity check) 

L 

NA 
A data to B bus and 

generate inverted parity 



SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

OCTOBER 1992-REVISED NOVEMBER 1992 

logic diagram (positive logic) (each transceiver) 

a ax!> 
A1-A8~ ..... -...,....---e--------~ 

'1 J-+_---....::a"--T-----.-...---- B1-B8 

ax<l 
------1'1 

EN 

a 

8 

1" 
MUX 

1" 

G1 

EN 

a 

9 2k 
up" 

LE----------------------~ 

erR----------------------~ 

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 
TO DEVICE PRE-STATE OUTPUT 

ERR erR LE POINT"P" ERRn-1t 

L L 
L 

H 
X 

L 

H 

L X L 

H L X L L 
H H H 

L H X X H 

H H X 
L L 
H H 

XJ----...... ------- PARITY 

FUNCTION 

Pass 

Sample 

Clear 

Store 

t The state of the ERR output before any changes at em, [E, or pOint "P", 
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SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

OCTOBER 1992-REVISED NOVEMBER 1992 

error·flag waveforms 

OES -----------------------------------------------------------
H 

L 

H 

L 

Even 

BI + PARITY Odd 

[E .... ------------~ 

U 
I I 

CLR .... ------------~ 

I I 

H 

L 

H 

L 

H ·H 

Emf ruLJi l ~------- L 
I I I 
~ Pass -.~ Store ~ 

! I I 
Sample-+ 

Clear 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -O.~ V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16853 .................................. 96 rnA 

SN74ABT16853 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

OCTOBER 1992-REVISED NOVEMBER 1992 

recommended operating conditions (see Note 2) 
SNS4ABT16853 SN74ABT16853 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5,5 4.5 5.5 V 

VIH High-level input voltage 2 ~~ 

tb 2 V 

VIL Low-level input voltage ~.8 0.8 V 

VI Input voltage o Q'<'Vee 0 Vee V 

VOH High-level output voltage I ERR l: 5.5 5.5 V 

10H High-level output current ~. -24 -32 mA 

IOL Low-level output current I Except ERR ~' 48 64 mA 

At/Av Input transition rise or fall rate I Outputs enabled Q,' 10 10 nsN 
TA Operating free-air temperature -55 125 --40 85 ·C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25·C 

MIN TYpt 

VIK Vee = 4.5 V, II =-18 mA 

Vee=4.5V, 10H =-3mA 2.5 3 

Vee=5V, 10H =-3 mA All outputs 3 3.4 
VOH 

Vee = 4.5 V, 10H = -24 mA except ERR 

Vee = 4.5 V, 10H = -32 mA 2* 2.7 

VOL 
Vee = 4.5 V, 10L = 24 mA 0.25 

Vee=4.5V, 10L= 64mA 0.3 

IOH Vee = 4.5 V, VOH = 5.5V ERR 

II 
Vee=5.5V, Control inputs 

VI = Vee or GND Aor 8 ports 

IlL Vee = OV, VI=GND Aor 8 ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = OV, VI or Va s4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 1.5 

lee 10=0, Aor 8 ports Outputs low 32 

VI = Vee or GND Outputs disabled 1 

Alee" 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 3 

Clo Va = 2.5 V or 0.5 V Aor 8 ports 9 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
S The parameters 10ZH and 10ZL include the input leakage current. 

MAX 

-1.2 

0.55 

0.55* 

20 

±1 

±100 

-50 

50 

-50 

±100 

50 

-180 

2 

40 

2 

50 

SN54ABT16853 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

"~ 
~$1 

&100 

~Q, -50 

.$J 50 

S -50 

..,<'C 
50 

-50 -180 

2 

40 

2 

50 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16853 

MIN MAX 

-1.2 

3 

2 

0.55 

20 

±1 

±100 

-50 

50 

-50 

±100 

50 

-50 -180 

2 

40 

2 

50 

1# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

!AA 

!lA 

!lA 
!lA 
!lA 
!lA 
!lA 
mA 

mA 

!lA 

pF 

pF 
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SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

OCTOBER 1992-REVISED NOVEMBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT16853 SN74ABT16853 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

[E high or low 8.5 8.5 8.5 
tw Pulse duration 

em low 4 ('J' , ns 
4 4 

A, B, and PARITY before [E~ 10 1Qt §J 10 
tau Setup time 

em before [E ~ ~.tJf 
ns 

0 0 

A, B, and PARITY after [E~ 0 "'4 "-~' 0 
th Hold time ns 

emafter[El 0 0 0 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpLH 
AorOE 

tpHL 

tpLH em 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

tpzH "m: 
tPZL 

tpHZ 
OE 

tpLZ 

tpLH [E 
tpHL 

tpLH 
A, B, or PARITY 

tpHL 

PRODUCT PREVIEW information _rill producta In the IormIIIvI or 
c1t1lgn phi.. of dtvtlopmtnl. ChlrlCttrlatlc dati and other 
IPfClflcation. we dtIIgn pit. TllllllnltrumlllllrtMM.lhal1ght to 
change or dlacontlnua \haM productt without notice. 
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VCC=5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

1.5 2.5 3.3 
BorA 

2 3.1 3.9 

2 4.6 5.9 
PARITY 

2 4.8 6.2 

ERR 2 3.7 5.1 

2 3.9 4.9 
AorB 

2.5 4.3 5.1 

AorB 
2 3.6 4.5 

1.5 3 3.8 

2 
PARITY 

3.6 • 5 

2.5 4.4 5.8 

1.5 3.2 4 
PARITY 

1.5 2.9 3.7 

ERR 
2 3.5 4.2 

2 3.4 4.4 

ERR 
2 4.5 6.3 

2 4.8 6.3 
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SN54ABT16853 SN74ABT16853 
UNIT 

MIN MAX MIN MAX 

1.5 4.2 1.5 4.1 

2 4.5 2 4.3 
ns 

2 7.3 2 7.1 
ns 

2 7.6 2 7.2 

2 .~9 2 5.7 ns 

2 ~.8 2 5.6 

2.5 A!! 6.2 
ns 

2.5 6 

2,;:4." 5.5 2 5.4 
ns 

1~ 4.7 1.5 4.3 

~2 5.8 2 5.7 

r:~.5 
ns 

6.7 2.5 6.5 
• 1.5 4.8 1.5 4.7 

ns 
1.5 4.2 1.5 4.1 

2 5 2 4.8 
ns 

2 5.2 2 4.9 

2 7.5 2 7.2 
ns 

2 7.7 2 7.4 



SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

OCTOBER 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOC 
From Output ---t.---+---'V\I\r-----/ 

Under Test 

CL= SO pF 

(see Note A) T sooc 

Timing Input 

Data Input 

LOAD CIRCUIT FOR OUTPUTS 

-------x1.SV ______ J, 1'--_____ _ 

I.. .~ .: 
1 tau 1- th 1 

___ I 1 

__ -Jj(1.SV ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

o 7V 

o Open 

rNO 

3V 

OV 

3V 

OV 

3V 

Inpu~ 1.SV \~S~--- OV 

tpLH I..~ 1 I 
I 1 I"~ tpHL 

1 1 

Output 
I ,...----...... ~rl VOH 

!1.SV 1.SV 
------, VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST 
tpLWtpHL 
tPL.Z!tPZL 
tpHz/tpZH 

tpHL (see Note E) 
tpLH (see Note F) 

S1 
Open 
7V 

Open 

S1 
Open 
7V 

I.---tw---.j 

1 1 3V 

Input 3 X,-l'_S_V __ ov 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at 7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V 

'--__ .J.[L - - - - ov 
tpZL ---.' 14- 1 

I I tp~ 14-I \! ___ L:~ 3.SV 

: "\ 1.SV : f ~L~O-=V VOL 

I tPHZ-.I!.-
tpZH -+I ~ 

Output I V 
Waveform 2 l \:--- OH 
S1 at Open 1.5 V 

VOH-0.3V 

(see Note C) ___ .J - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR $ 10 MHz, Zo = 50 C, tr $ 2.5 ns, tf $ 2.5 ns, 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpHL is measured at 1.5 V. 
F. tpLH is measured at VOL + 0.3 V. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc=5V, TA=25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA 10H' 

64-mAloU 
• Packaged In Plastic 3DO-mll Shrink 

Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT18862 is a 20-bit transceiver designed 
for asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

The ~ABT16862 can be used as two 10-bit 
transceivers or one 20-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus depending upon the 
logic levels at the output-enable (OEAS and 
OEBA) inputs. 

SN54ABT16862, SN74ABT16862 
20-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SN54ABT16862 ••• WD PACKAGE 
SN74ABT16862 ..• DL PACKAGE 

. (TOP VIEW) 

10EAS 1 56 1UEBA 
55 1A1 
54 1A2 
53 GND 

183 52 1A3 
184 51 1A4 
Vcc 7 Vcc 
185 8 1A5 
186 9 1A6 
187 10 1A7 

GND 11 GND 
188 12 1A8 
189 13 1A9 

1810 14 1A10 
281 15 2A1 
282 16 2A2 
283 17 2A3 

GND 18 GND 
284 19 2A4 
285 20 2A5 
286 21 2A6 
Vcc 22 Vcc 
287 23 2A7 
288 24 2A8 

GND 25 GND 
289 2A9 

2810 2A10 
20EAS 2UEBA 

OCTOBER 1992 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16862 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16862 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16862 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 1 O-blt section) 

INPUTS 

0E1(B OESJ( 
OPERATION 

L H A data to B bus 

H L g data to A bus 

H H Isolation 

L L 
Latch A and B 

(A= B) 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlonnllfon conc.rna products In th.'onnatlv. or 
dllign phi.. 01 d.v.lopm.nL Charlct.rfltlc dlta and other 
Ip.clflcltlona arl d .. lgn goal .. Tlxu In,trum.nta r ... rv .. the rfght to 
chang. or dllContinu. th ... producta without noUce. TEXAS .. 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16862, SN74ABT16862 
20-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

logic diagram (positive logic) 

1'OEBA -.;5;.,;:6 ____ -(] 

1A1 .....::5:.,:;5_--e e-__ 2=- 181 

To 9 Other Channels 

2'OEBA ---'------u 

2A 1 _4_2 ____ __ -....;.1",-5 281 

To 9 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16862.................................. 96 rnA 

SN74ABT16862 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) ............................................ 1 W 
Storage temperature range ................................... :................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vll Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

llVllv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floatmg mputs must be held high or low. 

SN54ABT16862, SN74ABT16862 
20-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

SN54ABT16862 SN74ABT16862 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 rnA 

48 64 rnA 

10 10 nsN 
-55 125 -40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25·C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vee = 4.5 V, 10H =-3mA 2.5 

VOH 
Vee =5V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, IOH =-32mA 2* 

VOL 
Vee = 4.5 V, 10l= 48 rnA 

Vee = 4.5 V, 10l = 64 rnA 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Vo = 0.5 V 

10FF Vee =OV, VI orVo ~ 4.5 V 

leEX Vee=5.5V, Vo=5.5V Outputs high 

10' Vee=5.5V, Vo = 2.5 V -50 -100 

Vee = 5.5 V, Outputs high 

Icc 10=0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

llleell input at 3.4 V, Data inputs 
Outputs disabled 

Other inputs at 
VeeorGND Control inputs 

Cj VI = 2.5 V or 0.5 V Control inputs 

Clo Vo = 2.5 VorO.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16862 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:t1 :t1 

:t100 :t100 

50 50 

-50 -50 

:t100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16862 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:t1 

:t100 

50 

-50 

:t100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

II This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~ 
rnA 

rnA 

rnA 

pF 

pF 
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SN54ABT16862, SN74ABT16862 
20-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 

o 7V 
TEST S1 

5000 
From Output -_e_-____ ----'\A/V----

o Open tpLHftpHL Open 
tpu!tpZL 7V 

Under Teat 

CL= 50 pF 

(see NO,te A) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

Output 
Control 

(low-level 
enabling) 

tptaltpZH Open 

----3V 

1.SV 

'--_....J.[l_ - - - 0 V 

tpZL -.! 14- I 
I I tp~ 14-

(aee N~~~; ~"1-.S-V---~\ ~5~--- :: 
Output 

Waveform 1 
S1 at7V 

(aee Note C) 

1 \!---~I:r-- 3.SV 

"\ 1.SV I f VOL+O.3V 
""'-__ .L.. ......... - - - VOL 

tpH~ \.-tpLH 14 ~ I I 
I I 14 ~ tpHL 

I ~ VOH 
Output !1.SV 1.SV 

----..,. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH -.! 14- I 
Output V 

~:~~F~~ ___ ..,t ~ ~ _ ~;;:o:. ~:: 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR :$ 10 MHz, Zo = 50 0, tr :$ 2.5 ns, tf:$ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control . 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mA1ou 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mll Center-to-Center Spacings 

description 

The 'ABT16863 is an 18-bit noninverting 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The ' ABT16863 can be used as two 9-bit 
transceivers or one 18-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus depending upon the 
logic level at the output-enable (OEAB or OEBA) 
inputs. 

SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT16863 ..• WD PACKAGE 
SN74ABT16863 ..• DL PACKAGE 

(TOP VIEW) 

10EAS 1 
181 2 
182 3 

GND 4 
183 5 

184 6 

Vce 7 

185 8 
186 9 
187 10 

GND 11 
188 12 
189 13 

GND 14 

GND 15 
281 16 
282 17 

GND 18 

283 19 

284 20 

285 21 

Vcc 22 

286 23 

287 24 
GND 25 
288 26 

47 
46 
45 
44 
43 
42 
41 
40 

39 
38 

10EBA 
1A1 
1A2 
GND 
1A3 
1A4 

Vee 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 

Vcc 
2A6 
2A7 
GND 
2A8 

289 27 2A9 
20EAS 28 20EBA 

~--..... 
The outputs are in the high-impedance state during power-up and power-down conditions. The outputs remain 
in the high-impedance state while the device is powered down. 

To ensure the high-impedance state during power up or power down, DE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16863 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16863 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16863 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16863, SN74ABT16863 
18-81T BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS 

0EJrn ~ 
OPERATION 

H L B data to A bus 

L H A data to B bus 

H H Isolation 

logic symbolt logic diagram (positive logic) 

1~ 
56 r..... EN1 

10EJrn 
1 r..... EN2 

2~ 
29 t'-.. EN3 

20EJrn 
28 r..... EN4 

55 
, r 

2 1A1 
55 

1A1 ~ 'i1 1 1 

L W 1 2'i1 

1B1 

54 3 
1A2 1B2 

52 5 
1A3 1B3 

51 6 
1A4 .. ... .... ~ .... ~ 1B4 

49 8 
1A5 1B5 

48 9 
1A6 ~ 1B6 

47 10 
1A7 

1A8 

.. ~ .. 
45 

~ 

12 
1B7 

2~~ 
1B8 

44 13 
1A9 

2A1 
41 

' ~ 
16 - 'i13 1 ~ 

L ~ 1 4'i1 

1B9 
20EJrn~ 2B1 

40 17 
2A2 ""_ .. 

38 
...... .. 

19 
2B2 

2A1 
41 

2A3 ~ .. 
' .. 2B3 

37 20 
2A4 "" .. .. .. 2B4 

36 21 
2A5 ' .. 2B5 

34 23 
2A6 "" .. .. .... .. .. 2B6 

33 24 
2A7 ~ .. .. 2B7 

31 26 
2A8 ""_ ... 

' .. .. 2B8 
30 27 

2A9 ~ .. .. 2B9 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16863 .................................. 96 mA 

SN74ABT16863 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (V 0 < 0) ................................. . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are obseNed. 

recommended operating conditions (see Note 2) 

SN54ABT16863 SN74ABT16863 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8. V 

VI Input voltage 0 Vee 0 Vee V 

IOH . High-level output current -24 -32 mA 

IOL Low-level output current 48 64 rnA 

llVllv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT16863, SN74ABT16863 
18·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

VOH 
Vee = 5 V, 10H =-3 mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

VOL 
Vee = 4.5 V, 10L =48 mA 

Vee =4.5 V, 10L = 64 mA 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo =0.5V 

10FF Vee = OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5V Outputs high 

10'11 Vee = 5.5 V, Vo=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

lee 10 =0, Aor B ports Outputs low 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, One Outputs enabled 

AleeN 
input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

C, VI = 2.5 V or 0.5 V Control inputs 

Clo Vo = 2.5 V or 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT16863 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 I 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

'V Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16863 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

N This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

IJA 

IJA 
IJA 
IJA 
IJA 
mA 

mA 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT16863 SN74ABT16863 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

1 3.5 
ns 

tpHL 1.2 4.3 

tPZH 
OE'BAorOEAB AorB 

1.3 4.9 
ns 

tPZL 1.7 5.4 

tpHZ 
OE'BAorOEAB AorB 

1.9 5.1 
ns 

tpLZ 1.4 5.4 
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SN54ABT16863, SN74ABT16863 
18·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
From Output ---.--.--J\J\f\r-----/ 

Under Test 

CL= SO pF SOOO 

o 7V 

o Open 
TEST S1 

tpLHItpHL Open 

tPL.Z1'tPZL 7V 

tpHz/tpzH Open 

( ... NotoA) I 
Output 

Control 
(low-level 
enabling) 

----3V 

1.SV 
'--__ ...t.~ ____ OV 

tpZL -.J 14- 1 

LOAD CIRCUIT FOR OUTPUTS 

1 tp~ ~ 
1 LI 

Output ---:-"TV+--
1

•
S
-
V 
-I -I~ 3.SV 

wa~~f~~~~ "\ f ~L~O-=VVOL Input L 
(see Note B) --II 1.S V 

3V 

\~S~--- OV 

tpLH 14 ~ 1 I (see Note C) tpHZ~ !.-
1 

output _____ ..,,11.S V 

14 ~ tpHL 

~
-VOH 

1.SV 
VOL 

tpZH -+I ~ I 
Output V 

Waveform 2 I "\ ~ -- OH 

(s~~ ~o~~~~ ___ ...I ~ ~ __ ;:OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS082A-D3801, FEBRUARY 1991-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOHI 

64-mA1oJ 
• Packaged in Plastic 300-mil Shrink 

Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

The' ABT16952 is a 16-bit registered transceiver 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing in either 
direction. The 'ABT16952 can be used as two 
8-bit transceivers or one 16-bit transceiver. Data 
on the A or B bus is stored in the registers on the 
low-to-high transition of the clock (CLKAB or 
CLKBA) input provided that the clock-enable 
(CEAB or CEBA) input is low. Taking the 
output-enable (OEAB or OEBA) input low 
accesses the data on either port. 

SN54ABT16952 ..• WD PACKAGE 
SN74ABT16952 •.. DL PACKAGE 

(TOP VIEW} 

10EAB 1 56 10EBA 
1CLKAB 2 55 1CLKBA 

1CEAS 3 54 1"CEBA 
53 GND 

1A1 52 1 B1 
1A2 51 1B2 

VCC 7 50 Vee 

1A3 49 1B3 
1A4 48 1B4 
1A5 10 47 1B5 

GND 11 46 GND 
1A6 12 45 1B6 
1A7 13 1B7 
1A8 14 43 1B8 
2A1 15 2B1 
2A2 16 2B2 
2A3 17 40 2B3 

GND 18 39 GND 
2A4 19 2B4 
2A5 20 2B5 
2A6 21 2B6 

Vee 22 
2A7 23 

35 Vee 

2A8 24 

GND 25 

2CEAS 26 

2B7 
2B8 
GND 
2"CEBA 

2CLKAB 27 30 2CLKBA 
20EAB 28 29 20EBA .... __ ....r 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16952 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16952 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 1Il1. document cont.ln. PRODUCTION 

~:'T~fll~~~~:U:,~ ~:::~~:: ~: ~~~I;~~~d~~~:r~~~:r~o~~~:n:. 
ProducUon proc ... lng do .. not n.c .... rlly Include tilting 01 .11 
p.r.meter •• 
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16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS082A-03801, FEBRUARY 1991-REVISED OCTOBER 1992 
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FUNCTION TABLEt 

INPUTS OUTPUT 

eEJrn CLKAB 0EJrn A B 
H X L X BO* 
X L L X Bo* 
L t L L L 
L t L H H 

X X H X Z 
t A-to-B data flow is shown; B-to-A data flow is 

similar but uses ~, CLKBA, and OEBA. 
* Level of B before the indicated steady-state input 

conditions were established. 
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logic symbolt 

1~ 

1~ 

1CLK8A 

1~ 

1~ 

1CLKA8 

2~ 

2~ 

2CLK8A 

2~ 

2~ 

2CLKA8 

1A1 

lA2 

lA3 

lA4 

1A5 

lA6 

lA7 

lA8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

54 

55 

1 

3 

2 

29 

31 

30 

28 

26 

27 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

r-... EN3 

l'-. G1 

1C5 

r-... EN4 

r-... G2 

2C6 

r-... EN9 

I'-. G7 

7C11 

r-... EN10 

I'-. G8 

8C12 

:t 

L 
~3 

60 
.. 

' .. .. 
.. .. 
' .. 
... .. 
' ... .... 
' .. 
L 

~9 

120 .... 
" .. .... 
.. .. 
' .. 
" .. .... 
" .. .. , .. 

r 
50 

4~ 

110 

10 ~ 

SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS082A-D3801, FEBRUARY 1991-REVISED OCTOBER 1992 

52 

---=.J 
51 ..... .. 
49 

48 ..... .. 
47 

45 ..... .. 
44 

43 

42 

~ 
41 

40 

38 

37 ..... .. 
36 .. 
34 

33 ..... .. 

181 

182 

183 

184 

185 

186 

187 

188 

281 

282 

283 

284 

285 

286 

287 

288 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS082A-03801, FEBRUARY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

1C"EJrn 

1CLKAB -----I 

1~ 

1A1 

r-----
I 1 of 8 

51 Channels 

I 
I 
I 
I '----------

r-----
I 10f8 
I Channels 

2A1 -.:.15=+-_____ -< 

I 
I 
I 
I 

1~ 

1------ 1 CLKBA 

10EAB 

----..., 
I 
152 1-.----+-_.---1-"= 1 B1 

I 
I 
I 
I _________ J 

~------~v~--------~ 

To 7 Other Channels 

2~ 

1------ 2CLKBA 

20EAB 

----..., 
I 
142 1-+----+-_.----+== 2B1 

I 
I 
I 
I 

'----------
_________ J 

~------~v~--------~ 

To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee"""" """, """""""""""", "" , " " , """", -0,5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , " -0,5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo """"""", -0,5 V to 5,5 V 
Current into any output in the low state, 10: SN54ABT16952""""""""""""""""" 96 mA 

SN74ABT16952 """""""""""""""", 128 mA 
Input clamp current, 11K (VI < 0) """""""""""""""""""""""""""""" -18 mA 
Output clamp current, 10K (Vo < 0) """""""""""""""""""""""""""", -50 mA 
Maximum power dissipation at TA = 55°C (in still air) """"""""""", ...................... 1 W 
Storage temperature range , ... "., ..... "."", ... ,.,.'"", ... ,." ....... ,."., .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reHabi!ity. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16952, SN74ABT16952 
16-81T REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS082A-D3801, FEBRUARY 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT16952 SN74ABT16952 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 /~,5.5 4.5 5.5 V 

VIH High-level input voltage 2 ,z"t-i 2 V 

VIL LOW-level input voltage /if! 0.8 0.8 V 

VI Input voltage 0'< :{. . Vee 0 Vee V 

IOH High-level output current . ~ -24 -32 mA 

IOL Low-level output current 5:} 
r-; 48 64 mA 

!It/!lv Input transition rise or fall rate I Outputs enabled de 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, IOH =-3 mA 2.5 

Vee = 5 V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, IOH =-32mA 2* 

Vee = 4.5 V, IOL = 48 mA 
VOL 

Vee = 4.5 V, 10l = 64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = OV, VI or Vo :s; 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5V Outputs high 

lo~ Vee = 5.5 V, Vo = 2.5 V -50 -100 

Vee = 5.5 V, Outputs high 

Ice 10 =0, 
AorB 

Outputs low 
ports 

VI = Vee or GND Outputs disabled 

!lIce" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 Vor 0.5 V Aor B ports 8.5 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and IOZl include the input leakage current. 

SN54ABT16952 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.!?5 

0.55* /?!f<-
:t1 .~~±1 

h. 

:t100 ",~R-'±100 

50 /':' 50 

-50 ;{:J" -50 

:t100 ,,,,Q~ 
50 q" 

'~ 50 

-200 -50 -200 

2 2 

35 35 

2 2 

0.5 0.5 

~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16952 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

:t100 

50 

-50 

:t100 

50 

-50 -200 

2 

35 

2 

0.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Information concern. product. In the formallve or 
design ph .. e of developmenl Characlerlstic dall and olher 
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UNIT 

V 

V 

V 

~A 

~A 

~A 

~A 

~A 

mA 

mA 

mA 

pF 

pF 
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SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS082A-D3801, FEBRUARY 1991-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

vee = 5V, 
SN54ABT16952 SN74ABT16952 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 o ;{. 150 0 150 MHz 

twt Pulse duration, ClKAB or ClKBA high or low 3.3 3.:t,CJ ~). 3.3 ns 

AorB 3.5 ~;s' $!/ 3.5 
tsu Setup time, before ClKAB t or ClKBA t ns 

CEASorCEBA 3 ,",4:~!§ 3 

AorB 1 .. <r 1 
th Hold time, after ClKAB t or ClKBA t 

CEASorCEBA 1 . ns 
1 1 

t This parameter is specified by design but not tested. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
ClK 

tpHL 

tPZH OE 
tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Informllfon cone.nII producllin the formatlv. or 
delign phi.. of development. Chiracttrlllfc dttt Ind other 
apeclflCltlonl Irt cltelgn goal .. Tim Instruments nt..,.,11 thl right to 
ching. or dlacontlnu. til ... products without notlc •. 
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vee = 5V, 
TO 

(OUTPUT) TA = 25°C 

MIN TYP MAX 

150 

AorB 
1 2.6 3.9 

1 2.6 4.2 

AorB 
1 2.5 3.8 

1 2.8 5.1 

AorB 
1.7 3.4 4.7 

1.3 3 3.9 

TEXAS .. 
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SN54ABT16952 SN74ABT16952 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1 r"';- "- 4.4 1 4.3 
ns 

r.\;) 3:; 4.6 1 4.5 

/;;:1/1;" 4.7 1 4.6 

<{ {lC 
ns 

6.1 1 6 

1.7 6.1 1.7 5.5 
ns 

1.3 4.8 1.3 4.2 



SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS082A-D3801, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOC 
From Output --o--4It--~'\N\r--_.../ 

Under Test 

CL=50 pF 

(see Note A) I SOOC 

S1 o Open 

rNO 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input -------x1.s V 

-----~. 1\...------ OV 

Data Input 

1
4 .~ ~ 

1 tau I th 1 
___ I 1 

__ ~~1.SV ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Inpu~1.sV \1.SV 

tpLH 14 ~ 1 1 

14 ~ tpHL 

3V 

OV 

3V 

OV 

1 

outpu_t ____ ,..,11.S V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tPUiI'tPHL Open 
tPL.ZItPZL 7V 
tpHz/tpZH Open 

~--tw--+l 

I 1~--3V 

Input 3 X\,.,_·s_v __ 0 V 

Output 
Control 

(low-level 
enabling) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.5V 

3V 

I ~ ____ . OV 

tpZL --.I 14- I 
I I tp~ 14-

Output I I I 
1 , ___ Ly:-::I_ 3.5V 

wa;~f~~~ ~ I 1.5 V I ~L~ 0.= V VOL 

(see Note C) I tPHZ-.l!.-

tpZH -..! 14- I 
Output V 

Waveform 2 I - - - OH 

1 -\ VVOH-0.3V 
S1 at Open 1.5 V _'-

(see Note C) ___ -' - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 C, tr '" 2.5 ns, tf'" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 
• 

• 

• 

• 

• 
• 

• 
• 
• 

ABT Wldebus+ ™ 

Features 

32- and 36-bit bus interface 

EIAJ standard 80-, 100-, and 120-pin shrink 
quad flat packs (SQFPs) 

Enhanced UBT™ architectures that include 
global controls and parity generate and check 

Multiport universal bus exchanger (UBE TM) 
architectures 

Symmetrical flowthrough pinouts with controls 
at the poles 

Bit partitioning 

Distributed pinout with 12 GND pins and 
4 Vcc pins 

Bus-hold circuitry 

Power-on-demand active feedback circuit 

TI has established an alternate source 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Benefits 

Single-chip implementation for highest level of 
logiq integration 

35% less board space than equivalent PQFPs; 
over 50% less board space than 4 octal SOIC 
equivalents 

Special features for use in high-performance 
RISC/CISC/X86 microprocessor systems 

Multiplexing and memory interleaving 
capability for interbus communication 

Ease of board layout; provides compatible 
top-side or bottom-side mount 

Global, x 18-, or x 9-bit capability for flexible 
partitioning 

3:1 signal-to-GND ratio minimizes 
simultaneous switching noise and mutual 
coupling effects 

Reduces component count by eliminating 
need for external pullup or pulldown resistors 
on I/O pins configured as inputs left unused or 
floating 

Reduces enabled static power consumption 
(Iccu by over 50% 

Standardization that comes from a common 
product approach 

The following table lists ABT Widebus+ ™ devices currently being evaluated for market introduction. Customers 
interested in learning more about TI's plans for these devices should contact the General Purpose Logic 
Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'ABT32319 80 18·Bit Tri·Port Registered Bus Exchanger With Clock Enable 

'ABT32600 100 36-Bit Universal Bus Transceiver With Clock Enable 

'ABT32601 100 36·Bit Universal Bus Transceiver With Clock Enable 

'ABT32700 120 36-Bit Universal Bus Transceiver With Byte Enable 

'ABT32701 120 36-Bit Universal Bus Transceiver With Byte Enable 

'ABT32900 120 36·Bit Universal Bus Transceiver With Parity Generate and Check 

'ABT32901 120 36·Bit Universal Bus Transceiver With Parity Generate and Check 

Widebus+, UBT, and UBE are trademarks of Texas Instruments Incorporated. 



• Members of the Texas Instruments 
Widebus+ n. Family 

• State-of-the-Art EPIC-lIB rIO BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged In 100-Pln Plastic Shrink Quad 
Flat Pack (SQFP) With 14 x 14-mm Package 
Body Using O.5-mm Lead Pitch 

SN74ABT32245 ••• PZ PACKAGE 
(TOP VIEW) 

1A9 75 189 
2A1 74 281 

GND 73 GND 
2A2 4 72 282 
2A3 5 71 283 
2A4 6 70 284 
2A5 7 69 285 

GND 8 68 GND 
2A6 9 67 286 
2A7 10 66 287 
2A8 11 65 288 
2A9 12 64 289 
Vcc 13 63 Vee 
3A1 14 62 381 
3A2 15 61 382 
3A3 16 60 383 
3A4 17 59 384 

GND 18 58 GND 
3A5 19 57 385 
3A6 20 56 386 
3A7 21 55 387 
3A8 22 54 388 

GND 23 53 GND 
3A9 24 52 389 
4A1 25 51 481 

26272829303132333435363738394041424344454647484950 

~ !2 ~ c ~ co ,... co m C II:IW u~ II: em co ,... co LO C '<t (t) C\I 

~~~a~~~~~ae~~(t)~~~~~~~a~~~ 

description 

The 'ABT32245 is a 36-bit (quad 9-bit) noninverting 3-state transceiver designed for synchronous two-way 
communication between data buses. The control function implementation minimizes external timing 
requirements. . 

Widebus+ and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

4-4 

This device can be used as four 9-bit transceivers, tw018-bit transceivers, or one 36-bit transceiver. It allows 
data transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic level 
at the direction-control (DIR) inputs. The output-enable (OE) inputs can be used to disable the device so that 
the buses are effectively isolated. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

TEXAS .. 
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logic diagram (positive logic) 

90 
1 DIR --tlt---t 

~ ___ ~~------~~8 __ 9 10£ 

1A 1 ---':;~l-it---I 

84 
1--...... -+--- 181 

To 8 Other Channels 

36 
2DIR-~---I 

~ ______ ~~-------~~3 __ 7 20£ 

2A 1 ----"''--lI-tIt----1 
I 
I 
I 
I 
I 
I L _____ _ 

74 
t--...... -+---- 281 

To 8 Other Channels 

40 
3DIR 

3A1 
14 

86 
4DIR 

25 
4A1 

I 
I 
I 
I 
I 
I 

SN54ABT32245, SN74ABT32245 
36-BIT BUS JRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 
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~ 
To 8 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (exceptl/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32245.................................. 96 rnA 

SN74ABT32245 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

recommended operating conditions 

Vee Supply voltage 

VIH High-level Input voltage 

Vil Low-level input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 

!It/!lv Input transition rise or fall rate 

TA Operating free-air temperature 

SN54ABT32245 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
-24 

48 

I Outputs enabled 10 

-55 125 

SN74ABT32245 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 rnA 

64 rnA 

10 nsN 
-40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32245 SN74ABT32245 
PARAMETER TEST CONDITIONS 

TYpt TYpt MAX 
UNIT 

MIN MAX MIN 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 

VOH 
Vee =5V, 10H =-3mA 3 3 

V 
Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 rnA 2 

VOL 
Vee = 4.5 V, 10l= 48 rnA 0.55 0.55 

V 
Vee = 4.5 V, IOl=64 rnA 0.55 

II 
Control inputs 

Vee = 5.5 V, VI = Vee or GND 
:1:1 

Aor B ports :1:100 
!!A 

Ihold Aor B ports 
Vee = 4.5 V, VI =0.8V 100 

!!A 
Vee=4.5V, VI=2V -100 

10ZH* Vee = 5.5 V, Vo = 2.7V 50 !!A 
10Zl* Vee = 5.5 V, Vo=0.5V -50 !!A 
10FF Vee = 0, VI orVo" 4.5 V :1:100 !!A 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 !!A 
lo§ Vee = 5.5 V, Vo=2.5V -50 -100 -180 rnA 

. Outputs high 2 

lee 
Vee = 5.5 V, 10 =0, 

Outputs low 5 rnA 
VI = Vee or GND 

Outputs disabled 0.5 

!llee' 
Vee = 5.5 V, One input at 3.4 V, 

1 rnA 
Other inputs at Vee or GND 

CI Control Inputs VI =2.5VorO.5V pF 

Cio Aor B ports Vo = 2.5 VorO.5 V pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters 10ZH and 10Zl Include the input leakage current. . 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
"I This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

5000 
From Output ---G>---<._-.J\J'IwI\r-----J 

S1 

Under Test 

CL= 50 pF 

(soo Noto A) T sooo 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Op~n 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLH/tpHL Open 

tPl2I'tPZL 7V 

tpHz/tpZH GND 

3V 

1.SV 
I ~ ____ OV 

tpZL --J 14- I 

Input L 
\1.SV 

3V Output 
Waveform 1 

S1 at7 V 
(see Note C) 

I I tp~ 14-I V ___ L:~ 3.SV 

: "\ 1.SV : -f ~L~O~VVOL (soe Noto B) ----'I 1.S V 

tpLH ~ ~ I tpHz-i>! ~ I I 
OV 

I 

Output ____ --I11.S V 

tpzH ~ 1'4- I 
Output V 

Wavoform2 l * V - - OH 

(S~~~~~N~ ___ ...I ~~ __ ~OH-O.3~OV 

1l1li ~tPHL 

~VOH 
1.SV 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
W/debus+ ™ Family 

SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• State-of-the-Art EPIC-liB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
<0.8VatVcc=5V, TA = 25°C 

• UBE ™ (Universal Bus Exchanger) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machi"ne Model (C = 200 pF, 
R = 0) 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged In aO-Pin Plastic Shrink Quad 
Flat Pack (SQFP) With 12 x 12-mm Package 
Body Using 0.5-mm Lead Pitch 

SN74ABT32316 ••• PN PACKAGE 
(TOP VIEW) 

~~~~o~~oo~~~~~~~_o ~wppw~u~z~~uuuuu~uu& 
80 7978 77 767574 73 7271 70 6968 67 6665646362 61 

A2 1 • 60 
~ 2 W 

M 3 ~ 

GND 4 

A5 5 

A6 6 
A7 7 

A8 8 

A9 9 

VCC 10 

GND 11 

A10 12 

A11 13 

A12 14 
A13 15 

A14 16 

GND 17 

A15 18 

A16 19 

NC 

NC - No internal connection 

Widebus+, EPIC-lIB, and UBE are trademarks of Texas Instruments Incorporated. 

C8 
C7 
C6 
GND 
C5 
C4 
C3 
C2 
C1 
VCC 

GND 
616 
615 
614 
613 
612 
GND 
611 
610 
69 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

description 

4-10 

The 'ABT32316 consists of three 16-bit registered input/output (I/O) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combinations 
of real-time and stored data can be exchanged among the three ports. 

Data flow in each direction is controlled by the output-enable (OEA, OEB, and OEC), select-control (SELA, 
SELB, and SELC), latch-enable (LEA, LEB, and LEC), and clock (CLKA, CLKB, and CLKC) inputs. The A-data 
register operates in the transparent mode when LEA is high. When LEA is low, data is latched if CLKA is held 
at a high or low logic level. If LEA and clock enable A (CLKENA) are low, data is stored on the low-to-high 
transition of CLKA. Output data selection is accomplished by the select-control pins. All three ports have 
active-low output enables, so when the output-enable input is low, the outputs are active; when the 
output-enable input is high, the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32316 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32316 is characterized for operation from -40°C to 85°C. 

STORAGE FUNCTION TABLEt 

INPUTS 

~ 
OUTPUT 

CLKA LEA A 

H X L X 00* 
L t L L L 

L t L H H 

X H L X 00* 
X L L X 00* 
X X H L L 

X X H H H 

t A-port register shown. Band C ports are similar but use 
CI:REfm, CCKENC, CLKB, CLKC, LEB, and LEC. 

* Output level before the indicated steady-state input 
conditions were established. 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

A-PORT OUTPUT FUNCTION TABLE 

INPUTS OUTPUT 
~ SELA A 

H X Z 
L H Output of C register 

L L Output of B register 

B-PORT OUTPUT FUNCTION TABLE 

INPUTS OUTPUT 
OEB SELB B 

H X Z 
L H Output of A register 

L L Output of C register 

C-PORT OUTPUT FUNCTION TABLE 

INPUTS OUTPUT 
OEC SELC C 

H X Z 
L H Output of B register 

L L Output of A register 

TEXAS ." 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (exceptl/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32316.................................. 96 mA 

SN74ABT32316 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -18 mA 
Output clamp current, 10K (VA < 0) ....................................................... -50 mA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

SN54ABT32316 

MIN MAX 

Vee Supply voltage 4.5 5.5 

VIH High-level input voltage 2 

Vil Low-level input voltage 0.8 

VI Input voltage 0 Vee 

IOH High-level output current -24 

IOl Low-level output current 48 

l1t/l1v Input transition rise or fall rate I Outputs enabled 10 

TA Operating free-air temperature -55 125 

TEXAS ." 
INSIRUMENTS 
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SN74ABT32316 

MIN 

4.5 

2 

0 

-40 

UNIT 
MAX 

5.5 V 

V 

0.8 V 

Vee V 

-32 mA 

64 mA 

10 nsN 

85 °e 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32316 SN74ABT32316 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 

Vee=5V, 10H =-3 rnA 3 3 
V VOH 

Vee = 4.5 V, 10H =-24 rnA 2 

Vee = 4.5 V, 10H =-32 rnA 2 

Vee = 4.5 V, 10L=48 rnA 0.55 0.55 
V VOL 

Vee = 4.5 V, 10L= 64 rnA 0.55 

Control inputs 
Vee = 5.5 V, VI = Vee or GND 

:1 
~ II 

A, B, or C ports :100 

Ihold A, B, or C ports 
Vee = 4.5 V, VI =0.8V 100 

~ 
Vee = 4.5 V, VI=2V -100 

10ZH* Vee =5.5 V, Vo = 2.7V 50 ~ 
10ZL* Vee = 5.5 V, Vo=0.5V -50 ~ 
10FF Vee = 0, VI orVo $ 4.5 V :100 ~ 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 ~ 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 rnA 

Outputs high 2 

lee 
Vee = 5.5 V, 10 = 0, 

Outputs low 5 rnA 
VI = Vee or GND 

Outputs disabled 0.5 

~Iee' 
Vee = 5.5 V, One input at 3.4 V, 

0.5 rnA 
Other Inputs at Vee or GND 

C, Control inputs VI = 2.5 V or 0.5 V pF 

Cio A, B, or C ports Vo = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters 10ZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rHO 
SOOC 

From Output --e---e---'\I\.f\r--_...../ 
Under Test 

CL= 50 pF 

(see Note A) I SOOC 

LOAD CIRCUIT FOR OUTPUTS 

3V 

TIming Input 
------';(1.s V 
_______ .1'--______ OV 

Data Input 

I~ .~ ~ 
I tau 1- th 1 

___ I 1 3V 

____ ~1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.5V 
3V 

\1.5~--- OV 

tPLH!4I ~ 1 1 

141 ~ tpHL 
1 

Outpu_t ____ ..,11.5 V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLHItpHL Open 
tPL.ZItpzL 7V 
tpHz/tpZH GND 

1cI--tw~ 

I 1~--3V 

Inpul 3 X",,'_'s_v __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) I ~ ____ ov 

tPZL--.I ~ I 
I I tp~ ~ 

Output I V ___ L:~ 3.SV 

wa~~f:~~~ : ,1.SV : f ~L~O-=V VOL 

(see Note C) I tPHZ-.I!.-

tPZH ~ 14- I 
Output V 

Waveform 2 I - - - OH 

l -\ VVOH-O.3V 
S1 at GND 1.5 V "-

(seeNoteC) ___ ..I - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 C, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus +.10 Family 

SN54ABT32318, SN74ABT32318 
18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• State-of-the-Art EPIC-lIB .10 BICMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vcc = 5 V, TA = 25°C 

• UBE·M (Universal Bus Exchanger) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-S83C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA IOH' 
64-mA1oU 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged In SO-Pin Plastic Shrink Quad 
Flat Pack (SQFP) With 12 x 12-mm Package 
Body Using 0.5-mm Lead Pitch 

SN74ABT32318 ••• PN PACKAGE 
(TOP VIEW) 

A21 
A3 
A4 

GND 4 

A5 
A6 
A7 
A8 
A9 9 

Vec 10 
GND 11 
A10 12 

A11 13 

A12 14 

A13 15 

A14 16 

GND 17 

A15 18 

A16 19 

A17 

80 7978 77 76 7574 73 7271 70 69 68 67 6665646362 61 
o 

Widebus+, EPIC-lIB, and UBE are trademarks of Texas Instruments Incorporated. 

C8 
C7 
C6 
GND 
C5 
C4 
C3 
C2 
C1 
Vcc 
GND 
818 
817 
816' 
815 
814 
GND 
813 
812 

41 811 
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SN54ABT32318, SN74ABT32318 
18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

description 

4-18 

The 'ABT32318 consists of three 18-bit registered input/output (I/O) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combinations 
of real-time and stored data can be exchanged among the three ports. 

Data flow in each direction is controlled by the output-enable (OEA, OES, and OEC), select-control (SELA, 
SELB, and SELC), latch-enable (LEA, LEB, and LEC), and clock (CLKA, CLKB, and CLKC) inputs. The A-data 
register operates in the transparent mode when LEA is high. When LEA is low, data is latched ifCLKA is held 
at a high or low logic level. If LEA is low, data is stored on the low-to-high transition of CLKA. Output data 
selection is accomplished by the select-control pins. All three ports have active-low output enables, so when 
the output-enable input is low, the outputs are active; when the output-enable input is high, the outputs are in 
the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32318 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32318 is characterized for operation from -40°C to 85°C. 

STORAGE FUNCTION TABLEt 

INPUTS 
OUTPUT 

CLKA LEA A 

t L L L 

t L H H 

H L X 00* 
L L X 00* 
X H L L 

X H H H 

t A-port register shown. 8 and C ports are 
similar but use ClKB, ClKC, lEB, and 
'lEC. 

* Output level before the indicated 
steady-state input conditions were 
established. 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

A-PORT OUTPUT FUNCTION TABLE 

INPUTS OUTPUT 
~ SELA A 

H X Z 
L H Output of C register 

L L Output of B register 

B-PORT OUTPUT FUNCTION TABLE 

INPUTS OUTPUT 
OES SELB B 

H X Z 
L H Output of A register 

L L Output of C register 

C-PORT OUTPUT FUNCTION TABLE 

INPUTS OUTPUT 
OEC SELC C 

H X Z 
L H Output of B register 

L L Output of A register 
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SN54ABT32318, SN74ABT32318 
18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 
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SN54ABT32318, SN74ABT32318 
18·81T TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32318.................................. 96 rnA 

SN74ABT32318 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

IOH 

IOL 
t:.t/t:.v 
TA 

Supply voltage 

High-level input voltage 

LOW-level input voltage 

Input voltage 

High-level output current 

LOW-level output current 

Input transition rise or fall rate 
Operating free-air temperature 

I Outputs enabled 

TEXAS'" 
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MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
-24 

48 

10 

-55 125 

SN74ABT32318 

MIN 

4.5 

2 

0 

-40 

UNIT 
MAX 

5.5 V 

V 

0.8 V 

Vee V 

-32 rnA 

64 rnA 

10 nsN 
85 ·C 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature· range (unless 
otherwise noted) 

SN54ABT32318 SN74ABT32318 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee=4.5V, II =-18 mA -1.2 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 

Vee=5V, 10H =-3mA 3 3 
VOH 

Vee=4.5V, IOH=-24mA 2 

Vee = 4.5 V, IOH=-32mA 2 

Vee =4.5V, 10l=48mA 0.55 
VOL 

Vee=4.5V, 10l=64mA 

Control inputs 
II 

A, B, or C ports 
Vee = 5.5 V, VI = Vee or GND 

Vee = 4.5 V, VI =0.8V 100 
Ihold A, B, or C ports 

Vee = 4.5 V, VI=2V -100 

10ZH* Vee = 5.5 V, Vo = 2.7V 

10Zl* Vee = 5.5 V, Vo=0.5V 

10FF Vee = 0, VlorVo :s4.5 V 

leEX Vee = 5.5 V, Vo= 5.5V Outputs high 

loS Vee = 5.5 V, Vo =2.5V -50 -100 

Outputs high 

Icc 
Vee = 5.5 V, 10=0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Alec' 
Vee =5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 

Cio A, B, or C ports Vo = 2.5 VorO.5V 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters 10ZH and 10Zl include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.55 
V 

0.55 

:1:1 

:1:100 
~ 

~ 

50 ~ 
-50 ~ 

:1:100 ~ 
50 ~ 

-180 mA 

2 

5 mA 

0.5 

0.5 mA 

pF 

pF 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output - ___ ----i ___ ~'VV\r---.J 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

3V 
TIming Input -------X1.5 V 

_____ --J, 1\.... ______ ov 

Data Input 

I.. .~ ~ 
1 tau I th 1 

__ ..,.1 1 3V 

__ --'~1.5V ~ ov 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input.-J 1.5 V \1.5V 

3V 

OV 

tpLH I" ~ 1 I 

I.. ~ tpHL 
1 

Outpu_t ____ ...,11.5 V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tPutltPHL Open 
tpultpZL 7V 
tpHz/tpZH GND 

i4-- tw-.j 
1 1 __ -- 3V 

Inpu' 3 X,-'_·5_V __ 0 V 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.5V 

3V 

1 ~ ____ ov 
tPZL --.J 14- I 

I I tp~ 14-
I V---L:~ 3.5V 

: "\ 1.5V : f ~L~O-=V VOL 

I tPHZ-.l!.-
tpZH -.I 14- I 

wave~:~u~ I "\ V - - VOH 
S1 atGND 1.5V "OH-O.3V 

(see Note C) ___ ..I - - - - -'------ ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32373, SN74ABT32373 
32-BIT TRANSCEIVERS WITH D-TVPE LATCHES 

AND 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
W/debus+ T .. Family 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• State-of-the-Art EPIC-lIB T .. BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Packaged In 100-Pin Plastic Shrink Quad 
Flat Pack (SQFP) With 14 x 14-mm Package 
Body Using 0.5-mm Lead Pitch 

1A7 
1A8 

GND 
2A1 
2A2 
2A3 
2A4 

GND 
2A5 
2A6 
2A7 
2A8 
vee 
3A1 
3A2 
3A3 
3A4 

GND 
3A5 
3A6 
3A7 
3A8 

GND 
4A1 
4A2 

SN74ABT32373 ••• PZ PACKAGE 
(TOP VIEW) 

100999897969594939291908988878685848382818079787776 

1 75 
2 ~ 

3 ~ 

4 n 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26272829303132333435363738394041424344454647484950 

71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 

Widebus+ and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

1B7 
1B8 
GND 
2B1 
2B2 
2B3 
2B4 
GND 
2B5 
2B6 
2B7 
2B8 
Vce 
3B1 
3B2 
3B3 
3B4 
GND 
3B5 
3B6 
3B7 
3B8 
GND 
4B1 
4B2· 
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SN54ABT32373, SN74ABT32373 
32-BIT TRANSCEIVERS WITH D-TYPE LATCHES 
AND 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description 

4-26 

The 'ABT32373 is a 32-bit (quad 8-bit) transceiver with D-type latches and 3-state outputs designed specifically 
for driving highly capacitive or relatively low-impedance loads. It is particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and working registers. The device can be used as four 8-bit 
transceivers, two 16-bit transceivers, or one 32-bit transceiver. It allows data transmission from the A bus to the 
B bus or from the B bus to the A bus depending upon the logic level at the output-enable inputs. 

The output-enable (OEAB or OEBA) inputs do not affect internal operations ofthe latch. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver (A to B). 
OE should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver (B to A). 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32373 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 
(each transceiver) 

INPUTS OUTPUT 

09JJ LEAB A B 

L H H H 

L H L L 
L L X 0 0 

H X X Z 

t A-to-B data flow is shown. B-to-A data flow 
is similar but uses OEBA and LEBA. 
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logic diagram (positive logic) 

1LEAB----, 

10EBA 

1A1-1A8 ----0--< 

2LEAB 

20EBA 

2A1-2A8 

3LEAB 

30EBA 

3A1-3A8 

4LEAB 

40EBA 

4A1-4A8 

SN54ABT32373, SN74ABT32373 
32·BIT TRANSCEIVERS WITH D· TYPE LATCHES 

AND 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

1----- 1LEBA 

10E1ilJ 

I----+---+-~t_--- 1B1-1 B8 

V 

To 7 Other Channels 

2LEBA 

0-- 20E1ilJ 

2B1-2B8 

v 
To 7 Other Channels 

3LEBA 

3B1-3B8 

v 
To 7 Other Channels 

4LEBA 

0-- 40E1ilJ 

4B1-4B8 

~------~vr-------~ 

To 7 Other Channels 
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SN54ABT32373, SN74ABT32373 
32-BIT TRANSCEIVERS WITH D-TYPE LATCHES 
AND 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32373 .................................. 96 rnA 

SN74ABT32373 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

SN54ABT32373 SN74ABT32373 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level Input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 48 64 mA 

6.V!J.v Input transition rise or fall rate I Outputs enabled 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

TEXAS .. 
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SN54ABT32373, SN74ABT32373 
32-BIT TRANSCEIVERS WITH D-TYPE LATCHES 

AND 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32373 SN74ABT32373 
PARAMETER TEST CONDITIONS 

TYPt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vce=4.5V, II =-18 rnA -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 

Vee=5V, 10H =-3mA 3 3 
V VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 rnA 2 

Vee = 4.5 V, 10l=48 rnA 0.55 0.55 
V VOL 

Vee = 4.5 V, 10l= 64 rnA 0.55 

Control inputs ±1 
J1A II 

Aor B ports 
Vce=5.5V, VI = Vee or GND 

±100 

Vce=4.5V, VI =0.8V 100 
J1A Ihold Aor B ports 

Vee = 4.5 V, VI=2V -100 

IOZH* Vce=5.5V, Vo=2.7V 50 J1A 
10ZL* Vce=5.5V, Vo=0.5V -SO J1A 
10FF Vce=O, VI orVo:s; 4.5 V :100 J1A 
leEX Vce=5.5V, Vo=S.5V Outputs high SO J1A 
10' Vee = 5.SV, Vo=2.SV -SO -100 -180 rnA 

Outputs high 2 

Icc 
Vce=S.5V, 10 =0, 

Outputs low S rnA 
VI = Vec or GND 

Outputs disabled 0.5 

Alec' 
Vce=S.SV, One input at 3.4 V, 

1 rnA 
Other inputs at Vee or GND 

CI Control inputs VI =2.SVorO.5V pF 

Clo Aor B ports Vo = 2.S VorO.S V pF 

t All typical values are at Vee = S V, TA = 2SoC. 
* The parameters 10ZH and 10Zl include the input leakage current. 
, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This Is the Increase In supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT32373, SN74ABT32373 
32·BIT TRANSCEIVERS WITH D· TYPE LATCHES 
AND 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rHD 

SOOC 
From Output -_-~'--'\N'\r--_-J 

Under Test 

CL= 50 pF 

(see Note A) I SOOC 

tpLWtpHL Open 

tPLZltPZL 7V 

tpHzltpZH GND 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw-.j 
I 1,..-__ 3V 

3V 
TIming Input -------X1.S V 

--------'. 1'--______ OV 

I.pm 3 X",,1._S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

14 .~ ~ 
1 tau I th 1 

__ ,,"\1 1 3V 

Data Input 
__ ....J~1.SV ~ OV Output 

Control 
(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 
\~S~--- ov 

tpLH ~ ~: 
1 

Outpu_t ____ -'y1.S V 

1 I 

14 ~ tpHL 

~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1.SV 

'------'~ - - - - 0 V 
tpZL--.I ~ I 

I I tp~ 14-
I xr--_L:-r-- 3.SV 

: "\ 1.SV : -t ~L~O-=V VOL 

I tPHZ--.I!.-

tPZH -.! 14- I V Output 

Waveform 2 t \Vo V;: 0:3 V OH 
S1 at GND 1.S V '-

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

4-30 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 C, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. I 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32374, SN7 4ABT3237 4 
32-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Wldebus+ ™ Family 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at V cc = S V, TA = 2SoC 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = O) 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Packaged In 100-Pln Plastic Shrink Quad 
Flat Pack (SQFP) With 14 x 14-mm Package 
Body Using O.S-mm Lead Pitch 

1A7 
1AB 

GND 
2A1 
2A2. 
2A3 
2A4 

GND 
2A5 
2A6 
2A7 
2AB 
vee 
3A1 
3A2 
3A3 
3A4 

GND 
3A5 
3A6 
3A7 
3AB 

GND 
4A1 
4A2 

SN74ABT32374 ••• PZ PACKAGE 
(TOP VIEW) 

100999897969594939291908988878685848382818079787776 

1 75 
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Widebus+ and.EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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GND 
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SN54ABT32374, SN74ABT32374 
32·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description 

4-32 

The 'ABT32374 is a 32-bit (quad 8-bit) transceiver with edge-triggered D-type flip-flops and 3-state outputs 
designed specifically for driving highly capacitive or relatively low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The 'ABT32374 can be used as four 8-bit flip-flops, two 16-bit flip-flops, or one 32-bit flip-flop. On the positive 
transition of the clock (CLKAB or CLKBA) input, the B outputs of the flip-flop take on the logic levels set up at 
the A inputs. The device allows data transmission from the A bus to the B bus or from the B bus to the A bus 
depending upon the logic level at the output-enable inputs. 

A buffered output-enable (OEAS or OEBA) input can be used to place the 32 outputs in either a normal logic 
state (high or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output enable (OEAB or OEBA) does not affect the internal operations of the flip-flop. Old data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver (A to B). 
OE should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver (8 to A). 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN7 4ABT3237 4 is characterized for operation from -40°C to 85°C. 

~ 

L 

L 

L 

H 

FUNCTION TABLEt 
(each flip-flop) 

INPUTS 

CLKAB A 

t H 

t L 

L X 
X X 

OUTPUT 

B 

H 

L 

00 
Z 

t A-to-B data flow is shown. B-to-A data flow 
is similar but uses OEBA and CLKBA. 
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logic diagram (positive logic) 

1 LEAB -----I 

10EBA 

1A1-1AB ----e-< 

2LEAB 

20EBA 

2A1-2AB 

3LEAB 

30EBA 

3A1-3AB 

4LEAB 

40EBA 

4A1-4AB 

SN54ABT32374, SN7 4ABT3237 4 
32·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

1------ 1 LEBA 

0--- 10E1rn 

1---+---+---411----- 1 B1-1 B8 

V 

To 7 Other Channels 

2LEBA 

0--- 20E1rn 

2B1-2B8 

V 

To 7 Other Channels 

3LEBA 

3B1-3B8 

V 

To 7 Other Channels 

4LEBA 

0--- 40E1rn 

4B1-4B8 

~------~v~--------~ 

To 7 Other Channels 
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SN54ABT32374, SN7 4ABT3237 4 
32·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32374 .................................. 96 rnA 

SN7 4ABT3237 4 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Inpu1 and Ou1put negative-voltage ratings may be exceeded If the Inpu1 and outpu1 clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 

VIL 
VI 

IOH 

IOL 
At/Av 

TA 

4-34 

Supply voltage 

High-levellnpu1 voltage 
LOW-level input voltage 

Input voltage 

High-level output current 

LOW-level output current 

Input transition rise or fall rate 
Operating free·airtemperature 

I Outputs enabled 
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SN54ABT32374 SN74ABT32374 

MIN MAX MIN MAX 
4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

10 10 
-55 125 -40 85 

UNIT 

V 

V 
V 
V 

mA 

mA 

nsN 

°e 



SN54ABT32374, SN7 4ABT3237 4 
32·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32374 SN74ABT32374 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 rnA -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3mA 2.5 2.5 

Vee = 5 V, 10H =-3mA 3 3 
VOH V 

Vee = 4.5 V, 10H =-24 rnA 2 

Vee = 4.5 V, 10H =-32 rnA 2 

Vee = 4.5 V, 10l = 48 rnA 0.55 0.55 
VOL V 

Vee = 4.5 V, 10l = 64 rnA 0.55 

Control inputs ±1 
II 

A or B ports 
Vee = 5.5 V, VI = Vee or GND 

±100 
~A 

Vee = 4.5 V, VI = 0.8 V 100 
Ihold A or B ports 

Vee = 4.5 V, VI=2V -100 
ftA 

10ZH* Vee = 5.5 V, Vo = 2.7V 50 ftA 

IOZl* Vee = 5.5 V, Vo=0.5V -50 ~A 

IOFF Vee = 0, VlorVos4.5V ±100 ftA 

leEx Vee = 5.5 V, Vo = 5.5 V Outputs high 50 ftA 
lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 rnA 

Outputs high 2 

lee 
Vee = 5.5 V, 10 =0, 

Outputs low 5 rnA 
VI = Vee or GND 

Outputs disabled 0.5 

~Iee' 
Vec = 5.5 V, One input at 3.4 V, 

1 rnA 
Other inputs at Vee or GND 

Cj Control inputs VI = 2.5 V or 0.5 V pF 

Cjo A or B ports Vo = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters IOZH and 10Zl include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT32374, SN74ABT32374 
32·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rHO 
5000 

From Output ---tI--<.--"V\J"v-----' 

Under Teat 

CL= 50 pF 

(aee Note A) I 5000 

tpLWtpHL Open 

tPLZltPZL 7V 
tpHz/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

3V 

14--tw~ 

1 1 ,...--- 3V 

Input 3 X,-l'_5_V __ OV 

Timing Input 
------'1(1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

_____ --'. 1'--_____ _ 
OV 

I~ .~ ~ 
1 tau 1- th 1 

--_I 1 3V 

Data Input __ --,)(1.5 V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.5V \1.5V 

tpLH I~ ~ 
I 1 

1 I 

I~ ~ tpHL 

3V 

OV 

1 

outpu_t ____ ,.,11•5 V ~
--VOH 

1.5V . 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.5V 
I ~ ____ ov 

tpZL -.I 14- I 
I I tp~ ~ 

O 
I , ___ Ly::::I_ 3.5V 

utput . .. I I I 
wa~~f~~~~ I ~ 1.5V I ~L~O-=V VOL 

(see Note C) I tPHZ--.I!.-

tpZH --.! 14- I 
Output V 

Waveform 2 F ~--- OH VOH-O.3 V 
S1 at GND 1.5 V 

(see Note C) ___ ..J - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr '" 2.5 ns, tf'" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32500, SN74ABT32500 
3S·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Wldebus+ TOO Family 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• State-of-the-Art EPIC-lIB TOO BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
<0.8VatVcc=SV, TA = 25°C 

• UBT TOO (Universal Bus Transceiver) 
Combines D--Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA IOH' 
~-mAloL> 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Packaged In 100-Pin Plastic Shrink Quad 
Flat Pack (SQFP) With 14 x 14-mm Package 
Body Using O.S-mm Lead Pitch 

2A10 
2A9 

GND 
2A8 
2A7 
2A6 
2A5 

GND 
2A4 
2A3 
2A2 
2A1 
Vee 
1A1 
1A2 
1A3 
1A4 

GND 
1A5 
1A6 
1A7 
1A8 

GND 
1A9 

1A10 

SN74ABT32500 ••• PZ PACKAGE 
(TOP VIEW) 

100999897969594939291908988878685848382818079787776 

1 75 
2 74 
3 73 
4 72 
5 71 
6 70 
7 69 
8 ~ 

9 ~ 

10 66 
11 65 
12 64 
13 63 
14 62 
15 61 
16 60 
17 59 
18 58 
19 57 
20 56 
21 55 
22 54 
23 53 
24 52 
25 51 
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Widebus+, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

2810 
289 
GND 
288 
287 
286 
285 
GND 
284 
283 
282 
281 
Vee 
181 
182 
183 
184 
GND 
185 
186 
187 
188 
GND 
189 
1810 

PRODUCT PREVIEW Informllion _rna producta In thllonnlllv. or 
dellgn phiH 01 dtyllopmllll. CharlClerlltlc data Ind olllir 
IpIClllcltlOIII1r1 dllIgn geel .. TIXH Inatrumtntl rtHrY.IIII. rtght to 
chang' or dllContInu.1II1H produda without notlc •• TEXAS .. 

Copyright © 1992, Texas Instruments Incorporated 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

ABT32500-2 
4-37 

~ 
W 

> w 
a: 
0.. 
I­o 
::J 
C 
o 
a: 
0.. 



"tJ 
lJ 
o 
C 
c: 
(') 
-I 
"tJ 
lJ 
m 
~ 
m 
:e 

SN54ABT32500, SN74ABT32500 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description 

4-38 

These 36-bit universal bus transceivers combine D-type latches and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. . 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (C[KAB and CI:KBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the· outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CI:KBA. The output enables are 
complementary (OEAB is active high, and OEBA is active lOw). 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32500 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32500 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CDQrn A B 

L X X X Z 

H H X L L 

H H X H H 

H L l L L 

H L l H H 

H L H X Bo* 
H L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and ct:KBA. 

* Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that C[KAB 
was low before LEAB went low. 
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logic diagram (positive logic) 

SN54ABT32500, SN74ABT32500 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

181 

~--------------~vr----------------~ 

To 17 Other Channels 

~--------------~vr----------------~ 

To 17 Other Channels 

TEXAS ." 
INSfRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

281 

ABT3250G-2 
4-39 

3: w 
:> w 
a: 
0-
I­
U 
::J 
C o a: 
0-



." 
:c o c 
c: 
o 
----I 
." 
J] 
m 
< -m 
:e 

SN54ABT32500, SN74ABT32500 
36·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32500 .................................. 96 rnA 

SN74ABT32500 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT32500 SN74ABT32500 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL LOW-level output current 48 64 rnA 

llVtlV Input transition rise or fall rate I Outputs enabled 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating PinS (Input or I/O) must be held high or low . 
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SN54ABT32500, SN74ABT32500 
36·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32500 SN74ABT32500 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 4.5 V, 11=-18mA -1.2 

Vee = 4.5 V, 10H =-3 rnA 2.5 2.5 

VOH 
Vee = 5 V, 10H =-3 rnA 3 3 

Vee = 4.5 V, 10H =-24 rnA 2 

Vee = 4.5 V, 10H =-32 rnA 2 

VOL 
Vee = 4.5 V, 10L= 48 rnA 0.55 

Vee = 4.5 V, 10L= 64 rnA 

Control inputs 
II 

A or B ports 
Vee = 5.5 V, VI = Vee or GND 

Ihold Aor B ports 
Vee = 4.5 V, VI =O.8V 100 

Vee = 4.5 V, VI=2V 

IOZH* Vee = 5.5 V, Vo = 2.7V 

IOZL* Vee = 5.5 V, Vo=0.5V 

IOFF Vee = 0, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

lo§ Vee = 5.5 V, Vo = 2.5 V -50 -100 

Outputs high 

Icc 
Vee = 5.5 V, 10 = 0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

~Iee' 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 

Cio Aor B ports Vo = 2.5 V or 0.5 V 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters IOZH and IOZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 
MAX 
-1.2 V 

V 

0.55 
V 

0.55 

:1 

:100 
IlA 

IlA 

50 IlA 
-50 IlA 

:100 IlA 
50 IlA 

-180 rnA 

2 

60 rnA 

0.5 

1 rnA 

pF 

pF 
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SN54ABT32500, SN74ABT32500 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

5000 
From Output -~---4I""----"I\fIv-_--./ 

Under Teat 

CL= 50 pF 

(aee Note A) T 5000 

TEST S1 
tPL.HItPHL Open 
tpL,Z/tpzL 7V 
tpHz/tpzH GND 

LOAD CIRCUIT FOR OUTPUTS 

3V 

IIIII-- tw-.j 

1 1"'-'--3V 

Input 3 X,-'o_5_V __ 0 V 

TIming Input -------X1•5V VOLTAGE WAVEFORMS 
PULSE DURATION ------, I~------ OV 

1 1 I 
I~t .j4 th ~ 
1 .. u 1 

Data Input ---)('05 V ~ :: Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~"1-.5-V---~\ '05~--- :: 
tpLH I..~ 1 I 

I I I"~ tpHL 

I ~VOH 
Output !1.5V 1.5V 

-----', VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1.5V 

'------'.~ - - - - 0 V 

tpZL --.I II1II- I 
I I tp~ II1II-

\ 

___ L~I_ 3.5V 

1.5V I' 
'--_____ L- ~L~ 0.= V VOL 

tpHZ--.I !.-
tPZH ~ 14- I 

Output V 
Waveform 2 [' \:- - - OH 

S1 at GND 1.5 V 
VoH -O.3V 

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance, 

4-42 

S, All input pulses are supplied by generators having the following characteristics: PRR $ 10 MHz, Zo ;; 50 0, tr :s 2,5 ns, tf:S 2,5 ns, 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D, The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-AEVISED OCTOBER 1992 

• Members of the Texas Instruments 
W/debus+ TII Family 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• State-of-the-Art EPIC-liB Til BICMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
<0.8VatVcc =5V, TA = 25°C 

• UBT Til (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA IOH' 
64-mAloLl 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Packaged In 100-Pin Plastic Shrink Quad 
Flat Pack (SQFP) With 14 x 14-mm Package 
Body Using O.5-mm Lead Pitch 

SN74ABT32501 ••• PZ PACKAGE 
(TOP VIEW) 

~«;li "'",,,, ~~MCV~~~~ m~ g ~~~~~VO~N~ 
~~~~~~~~~ ~u~u~ommmmm~mmm NN NNNNC\lNC\lN ~NN 

1009998 9796 959493 9291 90898887868584838281 80797877 76 

2A10 1 75 2810 
2A9 2 74 289 

GND 3 73 GND 
2A8 4 72 288 
2A7 5 71 287 
2A6 6 70 286 
2A5 7 69 285 

GND 8 68 GND 
2A4 9 67 284 
2A3 10 66 283 
2A2 11 65 282 
2A1 12 64 281 
Vcc 13 63 Vcc 
1A1 14 62 181 
1A2 15 61 182 
1A3 16 60 183 
1A4 17 59 184 

GND 18 58 GND 
1A5 19 57 185 
1A6 20 56 186 
1A7 21 . 55 187 
1A8 22 54 188 

GND 23 53 GND 
1A9 24 52 189 

1A10 25 51 1810 

26272829303132333435363738394041424344454647484950 

~C\lMCV~~~~~«ummm~~~~VOMN~ 

~~~~~~~~~ ffi~~~~~mmmmm~mmm 
~~~ ~~~~~ ~~ ~~o~~~~~ ~~~ 

~~u u~~ . 
~ ~ 

Widebus+. EPIC-lIB. and UBT are trademarks of Texas Instruments Incorporated. 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description 

4-44 

These 36-bit universal bus transceivers combine D-type latches and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data flow for B to A is similar to that of A to B but uses 'DEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and 0E8A is active low). 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pull up resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32501 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32501 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L t L L 

H L t H H 
H L H X Bo* 

H L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 

* Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic diagram (positive logic) 

10EAB 

1CLKBA 

1LEBA 

1~ 

1CLKAB >--1-.>----1> CLK 

1LEAB >--1-+-.1----1 LE 

1A 1 ----r------ir-----i-t---I 0 

20EAB 

2CLKBA 

2LEBA 

2~ 

2CLKAB 

2LEAB 

2A1 

CLK<I----+-. 

LEt--.... 

o t----+--+--+-----' 

v 
To 17 Other Channels 

CLK 

LE 

0 

LEI---'" 

o t----+--+--+-----' 

~-------------~vr----------------~ 

To 17 Other Channels 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32501 .................................. 96 rnA 

SN74ABT32501 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT32501 SN74ABT32501 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL Low-level output current 48 64 rnA 

IlVllv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 De 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

TEXAS .. 
INsrRUMENTS ABT32501-3 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32501 SN74ABT32501 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 V 

Vee = 4.5 V, 10H =-3 mA 2.5 2.5 

Vee = 5 V, 10H =-3 mA 3 3 
V VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2 

Vee = 4.5 V, 10L = 48 mA 0.55 0.55 
V VOL 

Vee = 4.5 V, 10L = 64 mA 0.55 

Control inputs :1:1 
!!A II 

Aor B ports 
Vee = 5.5 V, VI = Vee or GND 

:1:100 

Vee = 4.5 V, VI = 0.8 V 100 
Ihold· Aor B ports 

Vee = 4.5 V, VI=2V 
!!A 

10ZH* Vee = 5.5 V, Vo =2.7V 50 !!A 
10ZL* Vee = 5.5 V, Vo=0.5V -50 !!A 
10FF Vee = 0, VlorVo:s 4.5 V :1:100 !!A 
leEX Vee = 5.5 V, Vo =5.5V Outputs high 50 !!A 
lo§ Vee = 5.5 V, Vo =2.5V -50 -100 -180 mA 

Outputs high 6 

Icc 
Vee = 5.5 V, 10 = 0, 

Outputs low 90 mA 
VI = Vee or GND 

Outputs disabled 6 

~Iee' 
Vee = 5.5 V, One input at 3.4 V, 

1 mA 
Other inputs at Vee or GND 

CI Control inputs VI = 2.5 V or 0.5 V 3.5 pF 

Cio Aor B ports Vo = 2.5 V or 0.5 V 11.5 pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters 10ZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

LE high or low 
tw Pulse duration 

CLK high or low 

A or B before CLK t 
tsu Setup time 

A or B before LE~ 

A or B after CLKt 
th Hold time 

A or B after LE~ 

1ExAs ." 
INSI'RUMENTS 
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SN54ABT32501 

MIN MAX 

SN74ABT32501 

MIN 

a 
3.3 

3.3 

3.5 

1.6 

a 
1.6 

UNIT 
MAX 

150 MHz 

ns 

ns 

ns 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO SN54ABT32501 SN74ABT32501 
PARAMETER 

(INPU1) (OUTPU1) 
UNIT 

MIN TYP MAX MIN TYP MAX 

fmax 150 MHz 

tpLH 1.3 2.9 4.8 
AorB BorA ns 

tpHL 1.4 2.7 5.3 

tpLH 1.6 3.4 5.1 
LEABorLEBA BorA ns 

tpHL 1.9 3.6 5.2 

tpLH 1.5 3.2 4.9 
CLKABorCLKBA BorA ns 

tpHL 1.7 3.3 4.9 

tpZH 
OEABorOEBA 

1.2 3.2 5.6 
BorA ns 

tpZl 1.5 - 3.6 6 

tpHZ 
OEABorOEBA 

1.8 3.6 5.9 
BorA ns 

tPL2 1.7 3.5 5.6 

TEXAS .. 
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SN54ABT32501, SN74ABT32501 
36·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output --a--e--JV\I\r-----/ 

Under Test 

CL= SO pF 

(seo Note A) T SOOO 

LOAD CIRCUIT FOR OUTPUTS 

3V 

TIming Input 
------'!(1.SV 
_____ --J. 1'-______ OV 

Data Input 

14 .~ ~ 
1 tau I th 1 

--...,.1 1 3V 

__ --J~1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 

3V 

\~~--- ov 
1 I 

14 ~ tpHL 
tpLH 14 ~ 

I 1 

1 

Outpu_t ____ .J11.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

TEST S1 
tPLHitPHL Open 
tpLZ1'tpZL 7V 
tpHz/tpZH GND 

14-- tw-.j 

I 1 __ -- 3V 

'"PO' 3 X,-,_·5_V __ 0 V 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V 

I ~ ____ ov 
tPZL -.I 14- I 

I I tp~ ~ I V ___ L:~ 3.5V 

: "\ 1.5V :.} ~L":'O-=V VOL 

I tpHz-.I ~ 
tpZH~ ~ I 

Output V 
Waveform 2 t \:--- OH VOH -0.3V 

S1 at GND 1.5 V 
(see Note C) ___ ...I. - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

O. All Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s: 2.5 ns, tf:S: 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. Tho outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
W/debus+ ™ Family 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at V cc = S V, TA = 2Soc 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =O) 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Packaged In 100-Pin Plastic Shrink Quad 
Flat Pack (SQFP) With 14 x 14-mm Package 
Body Using O.S-mm Lead Pitch 

1A9 
1A10 
GND 
1A11 
1A12 
1A13 
1A14 
GND 
1A15 
1A16 
1A17 
1A18 
Vee 
2A1 
2A2 
2A3 
2A4 

GND 
2A5 
2A6 
2A7 
2A8 

GND 
2A9 

2A10 

SN74ABT32543 ••• PZ PACKAGE 
(TOP VIEW) 

100999897969594939291 90898887868584838281 80797877 76 

75 
2 74 
3 73 
4 72 
5 71 
6 70 
7 69 
8 68 
9 67 
10 66 
11 65 
12 64 
13 63 
14 62 
15 61 
16 60 
17 59 
18 58 
19 57 
20 56 
21 55 
22 54 
23 53 
24 52 
25 51 

26272829303132333435363738394041424344454647484950 

Widebus+ and EPIC-liB are trademarks of Texas Instruments Incorporated. 

189 
1810 
GND 
1811 
1812 
1813 
1814 
GND 
1815 
1816 
1817 
1818 
Vee 
281 
282 
283 
284 
GND 
285 
286 
287 
288 
GND 
289 
2810 

PRODUCT PREVIEW Infonndon conceme productlJn "" fonnatlve or 
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SN54ABT32543, SN74ABT32543 
36·BIT REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description 

4-52 

The 'ABT32543 is a 36-bit registered transceiver that contains two sets of D-type latches for temporary storage 
of data flowing in either direction. The device can be used as two 18-bit transceivers or one 36-bit transceiver. 
Separate latch-enable (CEAS or [E8A) and output-enable (OEAB or OEB'A) inputs are provided for each 
register to permit independent control in either direction of data flow. 

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If'CEAB is 
low and I:EAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of I:EAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the 'CEBA, EEBA, 
and OEBA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32543 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32543 is characterized for operation from -40°C to 85°C. 

CEJrn 

H 

X 
L 

L 

L 

FUNCTION TABLEt 
(each 18-blt section) 

INPUTS 

~ OEAB" A 

X X X 
X H X 
H L X 
L L L 

L L H 

OUTPUT 
8 

Z 
Z 

Bo* 
L 

H 

t A-to-8 data flow is shown; 8-to-A flow control is the same 
except that it uses crsA, rrBA, and trEBA. 

* Output level before the indicated steady-state input 
conditions were established. 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic diagram (positive logic) 

1~ 90 

1~ 
91 

1~ 
89 

10EAS 
86 

1CEJrn 
85 

1~ 
87 

92 C1 
1A1 

84 181 10 

C1 

3: 10 
W 
:> 
W 

v a: 
To 17 Other Channels c.. 

2~ 36 I-
U 

2~ 
35 ::J 
37 

C 
2~ 0 
20EAS 

40 a: 
c.. 

2CEJrn 
41 

2~ 
39 

14 C1 
2A1 

62 281 10 

C1 

10 

v 
To 17 Other Channels 
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SN54ABT32543, SN74ABT32543 
3S-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted}t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32543.................................. 96 rnA 

SN74ABT32543 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 
VIL 
VI 

IOH 

IOL 
llt/t:"v 

TA 

4-54 

Supply voltage 
High-level input voltage 
Low-level input voltage 

Input voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 
I Outputs enabled 
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SN54ABT32543 SN74ABT32543 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 
V 

V 

mA 

mA 

nsN 

°e 



SN54ABT32543, SN74ABT32543 
3S-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32543 SN74ABT32543 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 rnA -1.2 -1.2 V 

Vee = 4.5 V, IOH =-3 rnA 2.5 2.5 

Vee=5V, IOH =-3mA 3 3 
VOH V 

Vee =4.5V, IOH =-24mA 2 

Vee = 4.5 V, IOH =-32mA 2 

Vee = 4.5 V, IOl= 48 rnA 0.55 0.55 
V VOL 

Vee = 4.5 V, IOl= 64 rnA 0.55 

Control inputs ±1 
II 

Aor B ports 
Vee = 5.5 V, VI = Vee or GND 

±100 
~ 

Vee = 4.5 V, VI =0.8V 100 
Ihold Aor B ports 

Vee=4.5V, VI=2V -100 
~ 

10ZH* Vee = 5.5 V, Va = 2.7V 50 ~ 

10Zl* Vee = 5.5 V, Va =0.5V -50 ~ 

10FF Vee =0, VI or Va s 4.5 V ±100 ~ 

leEX Vee = 5.5 V, Va =5.5V Outputs high 50 ~ 
lo§ Vee = 5.5 V, Va =2.5V -50 -100 -180 rnA 

Outputs high 2 

Icc 
Vce =5.5 V, 10 =0, 

Outputs low 5 rnA 
VI = Vee or GND 

Outputs disabled 0.5 

~Iee' 
Vee = 5.5 V, One input at 3.4 V, 

1 rnA 
Other inputs at Vee or GND 

CI Control inputs VI = 2.5 V or 0.5 V pF 

Clo Aor B ports Va = 2.5 V or 0.5 V pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters 10ZH and 10Zl include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT32543, SN74ABT32543 
36·BIT REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

soon 
From Output ---e---< __ -JV\.f\r--_...../ 

Under Test 

CL= 50 pF 

(see Note A) I SOOO 

TEST S1 
tpLH/tpHL Open 

tPL.ZItPZL I 7V 
tpHz/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw-.j 
I 1 __ -

3V 

3V 
TIming Input -------;(1.s V 

_____ -'.1'--______ OV 

Inp~ 3 X\,.'_·s_v __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I.. .~ ~ 
1 tau I th 1 

__ ...,1 1 3V 

Data Input __ -J~1.SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~1.sV 
3V 

\~S~--- ov 

tpLH I.. ~ 
1 1 

1 

Outpu_t ____ ,..,11.S V 

1 1 

I.. ~ tpHL 

~
-VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 
I ~ ____ ov 

tPZL -.I 14- I 
I I tp~ 14-
I \ ___ L~I_ 3.SV 

Output I I I 
wa~~f~~~ ~ 1

1
•
s 

V I ~L~ 0.= V VOL 

(see Note C) I tPHZ-.I!.-

tpZH ~ 14- I 
Output V 

w:;~:~~~ l'.5V ~H-il."3V OH 

(see Note C) ___ -' - - - - -- .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tl:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992--REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus + TOO Family 

• Typical VOLP (Output Ground Bounce) 
<0.8VatVcc=5V, TA = 25°C 

• State-of-the-Art EPIC-lIB TOO BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Packaged In 100-Pin Plastic Shrink Quad 
Flat Pack (SQFP) With 14 x 14-mm Package 
Body Using 0.5-mm Lead Pitch 

SN74ABT32952 ••• PZ PACKAGE 
(TOP VIEW) 

«!<I ~dr ~co co ;2 
W~VCM ~~W W 0 ~~~MCV~W 
~~~a~~~~~ ~~~~ ~~~~a~~~ 

1A7 75 187 
1A8 74 188 

GND 73 GND 
2A1 72 281 
2A2 5 71 282 
2A3 6 70 283 
2A4 7 69 284 

GND 8 68 GND 
2A5 9 67 285 
2A6 10 66 286 
2A7 11 65 287 
2A8 12 64 288 
Vee 13 63 Vee 
3A1 14 62 381 
3A2 15 61 382 
3A3 16 60 383 
3A4 17 59 384 

GND 18 58 GND 
3A5 19 57 385 
3A6 20 56 386 
3A7 21 55 387 
3A8 22 54 388 

GND 23 53 GND 
4A1 24 52 481 
4A2 25 51 4B2 

26272829303132333435363738394041424344454647484950 

"' ... .,°"' ... "'«1< «0 m~lr"' ... "'o., ... '" «««z«««coco co ~>o « gcoCOCOZClCOCO vvv(!Jvvv:iW W z vvv(!Jvvv 
00 0 W ~M vO ~v M :i ~ ~ 

0 0 V M·M V 

Widebus+ and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information conceme proclucllin thelormlllv. or 

TEXAS .. 
Copyright © 1992, Texas Instruments Incorporated en phaH 01 development. CharlCttrlatlc dall .nd other 

clllOIIIIrI dellgn Il0l11. T'XIIlnatrumtnll rtltl'V •• the rtghllo 
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SN54ABT32952, SN74ABT32952 
32·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description 

4-58 

The 'ABT32952 is a 32-bit (quad 8-bit) transceiver with edge-triggered Ootype flip-flops and 3-state outputs 
designed specifically for driving highly capacitive or relatively low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. The 'ABT32952 can 
be used as four 8-bit flip-flops, two 16-bit flip-flops, or one 32-bit flip-flop. Provided that the clock-enable 
(CLKENAB or CLKEN BA) input is low on the positive transition of the clock (CLKAB or CLKBA) input, the output 
(B or A) of the flip-flop takes on the logic level set up at the input (A or B). The 'ABT32952 allows data 
transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic levels at the 
output-enable inputs. 

A buffered output-enable (OEAS or OEBA) input can be used to place the 32 outputs in either a normal logic 
state (high or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive . 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output enable (OEAS or OEBA) does not affect the internal operations of the flip-flop. Old data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver (A to B). 
OE should be tied to GNO through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver (B to A). 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN54ABT32952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32952 is characterized for operation from -40°C to 85°C. 

C[KEfi1~B 

L 
L 
H 

X 
X 

FUNCTION TABLEt 
(each flip-flop) 

INPUTS 

0EJrn CLKAB A 

L t H 

L t L 
L X X 

L L X 

H X X 

OUTPUT 

B 

H 

L 

00 
0 0 
Z 

t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, OEBA, and CLKBA. 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic diagram (positive logic) 

1CLKAB 

1CLKENAS -.:..:--~~ 

10EBA 

1A1 ......;94~I---e--< 
I 
I 
I 
I L ______ _ 

2CLKENAS ---'-'-----< 

20EBA 

1CLKBA 

[J---~ 1CLKENSA 

~ ___ +--*_~~8~2 1B1 

n ____ 8=9_ 2CLKENSA 

2A1 4 72 2B1 

I 
I 
I 

I I L __________________________ ~ 

3CLKAB 3CLKBA 

3CLKENAS 3CLKENSA 

30EBA 30EAB 

3A1 _1.;...;;4-+-_.._< 

I 
I 
I 
I L ______ _ 

4CLKENAS --'-''-----IU 

40EBA 

4A1 _2;;;;...4"""---1-_...._-< 

t-t ___ +--*_-t-...:;6=-2 3B1 

0--___ 3.:....;,5_ 4CLKENSA 

40EAB 

1--___ +--*_~~5~2 4B1 

I 
I 
I 

I I L __________________________ ~ 
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SN54ABT32952, SN74ABT32952 
32·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32952 .................................. 96 rnA 

SN74ABT32952 .:............................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -40°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 

VIL 
VI 

IOH 

IOL 
!:.W.v 

TA 

4-60 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

I Outputs enabled 
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SN54ABT32952 SN74ABT32952 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 
V 

V 

rnA 
rnA 

nsN 
·e 



SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32952 SN74ABT32952 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

V'K Vee = 4.5 V. 1,=-18mA -1.2 -1.2 V 

Vee =4.5V. 10H =-3 rnA 2.5 2.5 

VOH 
Vee = 5V. 10H =-3mA 3 3 

V 
Vee = 4.5 V. 10H =-24mA 2 

Vee = 4.5 V. 10H =-32mA 2 

VOL 
Vee = 4.5 V. 10L= 48 rnA 0.55 0.55 

V 
Vee = 4.5 V. 10L= 64 rnA 0.55 

Control inputs 
VI = Vee or GND 

±1 
II 

Aor B ports 
Vee = 5.5 V. 

±100 
!1A 

Vee = 4.5 V. V, =0.8V 100 
Ihold Aor B ports 

Vee =4.5V. V,=2V -100 
!1A 

10ZH* Vee = 5.5 V. Vo =2.7V 50 !1A 
10ZL* Vee = 5.5V. Vo=0.5V -50 !1A 
10FF Vee = O. VI orVo s 4.5 V :t100 !1A 
leEX Vee = 5.5 V. Vo = 5.5V Outputs high 50 !1A 
lo§ Vee = 5.5V. Vo =2.5V -50 -100 -180 rnA 

Outputs high 2 

Icc 
Vee = 5.5V. 10 = O. 

Outputs low 5 rnA 
VI = Vee or GND 

Outputs disabled 0.5 

Alec' 
CLKpins Vee = 5.5 V. One input at 3.4 V. 1.5 

rnA 
Others Other inputs at Vee or GND 0.5 

CI Control inputs V, = 2.5 V or 0.5 V pF 

Clo A or B ports Vo = 2.5 VorO.5 V pF 

t All typical values are at Vee = 5 V. TA = 25°C. 
* The parameters 10ZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time. and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 4-61 

3: 
w 
5> 
w 
a: 
c. 
I­
U 
::J 
C 
o a: 
c. 



\J 
lJ o 
C 
c: 
o 
-f 
\J 
lJ 
m 
~ m :e 

SN54ABT32952, SN74ABT32952 
32·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output --e----<.--JlJ'v"v-----/ 

Under Test 

CL= 50 pF 

(see Note A) I SOOO 

TEST S1 
tpLWtpHL Open 
tpL,Z/tpZL 7V 

tPHzltpZH GND 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 

I 1_----- 3V 

3V 
Timing Input -------X1.S V 

_____ ....J.I'-______ OV 

Inp~ 3 X",,:_·s_v __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION '.. .~ ~ , tau 1- th , 

___ I ,3V 

Data Input __ ....J~1.SV ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 
3V 

\~S~--- ov 

tpLH ~ ~ 
, 1 

'4 ~ tpHL 

~
VOH 

1.SV 
VOL 

, 

Outpu_t ____ ...J11.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1.SV 
__ ----J~ - - - - ov 

tpZL --.I l1li- I 
I I tp~ 14-

\ 
___ Ly:::I_ 3.SV 

1.SV I I 
'__ __ -'-.-I!_ ~L~ 0-= V VOL 

tpHZ--.l !.-
tpZH --.! 14- I 

Output V 
Waveform 2 1 \Vo v;= D.3 V OH 

S1 at GND 1.S V '--
(see Note C) ___ -' - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, t,:s; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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5-2 

ABT MEMORY DRIVERS 

• 

• 

• 
• 

Features 

Output ports have 25-0 series resistors 
included on chip 

Octal, Widebus™, and Widebus+™ functional 
equivalents with complete pinout and package 
compatibility 

8-,9-, 10-, 11-, and 12-bit options 

16-, 18-, 20-, 32-, and 36-bit options 

e Typical VOLV (voltage output low-level valley) 
< 0.5 Vat Vee = 5 V, TA = 25°C 

o Symmetrical, balanced output-drive capability 
of 12 mA 

• 

• 

• 

o 

o 

Widebus and Widebus+ are trademarks of Texas Instruments Incorporated. 

Benefits 

Reduce component count and save valuable 
board space 

Drop-in replaceable series resistor options 
with characteristic ABT advanced system 
performance and minimal system power 

Reliably drive address lines of 64K, 256K, 1 M, 
4M, and 16M MOS dynamic random access 
memories (DRAMs) 

Highly integrated, undershoot-dampened line 
drivers for advanced lump load transmission 
conditions 

Reduced output undershoot experienced at 
the receiver input for increased system 
reliability 

Equivalent output high and low current levels 
optimally drive highly capacitive inputs 



The following table lists ABT memory driver devices currently being evaluated for market introduction. 
Customers interested in learning more about TI's plans for these devices should contact the General Purpose 
Logic Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'ABT2540 20 Octal Memory Driver 

'ABT2541 20 Octal Memory Driver 

'ABT2620 20 Octal Memory Driver 

'ABT2623 20 Octal Memory Driver 

'ABT2640 20 Octal Memory Driver 

'ABT2827 24 10-Bit Inverting Memory Driver 

'ABT2828 24 1 O-Bit Noninverting Memory Driver 

'ABT2863 24 9-Bit Memory Driver 

'ABT5410 24 12-Bit Memory Driver 

'ABT5411 24 12-Bit Memory Driver 

'ABT5412 24 12-Bit Memory Driver 

'ABT5413 24 12-Bit Memory Driver 

'ABT162241 48 Noninverting 16-Bit Buffer/Driver With Series Output Resistors 

'ABT162540 48 Inverting 16-Bit Buffer/Driver With Series Output Resistors 

'ABT162541 48 Noninverting 16-Bit Buffer/Driver With Series Output Resistors 

'ABT162825 56 Noninverting 18-Bit Buffer/Driver With Series Output Resistors 

'ABT162826 56 Inverting 18-Bit Buffer/Driver With Series Output Resistors 

'ABT162827 56 Noninverting 20-Bit Buffer/Driver With Series Output Resistors 

'ABT162828 56 Inverting 20-Bit Buffer/Driver With Series Output Resistors 

'ABT162861 56 Noninverting 20-Bit Transceiver With Series Output Resistors 

'ABT162862 56 Inverting 20-Bit Transceiver With Series Output Resistors 

'ABT162863 56 Noninverting 18-Bit Transceiver With Series Output Resistors 

'ABT162864 56 Inverting 18-Bit Transceiver With Series Output Resistors 

'ABT322245 100 36-Bit Bus Transceiver With Series Output Resistors 

'ABT322316 80 16-Bit Tri-Port Universal Bus Exchanger With Series Output Resistors 

'ABT322318 80 18-Bit Tri-Port Universal Bus Exchanger With Series Output Resistors 

'ABT322319 80 18-Bit Tri-Port Universal Bus Exchanger With Clock Enable and Series Output Resistors 

'ABT322373 100 32-Bit Transceiver With D-Type Latches and Series Output Resistors 

'ABT322374 100 32-Bit Registered Transceiver With Series Output Resistors 

'ABT322500 100 36-Bit Universal Bus Transceiver With Series Output Resistors 

'ABT322501 100 36-Bit Universal Bus Transceiver With Series Output Resistors 

'ABT322543 100 36-Bit Registered Bus Transceiver With Series Output Resistors 

'ABT322600 100 36-Bit Universal Bus Transceiver With Series Output Resistors 

'ABT322601 100 36-Bit Universal Bus Transceiver With Series Output Resistors 

'ABT322700 120 36-Bit Universal Bus Transceiver With Series Output Resistors 

'ABT322701 120 36-Bit Universal Bus Transceiver With Series Output Resistors 

'ABT322900 120 36-Bit Transceiver With Parity Generate/Check and Series Output Resistors 

'ABT322901 120 36-Bit Registered Bus Transceiver With Parity Generate/Check and Series Output Resistors 

'ABT322952 120 32-Bit Registered Transceiver With Clock Enable and Series Output Resistors 

5-3 





• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ O.65-mm Lead Pitch 

• State-of-the-Art EPIC-IIB·M BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vcc = 5 V, TA = 25°C 

• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters, Taken together with the 'ABT2241 
and 'ABT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 

The 'ABT2240 is organized as two 4-bit line 
drivers with separate output-enable (DE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
03697, JANUARY 1991-REVISEO OCTOBER 1992 

SN54ABT2240 ••• J PACKAGE 
SN74ABT2240 ••• DB. ow. OR N PACKAGE 

(TOP VIEW) 

101: 
1A1 
2Y4 
1A2 
2Y3 
1A3 
2Y2 
1A4 
2Y1 

GND 

1 U 20 

2 19 
3 18 
4 17 
5 16 
6 15 
7 14 
8 13 
9 12 
10 110 

Vcc 
201: 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 
1Y4 
2A1 

SN54ABT2240 ••• FK PACKAGE 
(TOP VIEW) 

1A2 
2Y3 
1A3 
2Y2 
1A4 

~ T"IW c..>I W 
~ $ ~~ ~ 

~ 

04
3 2 1 20 19 

18 

05 17 

~6 16 

07 15 

08 14 
9 10 11 12 13 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

The outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2240 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2240 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH 3·STATE OUTPUTS 
D3697, JANUARY 1991-REVISED OCTOBER 1992 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

O£ A Y 
L H L 

L L H 

H X Z 

logic symbolt logic diagram (positive logic) 

10£ 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

'" EN 
~' 

1 

'" EN 
~' 

1 

"ill'-... 18 

16 

14 

12 

"il 
9 

...... 7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

10£ 

1A1 

1A2 

1A3 

1A4 

20£ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

2A1 

schematic of Y outputs 
2A2 

Vee ------, 2A3 

2A4 

Output 

GND ---------I 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
03697. JANUARY 1991-REVISEO OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)f 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2240 ................................... 96 rnA 

SN74ABT2240 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power diSSipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under Nabsolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vcc Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 
!J.t/!J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air tern perature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Infonnlllon concerna producta In the formatlv. or 
dellgn pha.. of developmenL ChlflCterlltlC dill Ind other 
lpeclflcatlonl If. dllign gOII .. Texealnltrumenll rllervll the right to 
chang. or dlacontlnulth ... producta wfthout notice. TEXAS .. 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT2240 

MIN MAX 

4.5 §l? 
2 .!§ 

·,.tJ;O.B 

OA'" Vce 

.CJ" -24 

i$' 12 

.~ 5 
'"4-55 125 

SN74ABT2240 

MIN MAX 

4.5 5.5 

2 

O.B 

0 Vee 
-32 

12 

5 

-40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 
·e 

ABT2240-3 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND L1NE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
03697, JANUARY 1991-REVISEO OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee =4.5V, 11=-18mA 

Vec =4.5 V, 10H =-3 rnA 2.5 

Vee=5V, 10H =-3mA 3 
VOH 

Vee =4.5V, 10H =-24mA 2 

Vee =4.5 V, 10H =-32mA 2* 

VOL Vee =4.5 V, IOL=12mA 

II Vee =5.5V, VI = Vee or GND 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo = 0.5 V 

IOFF Vee = OV, VI orVo:s 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Outputs high 1 

Icc 
Vce = 5.5 V, 10 =0, 

Outputs low 24 
VI = Vee or GND 

Outputs disabled 0.5 

Vce = 5.5 V, Data Outputs enabled 

~Icc# 
One input at 3.4 inputs Outputs disabled 
V, Other inputs at 
Vee orGND Control inputs 

CI VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8.5 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT2240 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.8 0.8 

:1:1 :1:1 

50 i 50 
h 

-50 ,~;!50 
:1:100 hi}:' 

50 ,.;..." 50 

-180 ~ .. 6(r -180 

250 ~¢t 250 

30 /1." 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

'\I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2240 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 

:1:1 

50 

-50 

:1:100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than V cc or GND. 

UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
I-lA 

I-lA 

rnA 

!lA 
mA 

I-lA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH m: 
tPZL 

tpHZ m: 
tpLZ 

PRODUCT PREVIEW Inlonnltlon concerna producllin thelormltlve or 
dealgn phase 01 development Chlrlcterlatlc data Ind other 

:C:~~:~~dl:C~~I~~~t:e~~~:: ::'~~:::'''rv .. the right to 

5-8 

TO 
Vee =5V, 

(OUTPUT) TA = 25°C 

MIN TYP 

Y 
1 3 

3 4.8 

1.5 
Y 

3.7 

4.2 6.5 

Y 
1.9 3.8 

2.5 4.7 

TEXAS • 
INsrRUMENTS 

MAX 

4 

5.8 

4.7 

7.6 

5 

5.8 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54ABT2240 SN74ABT2240 
UNIT 

MIN MAX MIN MAX 

1 A 5 1 4.9 

~~ ~~06.1 
ns 

3 6 

1~$J .,:;F 6.1 1.5 5.8 
ns 

A4~~j:Y 8.6 4.2 8.4 

n~: 5.7 1.9 5.6 
ns 

2.5 6.9 2.5 6.4 

ABT2240-3 



SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
03697, JANUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 5000 
From Output --'---4~--"I.JIA-_--/ 

Und.rTut 

CL-50pF 

( ... Not.A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
(HI Not. 8) ---'I 1.S V \1.SV 

~ ~ ~ I I 

~ ~ tpHL 

o Op.n 

3V 

OV 

I 

output _ ____ 11.5 V 
~VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

Output 
Control 

(Iow-level 
.nabllng) 

TEST S1 
tputftpHL Open 
tpa..zltpZL 7V 
tptaltpZH Open 

,---- 3V 

1,SV 

I'---_-J~ ____ OV 

""'---i i"~ ~ 
Output : xr---~I:~- 3.SV 

Waveform 1 I "\ 1.S V I I VOL + 0.3 V 
S1 at 7 V I . - - - VOL 

(.ee Note C) tp~ j.-
tnt. -.! /4- I Output V 

(!1:~ ___ .l-l_' ~~ _ .:0;:U~:: 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 C, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 Is for an output with Internal conditions such that the output Is low except when disabled by the output control. 

Waveform 2 Is for an output with Internal conditions such that the output Is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

I 1ExAs'" NSlRUMENfS 
POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 
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• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation . 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat VCC = 5 V, TA = 25°C 

• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT2240 
and 'ABT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary DE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 

SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3·STATE OUTPUTS 
JANUARY 1991-REVISED OCTOBER 1992 

SN54ABT2241 ••• J PACKAGE 
SN74ABT2241 ••• DB, ow, OR N PACKAGE 

(TOP VIEW} 

10E 
1A1 
2Y4 
1A2 
2Y3 
1A3 
2Y2 
1A4 
2Y1 

GND 

1 U 20n 

2 19 

3 18 

4 17 

5 16 

6 15 

7 14 

8 13 

9 12 

10 11 

Vcc 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 
1Y4 
2A1 

SN54ABT2241 ••• FK PACKAGE 
(TOP VIEW} 

3 2 1 20 19 
1A2 4 18 1Y1 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

,....Cl,....~~ 

~ffi~~C\I 

The outputs, which are designed to source or sink up to 12 rnA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value ofthe resistor is determined by the current-sinking capability ofthe driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74ABT2241 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2241 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2241 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnlllon COIICtmI producta In the lormllivi or =:1 phaH 01 dlVllopmIIII. ChlrllCttrllllc cilia Ind other 
CIIIont III dlllgn Il0l11. Tlualnllrumlnla IIIIIVIlIhI right to 

ngl or dlicontll1Ullh ... producta without nOllCI. TEXAS • 
INSfRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH a-STATE OUTPUTS 
JANUARY 1991-REVISEO OCTOBER 1992 

FUNCTION TABLES 

INPUTS OUTPUT 

10£ 1A 1Y 

L H H 

L L L 

H X Z 

INPUTS OUTPUT 

20E 2A 2Y 

H H H 

H L L 

L X Z 

logic symbolt logic diagram (positive logic) 

10£ 
1 

r-.... EN L;. 
2 

1A1 
4 

1A2 
6 

1A3 
8 

1A4 

19 
20E 

11 

~N 
2A1 

13 
2A2 

15 
2A3 

17 
2A4 

1 \l 
18 

16 

14 

12 

1 \l 
9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

10£ 

1A1 

1A2 

1A3 

1A4 

20E 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

2A1 

Pin numbers shown are for OW, J, and N packages. 
2A2 

2A3 

2A4 

TEXAS • 
INSIRUMENIS 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
JANUARY 1991-REVISED OCTOBER 1992 

schematic of V outputs 

Vee 

Output 

GND 3: 
w 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t :> 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V W 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V a:: 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V c.. 
Current into any output in the low state, 10: SN54ABT2241 ................................... 96 rnA 

SN74ABT2241 .................................. 128 rnA .... 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA (J 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA ::l 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W C 

OW package ............................. 0.85 W 0 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W a:: 

Storage temperature range ....................................................... -65°C to 150°C c.. 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 

functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT2241 SN74ABT2241 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL Low-level output current 12 12 rnA 

At/llv Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 
NOTE 2: Unused or floating Inputs must be held high or low. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAllAS. TEXAS 75265 5-13 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
JANUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vee = 4.5 V, 10H =-3 rnA 2.5 

VOH 
Vee = 5V, 10H =-3 rnA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 rnA 2* 

VOL Vee = 4.5 V, 10l = 12 rnA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo = 0.5 V 

10FF Vee = OV, VI orVo ~ 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

lo~ Vee = 5.5 V, Va = 2.5 V -50 -100 

Outputs high 1 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 24 
VI = Vee or GND 

Outputs disabled 0.5 

Vee = 5.5 V, Data Outputs enabled 

~Iee# 
One input at 3.4 inputs Outputs disabled 
V, Other inputs at 
Vee orGND Control inputs 

Cj VI = 2.5 V or 0.5 V 3 

Co Va = 2.5 V or 0.5 V 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and IOZl include the input leakage current. 

SN54ABT2241 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.8 0.8 

:1:1 :1:1 

50 50 

-50 -50 

:1:100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2241 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 

:1:1 

50 

-50 

:1:100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

TEXAS .. 
INSTRUMENTS 
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IlA 
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IlA 

IlA 

I!A 
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(.tA 

rnA 

(.tA 

rnA 

pF 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
JANUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

5000 
From Output - __ ---4II----".I\I\..------J 

Under Test 

S1 

o 7V 

o Open 
TEST S1 

tpLWtPHL Open 
tpu/tPZL 7V 
tptaftpZH Open 

CL= 50 pF 

(see Note A) T SOOO 

3V 

1.SV 
LOAD CIRCUIT FOR OUTPUTS . 

Output 
Control 

(Iow-level 
enabling) 

I ~ ____ OV 

tnL.-.I 14- I 

\1.SV 
OV 

I I tp~ 14-
I \ ___ L~I_ 3.SV 

Output I I 
wa~~f:~~ 1

1
•
SV

: ~L~O-=VVOL Input L 
(see Note B) ~ 1.SV 

- 3V 

tpUt ~ ~ 
I I 

I I (see Note C) I tpri!.-

I 

output ____ --J11.S V 

~ ~ tpHL 

~
---VOH 

1.SV 
VOL 

Output tpZH --.! 14- I 

(!~:~:~~ ___ ..... t ~~ _ ~OH-:O:. ~:: 
VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
INSIRUMENTS 
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• Space-Saving Package Option: 
Shrink Small-Outline Package (DB) 
Features EIAJ O.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB T .. BICMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
< 1 V at V cc = 5 V, TA = 25°C 

• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT2240 
and 'ABT2241, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 

The outputs, which are designed to source or sink 
up to 12 rnA, include 25-0 series resistors to 
reduce overshoot and undershoot. 

SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS106A-D3710, JANUARY 1991-REVISED OCTOBER 1992 

SN54ABT2244 ••• J PACKAGE 
SN74ABT2244 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

Vcc 
1A1 20E 
2Y4 1Y1 

2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54ABT2244 ••• FK PACKAGE 
(TOP VIEW) 

'<t ""IW 0IW 
~ $~:V ~ 

3 2 1 2019 
1A2 4 18 1Y1 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

""'C""v~ >z~> C\lC!) ,... 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2244 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 
L H H 

L L L 

H X Z 

EPIc-nB is a trademark of Texas Instruments Incorporated. 

TEXAS ", 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS106A-03710, JANUARY 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

10£ 

1A1 

1A2 

1A3 

1A4 

20£ 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN , l;' 
1 

,..... EN 

l;' 
1 

10£ 

1Y1 1A1 'V 
18 

16 
1Y2 

14 
1Y3 1A2 12 
1Y4 

1A3 

1A4 

2Y1 'V 
9 

7 
2Y2 

5 
2Y3 20£ 

3 
2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12, 

2A1 

2A2 

schematic of Y outputs 

vee -------, 2A3 

2A4 

Output 

GND ------' 
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11 

13 

15 

17 
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16 
1Y2 
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1Y3 

12 
1Y4 
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2Y2 
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2Y3 

3 
2Y4 



SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS106A-D3710, JANUARY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ....................................... , ........ ,......... -0,5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ............... , .................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2244 ................................... 96 rnA 

SN74ABT2244 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................... 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

V,H High-level input voltage 

V,L LOW-level input voltage 

V, Input voltage 

IOH High-level output current 

IOL LOW-level output current 

!J..V!J..v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW InformaUon concellll produc:llin the formallve or 
d .. lgn phllt 01 development. Charlclerl.Uc dill Ind other 
.peclflcaUon. are d •• lgn gOII .. T.XIS In.trum.nts nltrve. the right to 
chang. or dl.contlnu.th ... products without noUc •• 

TEXAS '" INSfRUMENTS 
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SN54ABT2244 SN74ABT2244 

MIN MAX MIN MAX 

4.5 /Sis 4.5 5.5 

2 §< 2 

,t;}! 0.8 0.8 

01.."" Vee a Vee 

.. ::T -24 -32 

(;1 12 12 

4:<' 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 
·C 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS106A-D3710,JANUARY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vce = 4.5 V, II =-18 mA 

Vce = 4.5 V, 10H =-3mA 2.5 

VOH 
Vce=5V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

VOL Vee =4.5V, 10l = 12 mA 

II Vee =5.5V, VI = Vee or GND 

10ZH§ Vee =5.5V, Vo =2.7V 

10Zl§ Vee =5.5V, Vo=0.5V 

10FF Vee=OV, VI orVo s 4.5 V 

leEX Vee =5.5V, Vo=5.5V Outputs high 

lo~ Vee =5.5V, Vo = 2.5 V -50 -100 

Outputs high 1 

Icc 
Vee =5.5V, 10 =0, 

Outputs low 24 
VI = Vee or GND 

Outputs disabled 0.5 

Vee = 5.5 V, Data Outputs enabled 

!llee# 
One input at 3.4 Inputs Outputs disabled 
V, Other inputs at 
VeeorGND Control inputs 

CI VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8.5 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT2244 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.8 0.8 

±1 ±1 

50 i lio 
" 

-50 1~50 
±100 ft.';;' 

h 

50 i,:,- 50 

-180 -,Jl{l" -180 

250 ,,[:::7' 250 

30 {i' 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2244 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 

±1 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This Is the increase In supply current for each Input that Is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

J.tA 

J.tA 

J.tA 
J.tA 

J.tA 

mA 

J.tA 

mA 

J.tA 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tplH 
A 

tpHl 

tpZH rn: 
tPZl 

tpHZ rn: 
tpLZ 

PRODUCT PREVIEW Information eoneerna producta In the formative or 
d.llgn pha.. of d,v.lopmlnl Charlet,rI.Ue dall Ind other 

:r.~~;:~~~:e~~I~~~~=~~~: =~:~::'''rv .. the right to 

5-20 

TO 
Vcc=5V, 

(OUTPUT) TA = 25°C 

MIN TYP MAX 

Y 
1 3.4 4.3 

1 4.5 5.3 

y 1.1 3.8 4.8 

2.1 6.3 7.3 

y 2.1 4.5 5.6 

1.7 4.3 5.3 

TEXAS .. 
INSfRUMENTS 
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SN54ABT2244 SN74ABT2244 
UNIT 

MIN MAX MIN MAX 

1 A .. 4.8 1 4.7 
ns 

1,-f73>5.7 1 5.6 

14) ,.$£1 5.7 1.1 5.5 

j,z:10':Y ns 
8.4 2.1 8.3 

2:1: 6.7 2.1 6.6 
ns 

1.7 6.1 1.7 5.8 



SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS106A-03710. JANUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

500C 
From Output -~----<~-~fIv--_--/ 

Under Teat 

S1 o Open tPLHI'tPHL Open 
tpultpZL 7V 

ipHz/tpZH Open 

500C CL= 50 pF 

(seeNoleA) I 
Output 
Control 

(low-level 
enabling) 

3V 

1.5V 
'---___ (1_ - - - 0 V 

tpZL --.I 14- I 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
(aee Note B) ----'I 1.5 V 

3V 

\~5~--- OV Output 
Waveform 1 

S1 at7 V 
(see Note C) 

I I tp~ 14-

, ___ Ly;::I_ 3.5V 

1.5V I 1 
'--__ ....-.L- ~L~ 0.= V VOL 

tpLH 14 ~ I I tpHZ--.I !.-
tpZH~ ~ I 

Output V 
Waveform 2 [I -\ ~ - - OH 

(s~~ ~o~~~~ ___ ..I ~ ~ __ ~OH - 0.3 ~ 0 V 

I 

output _____ .J11.5 V 

'l1li ~ tpHL 

~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 C, tr :s; 2.5 ns, t/:s; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS • 
INSTRUMENTS . 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ O.65-mm Lead Pitch 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
< 1 VatVcc = 5 V, TA = 25°C 

• Output Ports Have Equivalent 25-Q Series 
Resistors, So No External Resistors Are 
Required 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These octal transceivers and line drivers are 
designed for asynchronous communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus to the 
A bus depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so the 
buses are effectively isolated. 

The outputs, which are designed to source or sink 
up to 12 rnA, include 25-Q series resistors to 
reduce overshoot and undershoot. 

SN54ABT2245 ••• J PACKAGE 
. SN74ABT2245 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

A4 5 
AS 6 
AS 7 
A7 8 
AS 9 

GND 10 

16 

15 

14 

13 

12 

11 

Vcc 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54ABT2245 ••• FK PACKAGE 
(TOP VIEW) 

A3 4 
A4 
AS 
A6 7 

A7 8 

a: (,)I W 
~~c::Vo 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

~~mro~ 
(!) 

B1 
B2 
B3 
B4 
85 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2245 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PROOUCT PREVIEW information concelTll producta In IhIlormlllvl or 
dlalgn pha.. 01 deYliopment. ChlrlClllllllc dill Ind othlr 
aptcl1lcatlOlll WI dellgn goall. TlDllnllrumenta rlllrVll thl right to 
changl or dllContinul th_ producta without notici. TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT2245, ·SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

logic symbol t logic diagram (positive logic) 

OE' 

CIR 

19 

1 
" G3 CIR --=-"e---J 

-"" 
~ ______ -+-+ ________ ~1~9_ OE' L 

3EN1[8A] 
3EN2[A8] 

2 
., r 18 

A1 -"""-

L 
'il 1 --=-r t> 2'il 

81 2 
A 1 ----..._-1 

3 17 
~ .. 

t--e-_.,;",:18;,... 81 4 
~ 

16 
"'"-~ ., ~ 

5 15 
~ .. 

6 14 
~ 

7 13 ...... 
~ 

8 12 ... ... .. 

A2 

A3 

A4 

A5 

A6 

A7 

A8 
9 

., .. po 

11 

82 

83 

84 

85 

86 

87 

88 
To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

schematic of A-port outputs schematic of B-port outputs 

vee-------, vee -------, 

330 

Output 

330 

GNC-------' GND-------' 

All resistor values shown are nominal. 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2245 ................................... 96 mA 

SN74ABT2245 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

b.Vb.v Input transition rise or fall rate . 1 Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

TEXAS • 
INSTRUMENTS 
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SN54ABT2245 SN74ABT2245 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

12 12 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 

°C 

.5-25 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, IOH =-3 mA 2.5 

VOH 
Vee=5V, IOH =-3mA 3 

Vee = 4.5 V, IOH =-24 mA 2 

Vee = 4.5 V, IOH =-32 mA 2* 

VOL Vee = 4.5 V, IOl= 12 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or 8 ports 

IOZH§ Vee = 5.5 V, Vo =2.7V 

IOZl§ Vee =5.5V, Vo=0.5V 

IOFF Vee=OV, VlorVo:s: 4.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

lo~ Vee = 5.5 V, Vo = 2.5 V -50 -100 

Vee =5.5V, Outputs high 1 

lee 10=0, Aor 8 ports Outputs low 24 
VI = Vee or GND Outputs disabled 0.5 

Vee=5.5V, Data Outputs enabled 

!lleeN One input at 3.4 inputs Outputs disabled 
V, Other inputs at 
VeeorGND Control inputs 

CI VI = 2.5 V or 0.5 V 

Cio Vo = 2.5 VorO.5 V 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL·STD-883, Class 8, this parameter does not apply. 
§ The parameters IOZH and IOZl include the input leakage current. 

SN54ABT2245 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.8 0.8 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.S 1.5 

0.05 0.05 

1.5 1.S 

'V Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2245 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

2S0 

1.S 

O.OS 

1.S 

N This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vec or GND. 
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UNIT 

V 

V 

V 

~A 

~ 
~ 

~ 

~A 

mA 

~ 
mA 

~ 

mA 

pF 

pF 



SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
TEST S1 

5000 
From Output --tlf---..... -JV\.I\r----J 

o Open tPL.HItPHL Open 
tpLZi'tpzL 7V 

Under Test 

CL= 50 pF 

(S88 Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
(Gee Note B) ---" 1.5 V 

tPLH 14 ~ 
I I 

I 

Output ____ ...J11.s V 

3V 

\1.s~--- OV 

I I 

14 ~ tpHL 

~
--VOH 

1.sV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

tpHzltpZH Open 

---- 3V 

1.sV 

'----...I,~---- OV 

tpzL ---.I 14- 1 

1 tp~ 14-
1 LI 

Output --...-:-.,.V+ -1.S-V -I -I~ 3.5 V 

wa~~f~~~ ~ , f ~L~ 0-= V VOL 

(see Note C) tpHZ-.I \.-

tpZH ~ 14- I 
Output 

Waveform 2 I 2\ V - - VOH 

(s~~~~:~~ ___ -' ~~ __ ~OH-0.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns . 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT5400, SN74ABT5400 
11·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS094A-D3962, DECEMBER 1991-REVISED OCTOBER 1992 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vcc = 5 V, TA = 2SoC 

• Typical VOLV (Output Undershoot) 
< O.S V at V cc = S V, TA = 2SoC 

• Output Ports Have 2S-Q Series Resistors, 
So No External Resistors Are Required 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 

description 

These 11-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or ~ input is high, all 11 outputs are in the 
high-impedance state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5400 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74ABT5400 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

SN54ABT5400 ... JT PACKAGE 
SN74ABT5400 ... DW PACKAGE 

(TOP VIEW) 

Y1 01 
Y2 02 

03 
04 

Y5 05 
Y6 06 

Vcc 
GNO Vcc 

Y7 07 
Y8 08 
Y9 11 18 09 

Y10 12 17 010 
Y11 13 16 011 

OET 14 15 0E2 

SN54ABT5400 ... FK PACKAGE 
(TOP VIEW) 

00 
vLl)(O OOl'-CO 
000»00 

IL.....JL...J 

4 321 2827 26 
03 5 25 09 
02 6 24 010 
01 7 23 011 
Y1 8 22 0E2 
Y2 9 21 OET 
Y3 10 20 Y11 
Y4 11 19 Y10 

g~~ 15 16 17 18 

~~~~~~~ 
(!J(!J 

INPUTS ' OUTPUT 
0Ef on D y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thl. document cont.ln. PRODUCTION 

TEXAS .. 
Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT5400, SN74ABT5400 
11·BIT LINE/MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS094A-D3962, DECEMBER 1991-REVISED OCTOBER 1992 

logic symbolt 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

011 

14 

15 

28 

27 

26 

25, 

24 

23 

20 

19 

18 

17 

16 

& 
"-
r-... EN 

., r 
1 'il 

1 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

YB 

Y9 

Y10 

Y11 

logic diagram (positive logic) 

0'El_1_4 __ cr 

on_.;:..:15:....---I....."---" 

2B 
01-----1 .>---t--- Y1 

To 10 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW and JT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 ...•••..........•................................. 60 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package .............................. 1.2 W 
Storage temperature range ........................................................ -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT5400, SN74ABT5400 
11·81T LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS094A-03962, DECEMBER 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT5400 SN74ABT5400 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 !1~5 4.5 5.5 V 

VIH High-level input voltage 2 .#J 2 V 

VIL low-level input voltage lilo.8 0.8 V 

VI Input voltage o Q"" Vee 0 Vee V 

10H High-level output current (j'" -12 -12 mA 

10L low-level output current .. tS 12 12 mA 

!J.t/!J.v Input transition rise or fall rate J Outputs enabled IJ:-V' 10 10 nsN 

TA Operating free-air temperature ""-55 125 -40 85 °C 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT5400 SN74ABT5400 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 

Vee = 4.5 V, 10H =-1 mA 3.35 3.7 3.3 3.35 

VOH 
Vee=5V, 10H =-1 mA 3.85 4.2 3.8 3.85 

Vee=4.5V, 10H =-3mA 3 3.1 

Vee=4.5V, 10H =-12 mA 2.6 2.6 

Vee=4.5V, IOL=8mA 0.8 0.65 
VOL 

Vee = 4.5 V, IOL= 12 mA 0.8 

II Vee = 5.5 V, VI = Vee or GND :t1 ~ :t1 

10ZH Vee = 5.5 V, Vo =2.7V 50 ,~O 50 

10ZL Vee = 5.5 V, Vo =0.5V -50 ~'4-50 -50 

10FF Vee = OV, VI orVo:s; 4.5 V :t100 Iw., ..... :t100 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 ~v 50 50 

10 Vee = 5.5 V, Vo =2.5V -25 -45 -100 i~ -100 -25 -100 

los* Vee = 5.5 V, Vo=O -50 -200 q'i.:50 -200 -50 -200 

Outputs high 5 50 50 50 

Icc 
Vee = 5.5 V, 10 =0, 

Outputs low 36 45 45 45 
VI = Vee or GND 

Outputs disabled 1 50 50 50 

Vee = 5.5 V, Outputs enabled 1.5 1.5 1.5 

!J.lee§ 
One input at 3.4 Data inputs 

Outputs disabled 0.05 
V, Other inputs at 

0.05 0.05 

Vee orGND Control inputs 1.5 1.5 1.5 

CI VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 VorO.5 V 8 

t All typical values are at Vee = 5 V. 
* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW InIarmIIIon conctmI productIln IIIIlormatlvl or == 01 dlvtlopnIIIII. CharlCllrtttlc dIta Ind ollllr 
IN dIIIgn goala. TIXIIInatrumIl1llI'lWYII till right to 
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UNIT 

V 

V 

V 

!LA 
!LA 
!LA 
!LA 
!LA 
mA 

mA 

!LA 
mA 

!LA 

mA 

pF 

pF 
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SN54ABT5400, SN74ABT5400 
11·BIT LlNE/MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS094A-D3962. DECEMBER 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V. 
SN54ABT5400 SN74ABT5400 FROM TO 

PARAMETER 
(INPU1) (OUTPU1) 

TA=25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 2 4.5 5.7 2 _'" 6.7 2 6.5 
0 Y ns 

tpHL 1.5 3.7 4.5 1.§...~';~.5 1.5 5.2 

tpZH 
OE 

2.5 5.7 6.6 6/3;;"'" 8.6 2.5 8.5 
Y 

"<qY"' 
ns 

tpZL 2 4.4 5.5 6.9 2 6.8 

tpHZ 
OE 

1.5 3.6 4.4 1.5 5.5 1.5 5.2 
Y ns 

tpLZ 1.5 4.2 5.4 1.5 7.4 1.5 6.9 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOO 
From Output - __ -.-.~---I\I\,/\,-----/ 

S1 o Open 

Under Test 

CL=50pF 

(see Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

(S"N~~~; L 1.SV \1.5V --- 3V 
--.-/I I, OV 

tp~ ~ ~ 1 I 
I 1 14 ~ tpHL 

1 1 
I ~----~~rl VOH 

Output !1.SV 1.SV 
-----'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(aee Note C) 

TEST S1 

tpLJi/tpHL Open 
tpuftpZL 7V 
tpHZftpzH Open 

----3V 

1.5V 

'--_.--I. a. - - - - 0 V 

tpZL -.! 14- I 
I I tp~ 14-

\ 

___ L~I 3.5 V 

1.5V I I 
""'-__ .&.-.11'- ~L~ 0.= V VOL 

tpH~ !.-
tpZH ~ 14- I 

Output 'Il 
Waveform 2 t "\ ~ -- OH 

(a~~~o~:~~ ___ -' 1.5~ __ ~OH-0.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 Q, tr :s 2.5 ns, tf:S 2.5 ns. 

5-32 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 21s for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-lIB T" BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vcc = 5 V, TA = 25°C 

• Typical VOLV (Output Undershoot) 
<O.5VatVcc=5V, TA=25°C 

• Output Ports Have 25-Q Series Resistors, 
So No External Resistors Are Required 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers. and Standard Ceramic 300-mll 
DIPs 

description 

These 11-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AN D gate with 
active-low inputs so that if either output-enable 
(OEl or ~ input is high, all 11 outputs are in the 
high-impedance state. These devices provide 
inverted data. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5401 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74ABT5401 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT5401 ••• JT PACKAGE 
SN74ABT5401 ••• DW PACKAGE 

(TOP VIEW) 

03 
02 
01 
Y1 
Y2 
Y3 
Y4 

Y1 
Y2 
Y3 
Y4 
Y5 
Y6 

1 U 28 01 
02 
03 
04 
05 
06 
Vcc 
Vcc 
07 
08 
09 
010 
011 
~ 

GNO 
GNO 

Y7 
Y8 
Y9 

Y10 
Y11 

'OET 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

27 

26 

25 

24 

23 

22 

21 

20 

19 
18 

17 

16 

15 

SN54ABT5401 ••• FK PACKAGE 
(TOP VIEW) 

00 
~LO<OOO""cx) ccc»cc 

L...IL-I 

4 3 2 1 
5 

6 

7 

8 

9 

10 

2827 26 ,r 
25L D9 
24 010 
23 011 
22 ~ 

21 0Ef 
20 Y11 

11 19 Y10 
12 13 14 15 1617 18 

INPUTS OUTPUT 

0El 0E2 D Y 

L L L H 

L L H L 

H X X Z 
X H X Z 

EPIC·ITe is a trademark of Texas instruments Incorporated. 

Copyright @ 1992, Texas Instruments Incorporated 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic symbolt 

01 

02 

03 

04 

05 

06 

07 

D8 
09 

010 

011 

14 

15 

28 

27 

26 

25 

24 

23 

20 

19 

18 

17 

16 

& 
~ 

"-

., 
1 

EN 

r 
V 

r-.. 

"-

"-

'" 
r-.. 

'" 

1 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

Y11 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW and JT packages. 

logic diagram (positive logic) 

0Ef __ 14_--{~ 

~ __ 15_--, ........ _./ 

28 
01----; x.~f---- Y1 

To 10 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 ..•••.•.••••.••••..••..•.•..•...•.•.•.....••.•.... 60 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package .............................. 1.2 W 
Storage temperature range ........................................................ -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

llVllv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW information concerns producta In the formatlv. or 
design phase of d.velopment Characlerl.Uc data and other 

~~:~~;~~~:c~.:u~~~~e~;-~~: ~~:::: .. rv .. the right to 
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SN54ABT5401 SN74ABT5401 

MIN MAX MIN MAX 

4.5 !?),5 4.5 5.5 

2 y; 
"'~h 

2 

fiiO.8 0.8 

04.'" Vee 0 Vee 

(J -12 -12 

~ 12 12 

# 10 10 

-"'-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 
°e 



SN54ABT5401, SN74ABT5401 
11·81T LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT5401 SN74ABT5401 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, 10H =-1 mA 3.35 3.7 3.3 3.35 

VOH 
Vee=5V, 10H =-1 mA 3.85 4.2 3.8 3.85 

V 
Vee = 4.5 V, 10H =-3 mA 3 3.1 

Vee = 4.5 V, 10H =-12 mA 2.6 2.6 

VOL 
Vee=4.5V, IOL=8mA 0.8 0.65 

Vee=4.5V, 10L= 12 mA 
V 

0.8 

II Vee = 5.5 V, VI = Vee or GND :1 ~ :1 ~ 
10ZH Vee=5.5V, Vo=2.7V 50 ~O 50 ~ 
10ZL Vee = 5.5 V, Vo=0.5V -50 ~-50 -50 ~ 
10FF Vee = OV, VI orVo:s; 4.5 V :100 .A..,"" :100 ~ 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 S 50 50 ~ 
10 Vee = 5.5 V, Vo=2.5V -25 -45 -100 ~ -100 -25 -100 mA 

105* Vee = 5.5 V, Vo=O -50 -200 q'&:"50 -200 -50 -200 mA 

Outputs high 5 50 50 50 ~ 
Icc 

Vee = 5.5 V, 10 =0, 
Outputs low 36 45 45 45 mA 

VI = Vee or GND 
Outputs disabled 1 50 50 50 ~ 

Vee=5.5V, Outputs enabled 1.5 1.5 1.5 

AleeS One input at 3.4 Data inputs 
Outputs disabled 0.05 0.05 0.05 mA 

V, Other inputs at 
Vee or,GND Control inputs 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 VorO.5 V 8 pF 

t All typical values are at Vee = 5 V. 
* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
S This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUl) 

tpLH 
D 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW InIonnIIIon __ productIln lilt Iormlllvl or 

:5 of dtvIIopIIIIIII. ChlrICtlrlIllc cilia Ind ollltr 
0lIl .. dttIan goeII. T_1nI1nIn1llll rlllrYlllh. right to 

ngt or dllconUnut lhiie producta without noUce. 

Vcc=5V, 
TO 

(OUTPUl) 
TA = 25°C 

MIN TYP MAX 

Y 
2 4.5 6.1 

1.5 4.4 5.2 

Y 
2.5 5.7 6.6 

2 4.4 5.5 

Y 
1.5 3.6 4.4 

1.5 4.2 5.4 

TEXAS .. 
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SN54ABT5401 SN74ABT5401 
UNIT 

MIN MAX MIN MAX 

2 .A 7 2 6.9 

1'§..~~4'i.\5.9 
ns 

1.5 5.7 

~;S/;'\"¥ 8.6 2.5 8.5 

'«)"t-
ns 

6.9 2 6.8 

1.5 5.5 1.5 5.2 

1.5 7.4 1.5 6.9 
ns 
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SN54ABT5401, SN74ABT5401 
11·BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

500C 
From Output -_-~ __ -JV\i'\r--_...../ 

S1 o Open 

Under Test 

CL= 50 pF 

(S88 Note A) I 500C 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLWtpHL Open 
tPultPZL 7V 
tpHz/tpZH Open 

3V 

1.5V 

----'~---- OV 
tpZL -.I 14- 1 

1 1 tp~ 14-

Input L 
(S88 Note B) ---'I 1.5 V \1.5V 

OV 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

, ---Lr:::I- 3.5V 
1.5V 1 1 

'--__ ...11 __ ~L~ 0.= V VOL 

tpHZ--.I ~ 1 I 

14 ~ tpHL 
tpLH 14 tJ 

I 1 

~
VOH 

1.5V 
VOL 

1 

Output ____ ...,,11.5 V 

. VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tPZH --.I /4- I 
Output V 

Waveform 2 [I -\ ~ - - OH 

(s~~ ~~:~~ ___ -' ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50C, tr :s; 2.5 ns, tl:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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INSIRUMENTS 

5-36 POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 



o State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at V cc = 5 V, TA = 25°C 

• Typical VOLV (Output Undershoot) 
< 0.5 VatVcc = 5 V, TA = 25°C 

o Output Ports Have 25-Q Series Resistors, 
So No External Resistors Are Required 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 

description 

These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE'T or ~ input is high, all 12 outputs are in the 
high-impedance state. 

To ensurethe high-impedance state during power 
up or power down, OE should be tied to VCC 

through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5402 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74ABT5402 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

SN54ABT5402, SN74ABT5402 
12·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS100A-D3978, JANUARY 1992-REVISED OCTOBER 1992 

SN54ABT5402 • , , JT PACKAGE 
SN74ABT5402 ••• OW PACKAGE 

(TOP VIEW) 

01 

02 
03 
04 
05 
06 

GNO 07 
Y7 21 Vee 
Y8 9 20 08 
Y9 10 19 09 

Y10 11 18 010 
Y11 12 17 011 
Y12 13 16 012 
OET 14 15 0E2 

SN54ABT5402 ••• FK PACKAGE 
(TOP VIEW) 

() 
~LO(o1'- ()COc) 
0000>00 

IL.....J 

4 3 2 1 2827 26 
03 5 25 010 
02 6 24 011 
01 7 23 012 
Y1 8 22 0E2 
Y2 9 21 OET 
Y3 10 20[ Y12 
Y4 P 11 19[ Y11 

12 1314 15 16 171~ 

INPUTS OUTPUT 

0E1 0E2 0 y 

L L L L 

L L H H 

H X X Z 
X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thl. document contaln. PRODUCTION 

~~~fll~~~~:U,: ~:~~: :: ~~:~~~!'~~~~~:r~o;~~r:~ 
. ProducUon proc.ulng do .. not nec.uarily Includ. t .. Ung of .11 

param.t.ra. 
TEXAS • 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT5402, SN74ABT5402 
12·BIT LINE/MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS1 OOA-D3978, JANUARY 1992-REVISED OCTOBER 1992 

logic symbolt 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

011 

012 

14 

15 

28 

27 

26 

25 

24 

23 

22 

20 

19 

18 

17 

16 

& 

" 
b 

EN 

, 
1 

r 1 
'V 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

Y11 

Y12 

logic diagram (positive logic) 

0ET_1_4_-{ 

0E2"_..;..;15'----'.....-l-~ 

01 _2_8 __ --t >--t--- Y1 

To 11 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DW and JT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vcc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .................................................. 60 rnA 
Input clamp current, 11K (VI < 0) ........................................................... '-18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package .............................. 1.2 W 
Storage temperature range ........................................................ -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT5402, SN74ABT5402 
12·81T LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS1 OOA-D3978. JANUARY 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT5402 SN74ABT5402 
UNIT 

MIN MAX MIN MAX 

Vcc Supply voltage 4.5 ~p 4.5 5.5 V 

VIH High-level Input voltage 2 k/ .-.;; 2 V 

VIL Low-level input voltage §'0.8 0.8 V 

VI Input voltage o q,," Vce 0 Vee V 

10H High-level output current .<t -12 -12 rnA 

IOL Low-level output current r:J 12 12 rnA 

At/Av Input transition rise or fall rate , Outputs enabled .d:! 10 10 nsN 

TA Operating free-air temperature ""-55 125 -40 85 ·C 
NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT5402 SN74ABT5402 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee =4.5V, 11=-18mA -1.2 -1.2 -1.2 

Vee =4.5V, 10H =-1 rnA 3.35 3.7 3.3 3.35 

VOH 
Vee =5V, 10H =-1 rnA 3.85 4.2 3.8 3.85 

Vee =4.5V, 10H =-3mA 3 3.1 

Vee =4.5V, 10H =-12 rnA 2.6 2.6 

VOL 
Vce =4.5V, IOL=8 rnA 0.8 0.65 

Vce = 4.5 V, 10L= 12mA 0.8 

II Vee = 5.5 V, VI = Vee or GND ±1 ,0 ,:. ±1 

10ZH Vce = 5.5 V, Vo=2.7V 50 ,§SO 50 

10ZL Vee =5.5V, Vo =0.5V -50 §':"'50 -50 

10FF Vee =OV, VI orVo ~ 4.5 V ±100 ;...'" ±100 

ICEX Vee = 5.5 V, Vo =5.5V Outputs high 50 $' 50 50 

10 Vce =5.5V, Vo =2.5V -25 -45 -100 dS -100 -25 -100 

los* Vee =5.5V, Vo=O -50 -200 ,q"i.'50 -200 -50 -200 

Outputs high 5 50 50 50 

Icc 
Vce = 5.5 V, 10 =0, 

Outputs low 36 45 45 45 
VI = Vee or GND 

Outputs disabled 1 50 50 50 

Vee =5.5V, Outputs enabled 1.5 1.5 1.5 

Alee§ 
One input at 3.4 Data inputs 

Outputs disabled 
V, Other inputs at 

0.05 0.05 0.05 

Vee orGND Control inputs 1.5 1.5 1.5 

CI VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 VorO.5 V 8 

t All typical values are at Vee = 5 V. . 
* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vec or GND. 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS100A-D3978, JANUARY 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

Vee =5V, 
SNS4ABT5402 SN74ABT5402 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
Y 

2 4.5 5.7 2 r" 6.7 2 6.5 
D 

1·~ltf5.5 
ns 

tpHL 1.5 3.7 4.5 1.5 5.2 

tpZH 
OE 

2.5 5.7 6.6 ~r:" 8.6 2.5 8.5 
Y 

~~. 
ns 

tPZL 2 4.4 5.5 6.9 2 6.8 

tpHZ 
OE Y 

1.5 3.6 4.4 1.5 5.5 1.5 5.2 
ns 

tpLZ 1.5 4.2 5.4 1.5 7.4 1.5 6.9 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output - __ --411....--"""'----/ 

Under Teat 

CL= 50 pF 

(aHNoteA) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpLWtpHL Open 

tpa.z/tpZL 7V 

tpttZ!tPZH Open 

,.---- 3V 

1.5V 
I ~ ____ OV 

tPZL -.J 14- I 
I I tp~ \4-

Output I V ___ L:~ 3.5V 

wa~~f:~~ ~ : "\ 1.5 V :.f ~L~ 0.= VVOL 

(aee Note C) I tpHz-.i 1-4-

Input .L 
(aH Note B) ---II 1.5 V 

\-;5~--- 3V 

I. OV 

tpLH ~ ~ I I 

~ ~ tpHL 
I 

Output ____ ..J11.5 V ~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

tpZH -.! 14- . I 
O~~ ~ 

E~~~ ___ oJl ~ ~ _ Y:;;:'O:3 ~:: 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :$ 10 MHz, Zo = 50 0, tr :$ 2.5 ns, tf:$ 2.5 ns. 
C. Waveform 1 Is for an output with Internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-lIB T" BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat VCC = 5 V, TA = 25°C 

• Typical VOlV (Output Undershoot) 
< 0.5 V atVcc = 5 V, TA = 25°C 

• Output Ports Have 25-0 Series Resistors, 
So No External Resistors Are Required 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 

description 

These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or ~ input is high, all 12 outputs are in the 
high-impedance state. These devices provide 
inverted data. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5403 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74ABT5403 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT5403 ••• JT PACKAGE 
SN74ABT5403 ••• OW PACKAGE 

(TOP VIEW) 

Y1 1 28 01 
Y2 2 27 02 
Y3 3 26 03 
Y4 4 25 04 
Y5 5 24 05 
Y6 6 23 06 

GNO 7 22 07 
Y7 8 21 Vcc 
Y8 20 08 
Y9 09 

Y10 010 
Y11 011 
Y12 012 
OET 0E2 

SN54ABT5403 ••• FK PACKAGE 
(TOP VIEW) 

03 
02 
01 
Y1 
Y2 
Y3 
Y4 

5 

6 

7 

8 

9 

U 
-.tLOCOr-. ucocn cccc>cc 

4 321 282726 
25 

24 

23 

22 

21 
10 20 
11 19 

12 1314 151617 18 

IOCDC>:COcnO :»z :>:>:;::: 
(!J 

010 
011 
012 
0E2 
on 
Y12 
Y11 

INPUTS OUTPUT 

0Ef on 0 V 

L L L H 

L L H L 

H X X Z 
X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OntERWlSE NOTED 1111, document Contlllll PRODUCTION 

~:C~i~~.u: ~~::~; t:~=~:=r:'=:' 
Production proc ... lng do.. not nec ... 1rl1y Include 1 •• llng 01 all 
paramellra. 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic symbolt 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

011 

012 

14 

15 

28 

27 

26 

25 

24 

23 

22 

20 

19 

18 

17 

16 

& 
--"" 
r--. 

, 
1 

EN 

r 
'ilr-.,. 

r-.,. 

r-.,. 

r-.,. 

r-.,. 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

Y11 

Y12 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW and JT packages. 

logic diagram (positive logic) 

0El __ 1_4 _-< 

~_..:..15=------I.-L_~ 

28 
01-----1 J-t---- Y1 

To 11 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 •........•..•••••....•...•••..•..•......•...••.••• 60 rnA 
Input clamp current, 11K (VI < 0) ................................... : ....................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package .......................... , ... 1.2 W 
Storage temperature range ........................................................ -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

l1t/l1v Input transition rise or fall rate I Outputs enabled 

TA Operating frec-air temperatura 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Informatfon concern. produCIIln th,formatfv. or 
dealgn ph •• e of development Characlerlatlc data and other 
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MIN MAX MIN MAX 

4.5 ~~? 4.5 5.5 

2 l!7 2 

ji/'0.8 0.8 

04'> Vee 0 Vee 

"(j~ -12 -12 

tr 12 12 

a:' 10 10 
~i. -55 125 -40 85 
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V 

V 

V 

V 

mA 

mA 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT5403 SN74ABT5403 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, IOH =-1 mA 3.35 3.7 3.3 3.35 

Vee=5V, IOH =-1 mA 3.85 4.2 3.8 3.85 
VOH V 

Vee = 4.5 V, 10H =-3mA 3 3.1 

Vee = 4.5 V, 10H =-12 mA 2.6 2.6 

Vee = 4.5 V, 10L = 8 mA 0.8 0.65 
VOL V 

Vee = 4.5 V, 10L= 12 mA 0.8 

II Vee = 5.5 V, VI = Vee or GND :1 ,.£t:t :1 IlA 
10ZH Vee = 5.5 V, Vo =2.7V 50 ,~~;oO 50 IlA 
10ZL Vee = 5.5 V, Vo=0.5V -50 ~<t""-50 -50 itA 

10FF Vee=OV, VI orVo:s; 4.5 V :100 f,'" ., :100 IlA 
leEX Vee = 5.5 V, Vo =5.5V Outputs high 50 S' 50 50 IlA 
10 Vee = 5.5 V, Vo =2.5V -25 -45 -100 ~5 -100 -25 -100 mA 

105* Vee = 5.5 V, Vo=O -50 -200 0"£.50 -200 -50 -200 mA 

Outputs high 5 50 50 50 IlA 
Icc 

Vee = 5.5 V, 10 = 0, 
Outputs low 36 45 45 45 mA 

VI = Vee or GND 
Outputs disabled 1 50 50 50 IlA 

Vee=5.5V, Outputs enabled 1.5 1.5 1.5 

AleeS One input at 3.4 Data inputs 
Outputs disabled 0.05 0.05 0.05 mA 

V, Other inputs at 
VeeorGND Control inputs 1.5 1.5 1.5 

CI VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 VorO.5 V 8 pF 

t All typical values are at Vee = 5 V. 
* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
S This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
0 

tpHL 

tpZH UE 
tPZL 

tpHZ UE 
tpLZ 

PRODUCT PREVIEW 1nt000000000on COIICIfI1I products In thelormauv. or == of dtvtlopment. ChlrllCttr1at1c dati Ind other 
lit dttIgn pia. Texalnltrumtnll IIMI'V" til. rtght to 

ngt or dllcontlnut IhMI producta wtthout notice. 

Vee =5V, 
TO 

(OUTPUT) 
TA= 25°C 

MIN TYP MAX 

Y 
2 4.5 6.1 

1.5 4.4 5.2 

Y 
2.5 5.7 6.6 

2 4.4 5.5 

Y 
1.5 3.6 4.4 

1.5 4.2 5.4 
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SN54ABT5403 SN74ABT5403 
UNIT 

MIN MAX MIN MAX 

2 . ,A;,. 7 2 6.9 
ns 

1.~~'::.~"9.9 1.5 5.7 

1~g;;~¥ 8.6 2.5 8.5 

'<dz- ns 
6.9 2 6.8 

1.5 5.5 1.5 5.2 

1.5 7.4 1.5 6.9 
ns 
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SN54ABT5403, SN74ABT5403 
12·81T LINE/MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output ---e-~ ___ -.llJlvflv--_--./ 

S1 o Open 

Under Teat 

CL= 50 pF 

( ... NoteAj I 5000 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tpLWtpHL Open 

tPLZltPZL 7V 

tpHz/tpZH Open 

3V 

1.5V 

'--__ ..I,u. - - - - 0 V 

tPZL --.I 14- I 
I I tp~ 14-

Output I V ___ L:~ 3.SV 

wa~~f~~~ ~ : , 1.5 V : -f ~L~ o~ V VOL 

(see Note C) I tpHZ-.l!.-

Input .L 
(aee Note B) ---'1 1.5 V \~5~--- OV 

tpLH I~ ~ 
I 1 

1 

Output _____ 11.5 V 

1 I 

14 ~ tpHL 

~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output tPZH -.I 14- I 
Waveform 2 l "\ ~ --VOH 

(a~~~o~:~~ ___ J ~~ __ ~OH-0.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR $ 10 MHz, Zo = 50 Q, tr $ 2.5 ns, tf $ 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) < 1 V 
at Vcc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Output Ports Have Equivalent 2S-Q Series 
Resistors, So No External Resistors Are 
Required 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

The 'ABT162240 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides inverting 
outputs and symmetrical OE (active-low 
output-enable) inputs. 

SN54ABT162240, SN74ABT162240 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT162240 ... WD PACKAGE 
SN74ABT162240 ... DL PACKAGE 

10E 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vee 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

{TOP VIEW) 

1 U 48 

2 47 
3 46 
4 45 
5 44 
6 43 
7 42 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
3"01: 

The outputs, which are designed to sink up to 12 rnA, include 25-Q series resistors to reduce overshoot and 
undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162240 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-bit buffer) 

INPUTS OUTPUT 
OE A Y 
L H L 

L L H 

H X Z 

Widebus and EPiC-lIB are trademarks of Texas Instruments incorporated. 
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SN54ABT162240, SN74ABT162240 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

10E 

20E 

30E 

40E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

!'... EN1 
!'... EN2 

!'... EN3 
!'... EN4 .., 

1 

1 

1 

1 

r 2 
1'\7 1Y1 

3 
1Y2 

5 ....... 1Y3 
6 

1Y4 

2'\7 
8 

2Y1 
9 

2Y2 
11 ....... 2Y3 
12 

2Y4 
13 

3'\7 3Y1 
....... 14 

3Y2 
16 

3Y3 
17 

3Y4 
19 4'\7 ....... 4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEe Publication 617·12. 
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1m: 

1A1 
47 

1A2 
46 

44 
1A3 

43 
1A4 

2m: 

2A1 
41 

2A2 
40 

38 
2A3 

37 
2A4 

30E 

3A1 36 

3A2 
35 

33 
3A3 

32 
3A4 

24 
4m: ----0 

4A1 30 

4A2 
29 

27 
4A3 

26 
4A4 
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2 
1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

~-t-_....;..;13;;;.... 3Y1 

~--I-_....:...14..:.... 3Y2 

16 
.x>-t--- 3Y3 

17 
.x>--- 3Y4 

:x J--+_..;....;19;;.... 4Y1 

.x>-t-_..::..20;;;.... 4Y2 

22 
.x>--I--- 4Y3 

23 
.x>--- 4Y4 



SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162240................................. 96 mA 

SN74ABT162240 ................................ 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT162240 SN74ABT162240 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL Low-level output current 12 12 rnA 

!J.V!J.v Input transition rise or fall rate I Outputs enabled 10 10 nsN 
TA Operating free-air tern perature -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee = 5V, 10H =-3 mA 3 
VaH 

Vee = 4.5 V, 10H = -24 mA 2 

Vee = 4.5 V, 10H = -32 mA 2* 

VOL Vee = 4.5 V, 10L= 12 mA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Va=0.5V 

10FF Vee=OV, VI orVO:5 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Outputs high 

lee 
Vee = 5.5 V, 10 = 0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee = 5.5 V, One Data Outputs enabled 

Aleel# 
input at 3.4 V, inputs Outputs disabled 
Other inputs at 
Vee or GND Control inputs 

CI VI = 2.5 Vor 0.5 V 7 

Co Va = 2.5 Vor 0.5 V 7 

t All typical values are at Vee = 5 V. . 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT162240 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.8 0.8 

±1 ±1 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT162240 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 

±1 

50 

-50 

±100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

1# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output ---e-~~-J\Af\r--_---/ 

S1 o Open 

Under Teat 

CL= 50 pF 

(aee Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
(see Note B) ---'I 1.5 V 

3V 
\~5~--- OV 

tpUi 1111 ~ 1 I 

14 ~ tpHL 
1 

output _____ ,..,11•5 V ~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

TEST S1 

tPLW'tPHL Open 

tPLZltPZL 7V 
tpHz/tpzH Open 

3V 

1.5V 

---..I.~---- OV 
tpZL --.I 14- I 

I I tp~ ~ 

I xr---~V-- 3.5V 

"\ 1.5V I { VOL+0.3V 

tpHZ-.l !.-- - - VOL 

tpZH ~ 14- I 
O~p~ V 

Waveform 2 [I \Vo V,;: 0:-3 V OH 
S1 at Open 1.5 V "-

(aeeNoteC) ___ -' - - - - ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = S V, TA = 2SoC 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Output Ports Have Equivalent 2S-0 Series 
Resistors, So No External Resistors Are 
Required 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

The 'ABT162244 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides noninverting 
outputs and symmetrical OE (active-low 
output-enable) inputs. 

SN54ABT162244, SN74ABT162244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT162244 ••• WD PACKAGE 
SN74ABT162244 ••• DGG OR Dl PACKAGE 

(TOP VIEW} 

fOE 1 
1Y1 2 
1Y2 3 

GND 4 
1Y3 5 
1Y4 6 

Vcc 7 

2Y1 8 
2Y2 9 

GND 10 
2Y3 11 
2Y4 12 
3Y1 13 
3Y2 14 

GND 15 
3Y3 16 
3Y4 17 

Vcc 18 
.4Y1 19 

4Y2 20 
GND 21 
4Y3 22 
4Y4 
40E 

48 
47 
46 
45 
44 
43 
42 
41 
40 

31 
30 
29 
28 
27 

20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

The outputs, which are designed to sink up to 12 rnA, include 25-0 series resistors to reduce overshoot and 
undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162244 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SNS4ABT162244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS OUTPUT 

OE A Y 
L H H 

L L L 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information cone.rna product. In the lormatlv. or 
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SN54ABT162244, SN74ABT162244 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

10£ 

20£ 

30£ 

40£ 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

'" 
'" 
'" 
'" 

EN1 

EN2 

EN3 

EN4 .., 
1 

1 

1 

1 

r 
1\7 

2\7 

3\7 

4\7 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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10£ --0 

1A1 --..:...47 __ --1 

46 
1A2 ----i 

44 
1A3 -----I 

43 
1A4 ----i 

48 
20E --0 

2A1 _41.:....-_--1 

2A2 
40 

38 
2A3 

37 
2A4 

25 
30E--o 

3A1 36 

3A2 
35 

33 
3A3 

32 
3A4 

24 
40E --0 

4A1 30 

4A2 
29 

27 
4A3 

26 
4A4 
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11 
>--+--- 2Y3 

12 
>---- 2Y4 
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14 
>--+--- 3Y2 

16 
>--t--- 3Y3 
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>---- 3Y4 
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20 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162244................................. 96 rnA 

SN74ABT162244 ................................ 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) .................................. . . . . . . . . . . . . . . . . . . . .. -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

SN54ABT162244 SN74ABT162244 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 12 12 mA 

t!,W.v Input transition rise or fall rate I Outputs enabled 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT162244, SN74ABT162244 
16·BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee=4.5V, II =-18mA 

Vee=4.5V, 10H =-3 mA 2.5 

VOH 
Vee=5V, 10H =-3 mA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee=4.5V, 10H =-32mA 2* 

VOL Vee = 4.5 V, 10L= 12 mA 

II Vee = 5.5 V, VI = Vee or GND 
10ZH§ Vee = 5.5 V, Vo=2.7V 

10ZLI Vee=5.5V, Vo=0.5V 

10FF Vee=OV, VlorVo" 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 
Outputs high 

Icc 
Vee = 5.5 V, 10=0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee = 5.5 V, One Data Outputs enabled 

Alee* 
input at 3.4 V, inputs Outputs disabled Other Inputs at 
VeeorGND Control Inputs 

CI VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 V or 0.5 V 7 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL Include the input leakage current. 

SN54ABT162244 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.8 0.8 

:t1 :t1 

50 50 

-50 -50 
:t1oo 

50 50 

-180 -50 -180 

2 2 
32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT162244 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 
:t1 

50 
-50 

:t1oo 

50 
-50 -180 

2 
32 

2 

1 

0.05 

1.5 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT162244, SN74ABT162244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 500g 
From Output --e---4t------JVVv---J 

Under Test 

CL= 50 pF 

(see Note A) T Soog 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

Input L 
(see Note B) ---'1 1.S V 

3V 
\1.SV--- OV 

tpLH 14 ~ 1 I 

14 ~ tpHL 
1 

Output ____ ...J11.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

TEST S1 

tpLHItPHL Open 

tpLZltpZL 7V 

tpHz!tPZH Open 

3V 

1.SV 

---J,Q..----.OV 

tpZL-.J ~ I 
I I tp~ 14-

\ 

___ L~I_ 3.SV 

1.SV I 1 
'--__ .I.....00I1- ~L~ 0.= V VOL 

tpHZ-.i !.-
tPZH ~ 14- I 

Output V 
Waveform 2 [I -\ V - - OH 

(s~~ ~~:~~ ___ oJ ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = so g, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus TN Family 

• State-of-the-Art EPIC-lIB TN BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• lYplcal VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Bus-Hold Inputs Eliminate the Need for 
External Pull up Resistors 

• B-Port Outputs Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Packages (DL) and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT162260 is a 12-bit to 24-bit multiplexed 
D-type latch used in applications where two 
separate data paths must be multiplexed onto. or 
demultiplexed from. a single data path. Typical 
applications include multiplexing and/or 
demultiplexing of address and data information in 
microprocessor- or bus-interface applications. 
This device is also useful in memory-interleaving 
applications. 

JUNE 1992-REVISED OCTOBER 1992 

SN54ABT162260 ••• WD PACKAGE 
SN74ABT162260 ••• DL PACKAGE 

(TOP VIEW) 

OEA 1 

LE18 2 

283 3 
GND 4 

282 5 

281 6 

Vcc 
A1 
A2 9 

A3 10 
GND 11 

A4 12 

A5 13 
A6 14 
A7 15 

A8 16 

A9 17 

GND 18 

A10 19 
A11 20 

A12 21 

Vcc 22 

181 23 
182 24 

GND 
183 

LE28 
SEL 

UE2S 
LEA28 
284 
GND 

52 285 
51 286 
50 Vcc 
49 287 
48 288 
47 289 
46 GND 
45 2810 
44 2811 
43 2812 
42 1812 
41 1811 
40 1810 
39 GND 
38 189 
37 188 
36 187 
35 Vcc 
34 186 
33 185 
32 GND 
31 184 
30 LEA18 
29 0ElB 

Three 12-bit I/O ports (A1-A12. 1 B1-1 B12. and 2B1-2B12) are available for address and/or data transfer. The 
output-enable (OElB. ~. and OEA) inputs control the bus transceiver functions. These control signals also 
allow byte control of the most significant byte and least significant byte for each bus. 

Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1 B, 
LE2B, LEA 1 B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the 
latch is transparent. When the latch-enable input goes low. the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 

The B-port outputs, which are designed to sink up to 12 rnA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

Active bus-hold Circuitry is provided to hold unused or floating inputs at a valid logic level. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D· TYPE LATCHES 
WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

5-58 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162260 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162260 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162260 is characterized for operation from -40°C to 85°C. 

1B 
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L 
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L 
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L 
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2B 
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X 

X 

H 
L 
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LEA1B 

H 
H 
H 
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X 
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X 
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FUNCTION TABLES 

INPUTS OUTPUT 
SEL LE1B LE2B ~ A 

H H X L H 
H H X L L 
H L X L Ao 
L X H L H 
L X H L L 

L X L L Ao 
x x X H Z 

INPUTS OUTPUTS 

LEA2B 'OEm OEm 1B 

H L L H 

H L L L 
L L L H 
L L L L 

H L L 1Bo 
H L L 1Bo 
L L L 1Bo 
X H H Z 

X L H Active 

X H L Z 

X L L Active 
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logic diagram (positive logic) 

LE1B 2 

LE2B 

LEA1B 

LEA2B 

27 

30 

55 

56 

27 

1 

SEL 28 

A1 
8 

{>-

V~ 

SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

~ ~ C1 

1 10 
23 

1B1 

11--

~. 
C1 ~ 

6 
~ 10 2B1 

C1 

10 

C1 

10 

~------------------~v~------------------~ 

To 11 Other Channels 
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SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 
WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162260................................. 96 rnA 

SN74ABT162260 ................................ 128 rnA 
Input clamp current, 11K (VI < 0) ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT162260 SN74ABT162260 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 
A ports 48 64 

B ports 
mA 

12 12 

tJ.VtJ.v Input transition rise or fall rate Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

::rJ NOTE 2: Unused or floating Inputs must be held high or low. 

m 
< -m 
~ 

5-60 
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SN54ABT162260, SN74ABT162260 
12·81T TO 24·BIT MULTIPLEXED D·TYPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162260 SN74ABT162260 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK Vee =4.5V, 11=-18mA -1.2 -1.2 

Vee=4.5V, 10H =-3 rnA 2.5 2.5 2.5 

VOH 
Vee=5V, 10H =-3 rnA 3 3 3 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2* 2 

Vee = 4.5 V, 10l=48 rnA 
A ports 

0.55 0.55 

VOL Vee = 4.5 V, IOl=64 rnA 0.55* 

Vee = 4.5 V, 10l= 12 rnA B ports 0.8 0.8 

II 
Vee = 5.5 V, Control inputs ±1 ±1 

VI = Vee or GND Aor B ports ±100 ±100 

Vee = 4.5 V, VI = 0.8 V 100 
Ihold 

Vee = 4.5 V, VI=2V 
Aor B ports 

-100 

IOZH§ Vee = 5.5 V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee =OV, VI orVo s 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Outputs high 

Icc 
Vee = 5.5 V, 10=0, 

Outputs low 
VI = Vee orGND 

Outputs disabled 

Alec' 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter, does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

1 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 
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j.tA 

j.tA 

j.tA 

j.tA 

rnA 

rnA 

rnA 

pF 

pF 

~1 

3: w 
:> w 
a: 
c.. 
I­
o 
:l 
C 
o 
a: 
c.. 



." 
::rJ 
o 
C 
c: 
o 
-t 
." 
::rJ 
m 
S 
m 
=E 

SN54ABT162260, SN74ABT162260 
12-BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
Vee = 5V, 

SN54ABT162260 SN74ABT162260 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX" MIN MAX MIN MAX 

tpLH 
A B 

5 
ns 

tpHL 5.5 

tpLH 
B A 

5 
ns 

tpHL 5 

tpLH IT AorB 
5 

ns 
tpHL 5 

tpLH 
SEL A 

5 
ns 

tpHL 5 

tPZH OE AorB 
5.5 

ns 
tpzL 6 

tpHZ OE AorB 
5.5 

ns 
tpLZ 5.5 
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SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
From Output --O-~:'---.J\Nv---_../ 

Under Telt 

CL= 50 pF 

(aHNoteA) T SOOO 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

rNO 

3V 
Timing Input -------X1.SV 

_____ --'.1'--______ ov 

Data Input 

14 .~ ~ 
1 tau 1- th 1 

----_I 1 3V 

__ --'~1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~1.sV 
3V 

\1.S~--- OV 

tpLH 14 ~ 1 1 

14 ~ tpHL 
1 

outpu_t ___ --'y1.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

TEST 51 

tpLH/'tpHL Open 

tpL.Z!'tPZL 7V 

tpHz/tPZH Open 

14-- tw--.j 

I 1 __ ----3v 

Inp~3 X,-1._S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) 

I a. ____ ov 
tPZL-.J ~ I 

I I tp~ 14-
O I \ ___ L~I_ 3.SV 

utput I I I 
wa;~f:~~ ~ I 1.S V I ~L~ 0.= V VOL 

(see Note C) I tPHZ-.i!.-

tPZH -+I 14- I 
O~~ V 

~~v::~:e~ ['.5 V ~;: il.". V OH 
(see Note C) ___ J - - - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162500, SN74ABT162500 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBr TM· (Universal Bus Transceiver) 
Combines D-Type latches and D-Type 
Flip-Flops for Operation In Transparent, 
latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
<O.8VatVcc=5V,TA=25°C -

• B-Port Outputs Have Equivalent 25-0 
Series Resistors, So No External Resistors 
Are Required 

• Flow-Through Architecture Optimizes PCB 
layout 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (Dl) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CIKAB and 
"CLKBA) inputs. 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT162500 ••• WD PACKAGE 
SN74ABT162500 •.. DL PACKAGE 

(TOP VIEW) 

OEAB 1 56 GND 
LEAB 2 55 C1J<AB 

A1 3 54 B1 
GND 4 53 GND 

A2 5 52 B2 
A3 6 51 B3 

VCC 7 50 Vec 

A4 8 49 B4 
A5 9 48 B5 
A6 10 47 B6 

46 GND 
A7 12 45 B7 
A8 13 44 B8 
A9 14 43 B9 

A10 15 42 B10 
A11 16 41 B11 
A12 17 B12 

GND GND 
A13 B13 
A14 B14 
A15 B15 
Vec Vec 

A16 B16 
A17 B17 

GND GND 
A18 B18 

OEBA CLKBA 
LEBA GND 

For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the 
A data is latched if'CIRAS is held at a high or low logic level. If LEAB is low, the A bus data is stored in the 
latch/flip-flop on the high-to-Iow transition of 'CCRAS. Output-enable OEAB is active high. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses DEBA, LEBA, and CCKBA. The output enables are 
complementary (OEAB is active high and DEBA is active low). 

The B-port outputs, which are designed to sink up to 12 rnA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

Widebus+. EPIC-lIB. and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Iniormlllon concerns producta In theiormlllvi or 
dealgn pha.. 01 davelopment. Charactlriatlc dlta and other 
.p.clflcltlon. ara dllign goal •• Taxa.lnatrumlnll r ... rvntha right to 
cheng. or dllContlnu.th ... producta without notlc •. TEXAS • 
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SN54ABT162500, SN74ABT162500 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

description (continued) 

The SN74ABT162500 is packaged in Tl's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

5-66 

The SN54ABT162500 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162500 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB C[KJ(S A B 

L X X X Z 
H H X L L 

H H X H H 
H L ~ L L 

H L ~ H H 
H L H X Bo* 
H L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEB;!;, LEBA, and CCKBA. 

* Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that ~ 
was low before LEAB went low. 
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logic symbolt 

1 
OEAB 

Cl:KJ(S 
55 

'" 2 
LEAB 

~ 

~ 

"C"LKEf.( 

27 "-
30 "-
28 

LEBA 
~ 

3 
A1 

l.-
5 

A2 .. 
~ 

6 
A3 ~ 

8 
A4 

9 
AS ~ 

10 
A6 

12 
A7 ~ 

13 
A8 ...... 

14 
A9 

15 
A10 .... .. .. ~ 

16 
A11 

17 
A12 

19 
A13 ...... .. ~ 

20 
A14 

21 
A15 ...... .. ~ 

23 
A16 .... 

..... P' 

24 
A17 

26 
A18 , p 

EN1 
2C3 

C3 
G2 

EN4 
5C6 

C6 
G5 ., 
3D 1 
4'V 1 

SN54ABT162500, SN74ABT162500 
18·81T UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

r 
54 

1V' 

W 60 

81 

52 
~p B2 

51 
~ 83 

49 
........ 84 

48 
~ 85 

47 .. B6 
45 

p 87 
44 

p B8 
43 .. ........ B9 
42 

B10 
41 ---.. ~ B11 
40 ...... ..... ~ 812 
38 

p B13 
37 .. ..... ~ B14 
36 

~ 815 
34 .... 

~ B16 
33 

B17 
31 

818 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

TEXAS .. 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

ABT162500-2 
5-67 

== W 

> W 
a: 
D.. 
I-
0 
::l 
C 
0 
a: 
D.. 



""C 
:c 
o 
c 
c: 
o 
-I 
""C 
:c 
m 
S 
m :e 

SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH a-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

logic diagram (positive logic) 

C1 C1 
81 

A1 --e-----+--+--+-----------;10 10 

C1 

10 10r-----------~-+--+-~~~ 

v 
To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ", ....................................................... -0.5 V to 7 V 
Input voltage range, VI (except 110 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162500................................. 96 mA 

SN74ABT162500 ................................ 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VA < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

5-68 

TEXAS • 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

ABT16250D-2 



SN54ABT162500, SN74ABT162500 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT162500 SN74ABT162S00 

UNIT 
MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

10l Low-level output current 
A ports 48 64 

mA 
B ports 12 12 

llVllv Input transition rise or fall rate Outputs enabled 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.S V, 11=-18mA 

Vee=4.5V, 10H =-3 mA 2.S 

VOH 
Vee=5V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

Vee = 4.5 V, 10l= 48 mA 

VOL Vee = 4.5 V, 10l= 64 mA 
A ports 

Vee = 4.5 V, 10l= 12 mA B ports 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.S V, Vo=o.SV 

IOFF Vee=OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

1011 Vee=5.5V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 

lee 10 =0, 
AorB 

Outputs low 
ports 

VI = Vee or GND Outputs disabled 

lliec" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cio Vo = 2.5 V or 0.5 V Aor B ports 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and IOZl include the input leakage current. 

SNS4ABT162S00 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

0.8 

±1 ±1 

±100 ±100 

50 50 

-50 -so 

±100 

50 50 

-180 -50 -180 

3 3 

76 76 

3.3 3.3 

1.5 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT162S00 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

0.55 V 

0.8 

±1 

±100 
!J,A 

50 !J,A 

-so !J,A 

±100 !!A 
50 !!A 

-50 -180 mA 

3 

34 mA 

3.3 

1.5 mA 

pF 

pF 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT162500, SN74ABT162500 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SNS4ABT162500 SN74ABT162500 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

tw Pulse duration 
LEAB or LEBA high 

CI:RAS or crnBA high or low 
ns 

A before CI:RAS l 

tsu Setup time 
B before crnBAl 

IClXhigh 
ns 

A before LEAB l or B before LEBAl I ClX low 

th Hold time 
A after CI:RASl or B after crnBAl 
A after LEAB l or B after LEBAl 

ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
AorB 

tpHL 

tpLH 
LEABor LEBA 

tpHL 

tpLH 

tpHL 
CI:RAS or crnBA 

tpzH 
OEAB orOEB7\ 

tPZL 

tpHZ 

tpLZ 
OEAB or 0EB7\ 

5-70 

Vcc =5V, 
TO 

(OUTPUT) TA = 25°C 

MIN TYP MAX 

150 200 

BorA 

BorA 

BorA 

BorA 

BorA 

TEXAS • 
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SN54ABT162500 SN74ABT162500 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

ns 

ns 

ns 

ns 

ns 
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SN54ABT162500, SN74ABT162500 
18-81T UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output ---O---c)------vv..,...,....--J 

Under Test 

CL= 50 pF 

(soe Note A) T sooo 

LOAD CIRCUIT FOR OUTPUTS 

3V 

TIming Input 
--------x1.S V 
_____ ....J.I'--______ OV 

1 1 I 
14 t ~14 th ~ 
1 .. u 1 

--~~1.SV ~ :: Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input---.f 1.S V 

3V 

\~s~--- OV 

1 I 

14 ~ tpHL 
tpLH 

14 ~ 
1 1 

~
VOH 

1.SV 
VOL 

1 

oulPu_t ____ J11.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 

tPLZltPZL 7V 
tpHz/tpZH Open 

~--tw~ 

I 1 __ --3V 

,
npu,3 X,-l'_S_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) 

I [l ____ OV 

tpZL -.J 14- I 
I I tp~ 14-

O I \ ___ L~I_ 3.SV 
utput I I 

wa;~f~~~ ~ I 1.S V : ~L~ 0.= V VOL 

(see Note C) I tpHZ-.I \.-

tpZH --.j 14- I 
Output V 

Waveform 2 t "\ ~ -- OH 

(S~~~o~~~~ ___ J ~~ __ ~OH-0.3V_OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr '" 2.5 ns, tf'" 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBT ™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at V cc = 5 V, TA = 25°C 

• B-Port Outputs Have Equivalent 25-0 
Series Resistors, So No External Resistors 
Are Required 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 

SEPTEMBER 1992-REVISED OCTOBER 1992 

SN54ABT162501 ••• WD PACKAGE 
SN74ABT162501 ... DL PACKAGE 

(TOP VIEW) 

OEAB 
LEAB 

A1 
GND 

A2 
A3 

Vcc 
A4 
A5 
A6 

GND 
A7 

A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vcc 
A16 

1 

4 

7 

8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

A17 24 

GND 25 
A18 26 

OEBA 27 
LEBA 28 

56 
55 
54 
53 
52 
51 
50 

49 
48 

43 

41 
40 
39 
38 
37 
36 
35 

GND 
CLKAB 
B1 
GND 
B2 
B3 
Vcc 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 

Vcc 
B16 
B17 
GND 

31 B18 
30 CLKBA 
29 GND 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

The B-port outputs, which are designed to sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT162501 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus+, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT162501 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162501 is characterized for operation from -40°C to 85°C. 

5-74 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB lEAB ClKAB A B 
l X X X Z 
H H X L L 

H H X H H 
H L t L L 
H L t H H 
H L H X Bo* 
H L l X Bo' 

t A-to-B data flow Is shown: B-to-A flow Is similar but 
uses OEBA, LEBA, and CLKBA. 

* Output level before the Indicated steady-state Input 
conditions were established, provided that CLKAB 
was high before LEAB went low . 

, Output level before the indicated steady-state Input 
conditions were established. 
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logic symbolt 

1 
OEAB 

55 
CLKAB 

2 
LEAB 

27 
~ 

30 
CLKBA 

28 
LEBA 

3 
A1 

5 
A2 

6 
A3 

8 
A4 

9 
AS 

10 
A6 

12 
A7 

13 
A8 

14 
A9 

15 
A10 

16 
A11 

17 
A12 

19 
A13 

20 
A14 

21 
A15 

23 
A16 

24 
A17 

26 
A18 

EN1 
2C3 

~ 
C3 
G2 

i'. EN4 

5C6 

~ C6 
G5 
":l 

4-
3D 1 
4~ 1 

... .. 
.... 
... po 

... 
.... 

.... 

..... 

... 

..... 
... .. 
..... ..... 
... 

SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

1" 54 
1~ 

W 60 
52 

B1 

.. B2 
51 

B3 
49 

~ ..... B4 
48 .. B5 
47 .. B6 
45 

B7 
44 

B8 
43 .. B9 
42 

B10 
41 

B11 
40 .. B12 
38 

B13 
37 .. B14 
36 

B15 
34 ... _ .. ... B16 
33 

B17 
31 

B18 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617·12. 
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SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

logic diagram (positive logic) 

OEAB 1 

LEBA 

CLKAB 

LEAB 

C1 C1 

A1 ~3~-----+--~-+----------~10 10 

C1 C1 

10 10~----------~-+--+-~~~ 

v 
To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162501 ................................. 96 mA 

. SN74ABT162501 .............................. ' .. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VA < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT162501 SN74ABT162501 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

10l Low-level output current 
A ports 48 64 

Bports 
mA 

12 12 

l:lVl:lv Input transition rise or fall rate Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3 mA 2.5 

Vee = 5 V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H = -32 mA 2* 

Vee = 4.5 V, 10l = 48 mA 

VOL Vee = 4.5 V, 10l = 64 mA 
A ports 

Vee = 4.5 V, 10l = 12 mA B ports 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

IOZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

IOFF Vee = OV, VI orVo:s; 4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

lo~ Vee = 5.5 V, Vo = 2.5 V -50 -100 

Vee = 5.5 V, Outputs high 

lec 10 =0, 
AorB 

Outputs low 
ports 

VI = Vee or GND Outputs disabled 

Vee = 5.5 V, One input at 3.4 V, Control inputs 
l:llee# 

Other inputs at Vee or GND Aor B ports 

Cj VI = 2.5 V or 0.5 V Control inputs 4 

Cjo Vo = 2.5 V or 0.5 V Aor B ports 8 

t All tYPical values are at Vee = 5 V. 
tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and IOZl include the input leakage current. 

SN54ABT162501 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

0.8 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

3 3 

76 76 

3.3 3.3 

5 6 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT162501 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

0.55 V 

0.8 

±1 

±100 
IlA 

50 IlA 

-50 IlA 

±100 IlA 

50 IlA 

-50 -180 mA 

3 

34 mA 

3.3 

5 

1.5 
mA 

pF 

pF 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SEPTEMBER 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

5000 
From Output ----e>--.--JV\f\r----./ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

TEST S1 
tpLWtpHL Open 
tpa..z/tpzL 7V 

tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw----+l 

I 1'---3V 

3V 
Timing Input --------x1.5 V 

_____ ....J. 1'--_____ _ 
OV 

Inpm ""3 X,-'_·5_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I.. .~ ~ 
1 tau ,- th 1 

__ "",\1 1 3V 

Data Input __ --JX1•5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.5V 

3V 
\1.5~--- OV 

tpLH \41 ~ 1 ' 
14 ~ tpHL 

~
VOH 

1.5V 
VOL 

1 

Outpu_t ____ -'11.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.5V 
I ~ ____ OV 

tPZL --.I!4- I 
I I tp~ ~ 

Output I V ___ L:~ 3.5V 

wa~~f~~~ ~ : , 1.5 V :.f VOL~ 0.= V VOL 

(see Note C) I tPHZ-'/!.-

tpZH -+I 14- I V Output 

Waveform 2 t \ VV'O;: 00"3 V OH 
S1 at Open 1.5 V __ '-

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s: 10 MHz, Zo = 50 0, tr :s: 2.5 ns, tf:S: 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162600, SN74ABT162600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus TOO Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBT TOO (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 VatVcc = 5 V, TA = 25°C 

• B-Port Outputs Have Equivalent 25-Q 
Series Resistors, So No External Resistors 
Are Required 

• Flow-Through Architecture Optimizes PCB 
Layout ' 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

JUNE 1992-REVISED OCTOBER 1992 

SN54ABT162600 ••• WD PACKAGE 
SN74ABT162600 .•• DL PACKAGE 

(TOP VIEW) 

UEAB 
LEA8 2 

A1 3 
GND 4 

A2 5 
A3 6 

Vce 7 
A4 8 

AS 9 

A6 10 

GND 11 

A7 12 

A8 13 

A9 14 

A10 15 

A11 16 
A12 17 

GND 18 

A13 19 

A14 20 
A15 21 

Vee 22 
A16 23 
A17 24 

GND 25 

A18 26 
UEBA 27 

CLKENAB 
55 CCKAS 
54 81 
53 GND 
52 82 
51 83 

50 Vee 
49 84 
48 85 

86 
46 GND 
45 87 

88 
89 
810 

41 811 
40 812 
39 GND 
38 813 

814 
36 815 
35 Vec 
34 816 
33 817 
32 GND 
31 818 
30 C"LRBA 

LEBA 28 29 CLKENBA 
~---.. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (C[RAB and C'CK8A) inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAS is held at a high or low logic level. If LEAB is low, the A-bus data 
is stored in the latch/flip-flop on the high-to-Iow transition of CLKAS. Output-enable OEAS is active-low. When 
OEAS is low, the outputs are active. When OEAS is high, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEB'A, LEBA, CCKBA, and CLKENBA. 

The B-port outputs, which are designed to sink up to 12 mA, include 25-Q series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162600 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality" of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162600 is characterized over the full military temperature range of -55°e to 125°e. The 
SN74ABT162600 is characterized for operation from -40oe to 85°e. 

Widebus, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informllion cone • .". produell In th.formallva or 
dllign phlH of d.velopment ChoIrael.rI.de dell and oth.r 
apaclncadona Ifa dealgn goal .. TaxH Inatrumlnll flHrv .. the right to 
~h.ng. or dl.~onUnUlth ... pro~1I without noUe •• TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 

ABT162600-1 
5-79 

:?; 
w 
:> 
w 
a: 
c.. 
I­
o 
::l 
C 
o 
a: 
a. 



" :D 
o 
C 
c: 
o 
-I 

" :D 
m 
< -m :e 

SN54ABT162600, SN74ABT162600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

5-80 

FUNCTION TABLEt 

INPUTS OUTPUT 

C[KE~~B ~ LEAB CI:IWJ A B 

X H X X X Z 
X L H X L L 
X L H X H H 
H L L 'X X Bo* 
H L L X X Bo* 
L L L ~ L L 

L L L ~ H H 
L L L H X Bo* 
L L L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, crKB7\, and CLKENBA. 

* Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CIKAB was low before LEAB went low. 
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logic diagram (positive logic) 

~ 

cLkENAB 56 

C[KAEJ 
55 

LEAB 2 

LEBA 28 

CLKBA 
30 

cLkENBA 29 

0EEm 
27 

A1 _3_-41..-1 

v 

SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

>-_._.;;...54,;.-. B1 

To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162600................................. 96 rnA 

SN74ABT162600 ................................ 128 rnA 
Input clamp current, 11K (VI < 0) .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162600, SN74ABT162600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level Input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

A ports 
10L Low-level output current 

B ports 

M/llv Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT162600 SN74ABT162600 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 
mA 

12 12 

10 10 nsN 

-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C 
PARAMETER TEST CONDITIONS 

TVPt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3mA 2.5 

Vee=5V, 10H =-3mA 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

Vee = 4.5 V, IOL=48 mA 

VOL Vee = 4.5 V, 10L= 64mA 
A ports 

Vee = 4.5 V, 10L= 12 mA B ports 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or B ports 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVo :s4.5 V 

leEX Vo = 5.5V Vo=5.5V Outputs high 

10'11 Vee = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 

Icc 10=0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

lllee" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT162600 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

0.8 0.8 

:t1 :t1 

:t100 :t100 

50 50 

-50 -50 

:t100 

50 50 

-180 -50 -180 

2 2 

35 35 

2 2 

1.5 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT162600 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

0.55 V 

0.8 

:t1 

:t100 
!!A 

50 !!A 
-50 !!A 

:t100 !!A 
50 !!A 

-50 -180 mA 

2 

35 mA 

2 

1.5 mA 

pF 

pF 

II This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

LEAB or LEBA high 

C"CRAS or crKBA high or low 

A before C"CRAS ~ 
B before crKBA~ 

I C[K high 
A before LEAB~ or B before LEBM IC[K low 

A after C"CRAS l or B after crKBAl 
A after LEAB~ or B after LEBM 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlJ!.S. TEXAS 75265 

SN54ABT162600 

MIN MAX 

0 150 

SN74ABT162600 

MIN 

0 

UNIT 
MAX 

150 MHz 

ns 

ns 

ns 

ABT162600-1 
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SN54ABT162600, SN74ABT162600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

500C 
From Output -_-~r.--'VV'\r--_-/ 

Under Test 

CL= 50 pF 

(see Note A) I 500C 

tPLHltPHL Open 
tPu/tPZL 7V 
tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw-l>! 
1 1 __ --- 3V 

3V 
Tlmlnglnput -------X1.5v 

_____ --'. 1 '--_____ _ 
OV 

Input 3 X ..... 1_.5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION '.. .~ ~ , tau 1- th , 

----~, ,3V 
Data Input 

__ --'~1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~1.5V \1.5V 

tpLH ~ ~ 
, 1 

14 ~ tpHL 

3V 

OV 

, 

outpu_t ____ .,,11•5 V ~
--VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.5V 
1 ~ ____ ov 

tPZL -.I 14- 1 

1 1 tp~ ~ 

1 \ ___ L~I_ 3.5V 
Output 1 1 I 

wa~~f~~~~ 1
1

•
5V 

1 ~~O-=V VOL 

(see Note C) 1 tpHZ-.i!.-

tPZH -.j j4- I V Output 

Waveform 2 l \Vo V,;: 0.-3 V OH 
S1 at Open 1.5 V "-

(seeNoteC) ___ ...I - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 C, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBT ™ (Universal Bus Transceiver) 
Combines O-Type Latches and O-Type 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• ESO Protection Exceeds 2000 V Per 
MIL-STO-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

o Latch-Up Performance Exceeds SOO mA Per 
JEOEC Standard JESO-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = S V, TA = 2SoC 

• B-Port Outputs Have Equivalent 2S-0 
Series Resistors, So No External Resistors 
Are Required 

o Flow-Through Architecture Optimizes PCB 
Layout 

" Packaged in Plastic 300-mil Shrink 
Smail-Outline Packages (OL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WO) 
Using 2S-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

AUGUST 1992-REVISED OCTOBER 1992 

SN54ABT162601 ••• WD PACKAGE 
SN74ABT162601 ••• Dl PACKAGE 

(TOP VIEW) 

A2 
A3 

Vcc 
A4 

A6 
GND 11 

A7 12 
A8 13 
A9 14 

A10 15 
A11 16 

A12 17 
GND 18 
A13 19 

A14 20 

A15 21 

Vcc 22 

A16 23 

A17 24 

GND 25 
A18 26 

OEBA 27 
LEBA 28 

56 CLKENAB 
55 CLKAB 
54 B1 
53 GND 
52 B2 
51 B3 
50 Vce 
49 B4 
48 B5 
47 B6 
46 GND 

B7 
B8 
B9 
B10 

41 B11 
40 B12 
39 GND 
38 B13 

B14 
B15 
Vcc 
B16 
B17 
GND 
B18 
CLKBA 
CLKENBA 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data 
is stored in the latch/flip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB" is active-low. When 
OEAB" is low, the outputs are active. When OEAB" is high, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

The B-port outputs, which are designed to sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162601 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162601 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162601 is characterized for operation from -40°C to 85°C. 

Widebus, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 
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SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
AUGUST 1992-REVISED OCTOBER 1992 
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FUNCTION TABLEt 

INPUTS OUTPUT 

C[KEN~B onB LEAB CLKAB A B 

X H X X X Z 

X L H X L L 

X L H X H H 

H L L X X Bo* 
H L L X X Bo* 
L L L t L L 

L L L t H H 

L L L L X Bo* 
L L L H X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. . 

* Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAS went low. 

TEXAS • 
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logic diagram (positive logic) 

~ 

cLKENAB 56 

CLKAB 
55 

LEAB 
2 

LEBA 28 

CLKBA 
30 

CLKENBA 29 

OEBA 
27 

A1 ---,-3_~~ 

SN54ABT162601, SN74ABT162601 
18-81T UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
AUGUST 1992-REVISED OCTOBER 1992 

CE 

>-~1t-5_4_ B1 

~------------~v~--------------~ 
To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162601 ................................. 96 rnA 

SN74ABT162601 ................................ 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
AUGUST 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level Input voltage 

Vil Low-level Input voltage 

VI Input voltage 

10H High-level output current 

10l Low-level output current 
A ports 

Bports 

f..Vf..v Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT162601 SN74ABT162601 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 
mA 

12 12 

10 10 nsN 
-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 mA 

Vee = 4.5 V, 10H =-3mA 2.5 

Vee = 5V, 10H =-3 mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

Vee = 4.5 V, 10l= 48 mA 

VOL Vee = 4.5 V, 10l= 64 mA 
A ports 

Vee = 4.5 V, 10l= 12 mA B ports 

II 
Vee = 5.5 V, Control inputs 

VI = Vee or GND Aor B ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee=OV, VI orVo s4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 

lee 10=0, 
AorB 

Outputs low 
ports 

VI = Vee or GND Outputs disabled 

f..leeN Vee = 5.5 V, One input at 3.4 V, 
Other Inputs at Vee or GND 

CI VI = 2.5 VorO.5 V Control inputs 

Cio Vo = 2.5 VorO.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT162601 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

0.8 0.8 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

2 2 

35 35 

2 2 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT162601 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

0.55 V 

0.8 

±1 

±100 I!A 

50 I!A 
-50 I!A 

±100 I!A 
50 lolA 

-50 -180 mA 

2 

35 mA 

2 

1.5 mA 

pF 

pF 

# This is the Increase In supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT162601 

MIN MAX 

fclock Clock frequency 0 150 

tw Pulse duration 
LEAB or LEBA high 

CLKAB or CLKBA high or low 

A before CLKAB t 

tau Setup time 
B before CLKBA t 

I CLK high 
A before LEAB ~ or B before LEBAL I CLK low 

lt1 Hold time 
A after CLKAB t or B after CLKBA t 
A after LEAB ~ or B after LEBAL 

TEXAS .. 
INSIRUMENTS 
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SN74ABT162601 

MIN 

0 

UNIT 
MAX 

150 MHz 

ns 

ns 

ns 

ABT162601-2 
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SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

SOOO 
From Output --.---It--JV\J'v-----' 

Under Teat 

CL= 50 pF 

(aee Note A) I SOOO 

o 7V 

S1 o Open 

rND 

TE5T 51 
tpuVtpHL Open 
tPL.ZItPZL 7V 
tpHz/tpZH Open 

k--tw-.j 

1 1_--3V 
LOAD CIRCUIT FOR OUTPUTS 

TIming Input -------x1.S V 
_____ -J.I'-______ OV 

3V 
Inpu' 3 X\.,'_·S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION , , I 

,4 •• ~ th ~ 
, .. u , 

Data Input --~~,~v ~:: Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \1.SV 

tpLH 14 ~, ,~: '4 .. tpHL 

3V 

OV 

, , 
I ,.----'""II~rl VOH 

Output !1.SV 1.SV 
____ ...J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 
1 u. ____ OV 

tpZL --.I 14- 1 

1 1 tp~ 14-
O 1 \ ___ L~I_ 3.SV 

utput 1 1 I 

wa~~f:~~ ~ 1
1
•
5 

V 1 VOL~ 0.= V VOL 

(see Note C) 1 tpHZ-.I k-
tPZH --.! 14- I 

Output V 
Waveform 2 I - - - OH 

l -\ VV'OH-O.3V 
51 at Open 1.5 V '-

(see Note C) ___ oJ - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

5-90 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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ABT 2S-Q INCIDENT-WAVE SWITCHING DRIVERS 

• 
• 

• 

• 
• 
• 
• 

Features 

Incident-wave switching (IWS) 

Increased output-drive capability over 
standard ABT devices 

Designed for output drive of IOH = -80 rnA, 
IOL = 188 rnA across temperature and Vee 
conditions 

Sub-5-ns speed 

Power-on-demand active feedback circuitry 

Low inpuVoutput capacitance 

Widebus ™ functionality planned with 
equivalent SSOP pinout 

• 

• 

• 

• 
• 

• 

• 

• 

Benefits 

Improve system frequency response and 
reliability by eliminating 2 tpd delay shelf in the 
transition region caused by reflected waves 

Ideally suited to drive transmission lines on the 
incident wave at impedances as low as 10 0 
typically 

Ensure IWS at the input of receivers in highly 
capacitive, heavily loaded, or advanced 
backplane conditions where equivalent 
impedances go as low as 25 0 worst case 

High-performance equivalent to standard ABT 

Allow for low static enable current 
consumption equivalent to standard ABT 

As receiving devices, do not load down the 
driving devices 

Low simultaneous switching noise, 
VOLP < 0.8 V typically 

Drop-in replaceable to standard Widebus ™ 

SSOP pinouts 

The following table lists ABT 25-0 incident-wave switching driver devices currently being evaluated for market 
introduction. Customers interested in learning more about TI's plans for these devices should contact the 
General Purpose Logic Marketing hotline at (214) 997-5202. 

DESCRIPTION 

25-(2 16-Sit Transceiver 

Widebus is a trademark of Texas Instruments Incorporated. 



It State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

o Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 Q or 
Greater 

• Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

The 'ABT25241 is a 25-0 octal buffer and line 
driver designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
transceivers. 

The 'ABT25241 contains complementary 
output-enable (1OE and 20E) inputs. When 10E 
is low and 20E is high, the device transmits data 
from the A inputs to the Y outputs. When 10E and 
20E are high, the outputs are in the 
high-impedance state. Output-enable 1 OE affects 
only the 1Y outputs; output-enable 20E affects 
only the 2Y outputs. 

SN54ABT25241, SN74ABT25241 
25-0HM OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT25241 ••• JT PACKAGE 
SN74ABT25241 ••• ow OR NT PACKAGE 

(TOP VIEW) 

1Y1 
GND 
1Y2 
1Y3 

GND 
1Y4 
2Y1 

GND 
2Y2 
2Y3 

GND 
2Y4 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 
11 14 

12 13 

10E 
1A1 
1A2 
Vcc 
1A3 
1A4 
2A1 
2A2 
Vcc 
2A3 
2A4 
20E 

SN54ABT25241 •.• FK PACKAGE 
(TOP VIEW) 

,q-T"'~() ()C"),q-

~ ~ z ~~ ~ 
IL......oI 

4 321 282726 ;[ 
1A3 5 25 20E 
Vcc 6 24[ 2Y4 
1A2 7 23 GND 
NC 8 22 NC 

1A1 9 21 2Y3 
10E 10 20 2Y2 
1Y1 11 19 GND 

12 1314 1516 1718 
r-1 1r-1 

~~~~~>!>= 
<!)T"'T'" <!)'T"'C\I 

NC - No internal connection 

This buffer/driver is capable of sinking 188 mA of IOL current, which facilitates switching 25-0 transmission lines 
on the incident wave. The distributed Vcc and GND pins minimize switching noise for more reliable system 
operation. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value ofthe resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN54ABT25241 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT25241 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PROOUCT PREVIEW Infonnatlon COIICeITll producllin thelonnlllve or 
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SN54ABT25241, SN74ABT25241 
25·0HM OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

FUNCTION TABLES 

INPUTS OUTPUT 
10£ 1A 1Y 

L H H 

L L L 

H X Z 

INPUTS OUTPUT 
20E 2A 2Y 

H H H 

H L L 

L X Z 

logic symbol t logic diagram (positive logic) 

10£ 
24 

f'... EN 

23 
~'. 

1A1 1 
22 

1A2 
20 

1A3 
19 

1A4 

13 
20E 

18 
~N 

2A1 1 
17 

2A2 
15 

2A3 
14 

2A4 

1 
"V 

3 

4 

6 

7 
"V 

9 

10 

12 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

10£ 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

lEe Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

2A2 

2A3 

2A4 

TEXAS • 
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20 
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4 1Y3 
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10 2Y3 

12 2Y4 



SN54ABT25241, SN74ABT25241 
25-0HM OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ............... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... -0.5 V to Vee 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Current into any output in the low state, 10: SN54ABT25241 ................................. 250 rnA 

SN74ABT25241 ................................. 376 rnA 
Operating free-air temperature range: SN54ABT25241 ............................... -55°C to 125°C 

SN74ABT25241 ................................ -40°C to 85°C 
Maximum power dissipation at TA = 55°C (in still air): DW package ................................ 1 W 

NT package .............................. 1.3 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

TEXAS ~ 
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SN54ABT25241 SN74ABT25241 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-18 -18 

-53 -80 

125 188 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

nsN 

°e 
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SN54ABT25241, SN74ABT25241 
25·0HM OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT25241 SN74ABT25241 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN 

VIK Vee = 4.5 V, II =-18 mA -1.2 

Vee = 4.75 V, IOH =-3 mA 2.7 

VOH Vee = 4.5 V, IOH =-53 mA 2 

Vee = 4.5 V, IOH =-80 mA 2.4 

Vee = 4.5 V, IOl= 94 mA 0.55 

VOL Vee = 4.5 V, IOl= 125 mA 0.8 

Vee = 4.5 V, IOl = 188 mA 

II Vee = 5.5 V, VI = Vee or GND ±1 

Vee = 4.5 V, VI =0.8V 100 
Ihold 

Vee = 4.5 V, VI =2V 
A pins 

-100 

IOZH* Vee = 5.5 V, Vo = 2.7V 50 

IOZl* Vee = 5.5 V, Vo = 0.5 V -50 

IOFF Vee=OV, VI orVo $: 4.5 V ±500 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 

lo§ Vee = 5.5 V, Vo=2.5V -50 180 -50 

Outputs high 500 

Icc 
Vee = 5.5 V, Outputs open, 

Outputs low 30 
VI = Vee or GND 

Outputs disabled 500 

dice' 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 
1 

Cj Vee = 5 V, VI =Vee or GND 

Co Vee = 5 V, Vo =Vec or GND 

t All typical values are at Vee = 5 V, TA = 25°C. 
* For I/O ports, the parameters IIH and III include the off-state output current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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TYpt MAX 

-1.2 

0.55 

0.7 

±1 

100 

-100 

50 

-50 

±100 

50 

180 

500 

30 

500 

1 

UNIT 

V 

V 

V 

!lA 

!lA 

!lA 
!lA 
!lA 
!lA 
mA 

!lA 
mA 

IlA 

mA 

pF 

pF 



SN54ABT25241, SN74ABT25241 
25·0HM OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

SOOO 
From Output - __ ----4 ___ ~'VV\r----J 

S1 

Under Teat 

CL= SO pF 

(aee Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 
tPUiftPHL Open 

tPL.ZltPZL 7V 
tpHz/tpZH Open 

,.---- 3V 

1.SV 
____ ...I.Q. ____ OV 

tpZL --.I 14- I 
I tp~ ~ 

Input L 3V 
1 I LI 

Output --....... ""I:V+ - - -I -II~ - 3.S V 

Waveform 1 "'\ 1.S V I f VOL + 0.3 V \1.SV (aee Note B) ---II 1.S V 

tpLH 14 ~ 
S1 at i V . I _ - - - VOL 

(see Note C) tpHZ--..l ~ 1 I 
OV 

1 

output _____ ..J11.S V 

14 ~ tPHL 

~
--VOH 

1.SV 
VOL 

tPZH --.I 14- I 
Output V 

Waveform 2 I \:--- OH VOH-0.3V 
S1 at Open 1.S V 

(see Note C) ___ ..I - - - - .. OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, 20 = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at Vcc = 5 V, TA = 25°C 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 Q or 
Greater 

• Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

The 'ABT25244 is a 25-Q octal buffer and line 
driver designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
transceivers. 

When the output-enable (1OE and 20E) inputs 
are low, the device transmits data from the A 
inputs to the Y outputs. When 10E and 20E are 
high, the outputs are in the high-impedance state. 

SN54ABT25244, SN74ABT25244 
25·0HM OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT25244 •.• JT PACKAGE 
SN74ABT25244 ••• ow OR NT PACKAGE 

(TOP VIEW) 

1Y1 
GND 

2Y3 
GND 
2Y4 

10E 
1A1 
1A2 
Vcc 
1A3 
1A4 
2A1 
2A2 
Vee 
2A3 
2A4 
20E 

SN54ABT25244 •.• FK PACKAGE 
(TOP VIEW) 

~~~~~~~ 
4 3 2 1 2827 26 

1A3 5 25 20E 
Vcc 6 24 2Y4 
1A2 7 23 GND 
NC 8 22 NC 

1A1 9 21 2Y3 
10E 10 20 2Y2 
1Y1 11 19 GND 

12 1314 15 16 1718 

~~~~~~>= 
C!) ........ C!) .... C\I 

Ne - No internal connection 

This buffer/driver is capable of sinking 188 rnA of IOl current, which facilitates switching 25-Q transmission lines 
on the incident wave. The distributed Vec and GND pins minimize switching noise for more reliable system 
operation. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN54ABT25244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT25244 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information cone.rna producta In the formltlv. or 
d .. lgn phi.. of development. Chlrac:ttrlltlc dttI and other 
apeclflcatlonl arl dellgn goal .. Tlxuinllrumanll rlllt'VlI thl right to 
chlngl or dlac:ontlnul th_ producll without notice. TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT25244, SN74ABT25244 
25·0HM OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

~ A Y 

L H H 

L L H 

H X Z 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2~ 

2A1 

2A2 

2A3 

2A4 

24 

23 

22 

20 

19 

13 

18 

17 

15 

14 

" EN 

L; 
1 

f'... EN 

L;' 
1 

1 
"V 

3 

4 

6 

7 
"V 

9 

10 

12 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

1~ 

1A1 

1A2 

1A3 

1A4 

2~ 

2A1 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

lEe Publication 617-12, 

2A2 

2A3 

2A4 

Pin numbers shown are for DW, JT, and NT packages, 
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SN54ABT25244, SN74ABT25244 
25-0HM OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Va ............... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Va ............................... -0.5 V to Vee 
Input clamp current, 11K (VI < 0) .... ',' ..................................................... -18 rnA 
Output clamp current, 10K (VA < 0) ....................................................... -50 mA 
Current into any output in the low state, 10: SN54ABT25244 ................................. 250 rnA 

SN74ABT25244 ................................. 376 rnA 
Operating free-air temperature range: SN54ABT25244 ............................... -55°C to 125°C 

SN74ABT25244 ................................ -40°C to 85°C 
Maximum power dissipation at TA = 55°C (in still air): DW package ................................ 1 W 

NT package .............................. 1.3 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vce Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

l1VIJ.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT25244 SN74ABT25244 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-18 -18 

-53 -80 

125 188 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

rnA 

nsN 
·e 
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SN54ABT25244, SN74ABT25244 
25·0HM OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating' free-air temperature range (unless 
otherwise noted) 

SN54ABT25244 SN74ABT25244 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 V 

Vee = 4.75 V, 10H =-3 mA 2.7 

VOH Vee = 4.5 V, 10H =-53mA 2 V 

Vee = 4.5 V, 10H =-80mA 2.4 

Vee = 4.5 V, IOL=94 mA 0.55 0.55 

VOL Vee = 4.5 V, 10L == 125 mA 0.8 V 

Vee = 4.5 V, 10L= 188 mA 0.7 

II Vee = 5.5 V, VI = Vee or GND :t1 :1 !.lA 
Vee = 4.5 V, VI =0.8V 

A pins 
100 100 

!.lA Ihold 
Vee = 4.5 V, VI=2V -100 -100 

10ZH* Vee = 5.5 V, Va =2.7V 50 50 !.lA 
10ZL* Vee = 5.5 V, Vo=0.5V -50 -50 !.lA 
10FF Vee = OV, VI or Va :s: 4.5 V :500 :t100 !.lA 
leEX Vee = 5.5 V, Vo=5.5V Outputs high 50 50 !.lA 
lo§ Vee = 5.5 V, Vo=2.5V -50 180 -50 180 mA 

Outputs high 500 500 !.lA 
Icc 

Vee = 5.5 V, Outputs open, 
Outputs low 30 30 mA 

VI = Vee or GND 
Outputs disabled 500 500 !.lA 

Alec' 
Vee = 5.5 V, One input at 3.4 V, 

Other inputs at Vee or GND 
1 1 mA 

CI Vee=5V, VI =Vee or GND pF 

Co Vee=5V, Va =Vee or GND pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* For I/O ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT25244, SN74ABT25244 
25·0HM OCTAL BUFFERS/DRIVERS· 

WITH 3·STATE OUTPUTS 
JUNE 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOOO 
From Output - ___ -~t----'V\I'Ir---J 

S1 o Open 

Under Test 

CL= 50 pF 

(see Note A) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
(see Note B) ---...II 1.5 V 

3V 
\~5~--- OV 

tpLH l4 ~ , I 

14 ~ tpHL , 

Output ______ 11.5 V ~
-VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tPLHltPHL Open 
tpa.z/tpZL 7V 
tpHzltpzH 9pen 

---- 3V 

1.SV 

'---I.~---- OV 

tPZL -.I 14- I 
I tp~ ~ 

I L' 
Output ----:--,:{+ -1.S-V - I -,-r-- 3.5 V 

wa~~f:~~~ , } ~L~O~VVOL 
(see Note C) tpHZ-.i !.-

tpZH --.! 14- I 
Output V 

Waveform 2 1 \ v: - - OH 

(S~~~o~~~~ ___ -' ~~ __ ;:OH-O.3~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tl:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =O) 

• Latch·Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD·17 

• Typical VOLP (Output Ground Bounce) < 1 V 
atVcc = 5 V, TA = 25°C 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 0 or 
Greater 

• Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

The 'ABT25245 is a 25-0 octal bus transceiver 
deSigned for asynchronous communication 
between data buses. It improves both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
transceivers. 

The device allows data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic level at the 
direction-control (OIR) input. The output-enable 
(OE) input can disable the device so that both 
buses are effectively isolated. 

SN54ABT25245, SN74ABT25245 
25-0HM OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

SN54ABT25245 ... JT PACKAGE 
SN74ABT25245 ... ow OR NT PACKAGE 

(TOP VIEW) 

A1 
GND 

A2 
A3 

GND 
A4 
AS 

GND 
A6 
A7 

GND 
A8 

1 U 24 
2 23 
3 22 
4 21 
5 20 
6 19 
7 18 
8 17 
9 16 
10 15 
11 14 
12 13 

DIR 
B1 
B2 
Vcc 
B3 
B4 
B5 
B6 
Vcc 
B7 
B8 
OE 

SN54ABT25245 ... FK PACKAGE 
(TOP VIEW) 

.q-LO co 0 (.,) ..... 00 
alalalz~mal 

4 3 2 1 282726 
B3 5 25 OE 

Vcc 6 24 A8 
B2 7 23 GND 
NC 8 22 NC 
B1 9 21 A7 

DIR 10 20 A6 
A1 11 19 GND 

12 1314 15161718 

~~~~~~~ 
(!) (!) 

Ne - No internal connection 

This transceiver is capable of sinking 188 rnA of IOl current, which facilitates switching 25-0 transmission lines 
on the incident wave. The distributed Vee and GND pins minimize switching noise for more reliable system 
operation. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN54ABT25245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT25245 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments incorporated. 
PRODUCT PREVIEW information concerne producta In thIlorrn811vt or == of cIewIopmtnt. ChnCtII1It1c dill llId other 
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SN54ABT25245, SN74ABT25245 
25-0HM OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

FUNCTION TABLE 

INPUTS 

OE DIR 
OPERATION 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

logic symbolt logic diagram (positive logic) 

OE 

DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

13 

24 

1 

3 

4 

6 

7 

9 

10 

12 

" G3 

" L 
3EN1(BA] 

3EN2(AB] , 
L 'i1 1 

t> 
.... --'0. 
~ ... 
... , 

~ 

... 

... , 

... 

... 

r 
23 

2'i1 --=r 
22 .. 

~ ... 
20 

19 .. 
~ ... 

18 

17 
... 

15 

14 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

24 
DIR "=";'-0---1 

~ ____ r-r-_____ ~1 __ 3 OE 

A1---o---f 

1--G-__ 23_ B1 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ............... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... -0.5 V to Vee 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Current into any output in the low state, 10: SN54ABT25245 (A port) ......................... 250 rnA 

SN54ABT25245 (B port) .......................... 96 rnA 
SN74ABT25245 (A port) ......................... 376 rnA 
SN74ABT25245 (B port) .......................... 128 rnA 

Operating free-air temperature range: SN54ABT25245 ............................... . -55°C to 125°C 
SN74ABT25245 ................................ -40°C to 85°C 

Maximum power dissipation at TA = 55°C (in still air): OW package ................................. 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recorylmended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT25245, SN74ABT25245 
25·0HM OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT25245 SN74ABT25245 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level Input voltage 0.8 0.8 V 

VI Input voltage 0 Vcc 0 Vcc V 

11K Input clamp current -18 -18 rnA 

IOH High-level output current 
A ports -53 -80 

rnA 
B ports -24 -32 

IOL Low-level output current 
A ports 125 188 

Bports 
rnA 

48 64 

At/!:N Input transition rise or fall rate Outputs enabled 10 10 nsN 
TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 2: Unused or floating pinS (Input or I/O) must be held high or low. 

TEXAS ." 
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SN54ABT25245, SN74ABT25245 
25-0HM OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

-- ~ ..... ,~. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT25245 SN74ABT25245 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 rnA -1.2 -1.2 V 

Vee = 4.75 V, IOH =-3 rnA 2.7 

A ports Vee = 4.5 V, IOH =-53 rnA 2 

Vee = 4.5 V, IOH =-80mA 2.4 

VOH Vee = 4.5 V, IOH =-3 rnA 2.5 2.5 V 

Bports Vee =5V, 10H =-3mA 3 3 

Vee = 4.5 V, 10H =-32mA 2 

Vee = 4.5 V, IOL=94 rnA 0.55 0.55 

A ports Vee = 4.5 V, IOL= 125mA 0.8 

VOL Vee =4.5V, 10L= 188mA 0.7 V 

Bports 
Vee = 4.5 V, IOL=55 rnA 0.55 

Vee = 4.5 V, IOL=64 rnA 0.55 

II 
Control Inputs 

Vee = 5.5 V, VI = Vee or GND 
±1 ±1 

Aor B ports ±100 ±100 JlA 

Ihold Aor B ports 
Vee =4.5V, VI =0.8V 100 100 

JlA 
Vee=4.5V, VI=2V -100 -100 

10ZH'* Vee = 5.5 V, Vo =2.7V 50 50 JlA 
10ZL'* Vee = 5.5 V, Vo=0.5V -50 -50 JlA 
10FF Vee =OV, VlorVo :$4.5 V ±500 ±100 JlA 
leEX Vee=5.5V, Vo=5.5V Outputs high 50 50 JlA 
lo§ Bports Vee = 5.5 V, Vo=2.5V -50 180 -50 180 rnA 

Outputs high 500 500 JlA 
lee 

Vee = 5.5 V, Outputs open, 
Outputs low 30 30 rnA 

VI = Vee or GND 
Outputs disablod 500 500 JlA 

~Iee' 
Vee=5.5V, One input at 3.4 V, 

1 1 rnA 
Other inputs at Vee or GND 

CI Control inputs Vee =5V, VI =Vee or GND pF 

Clo Aor B ports Vee =5V, Vo =Vee or GND pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
'* For I/O ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
, This Is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature. CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
vee =5V, 

SN54ABT25245 SN74ABT25245 
PARAMETER (INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

4.6 
ns 

tpHL 4.6 

tPZH 
OE AorB 

5.3 
ns 

tPZL 6.3 

tpHz 
OE AorB 

7.2 
ns 

tpLZ 6.3 
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SN54ABT25245, SN74ABT25245 
25-0HM OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output ---GIfo---e_-JV\/'v-----/ 

Under Teat 

CL= 50 pF 5000 

o 7V 

o Open 
TEST Sl 

tpLHItpHL Open 
tpLZltpZL 7V 
tpHz/tpzH Open 

(888 Note A) T 
Output 
Control 

(low-level 
enabling) 

,.....--- 3V 

1.SV '--__ ..J~_ - - - OV 

tpZL -..J j4- I 

LOAD CIRCUIT FOR OUTPUTS 

Input L 
\1.SV 

3V Output 
Waveform 1 

Sl at7V 
(see Note C) 

I I tp~ 14-
I ~---Hr- 3.5V 

"\ 1.SV I L VOL + 0.3 V (aee Note B) -'I 1.5 V 
OV ~--....... - - - - VOL 

tpHZ-.I !.-tpLH I.. ~ 
I I 

I I 

I 

output _____ ..Jll.5 V 

tpZH~ ~ I 
Output V 

Waveform 2 t \ V - - OH 

(s:~ ~o~:~~ ___ J ~ ~ __ ;:OH - 0.3 ~ 0 V 

~ ~ tpHL 

~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = SO Q, tr s 2.S ns, tf S 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Futurebus+/BTL TRANSCEIVERS 

• 

• 
• 
• 

Features 

Fully compatible with IEEE 1194.1-1991 (BTL) 
and IEEE 896-1991 (Futurebus+) standards 

Sub-5-ns performance 

7-,8-, and 9-bit versions 

18-channel transceiver version 

• TTL A port and BTL B port 

• 
• 
• 

BTL edge rates> 2 nsN 

Split I/O TTL port 

Bias Vee pin 

• TTL input clamp circuitry 

• 
• 

Open-collector BTL outputs 

Isolated logic GNDs and bus GNDs 

• JTAG test access port (TAP) availability on 
Futurebus+ transceivers 

• 52-pin standard quad flat pack and 1 ~O-pin 
shrink quad flat pack availability 

• TI has established an alternate source 

Benefits 

• Execute proper BTL and Futurebus+ protocol 

• ABT speed for Futurebus+ or advanced 
backplane transceiving 

• Perform status/synch functions in Futurebus+ 
applications as well as UBTn

• function in 
general-purpose BTL applications 

• Can implement a full Futurebus+ interface with 
single-side mounting 

• TTL-BTL and BTL-TTL translation 

• 

• 

• 

High-throughput interface ideally suited for 
low-noise backplane applications 

Input and output pin separation allows for 
simultaneous data load/unload 

Minimize distortion during live 
insertion/withdrawal 

• Allow for active termination 

• 

• 

• 

• 

• 

High-drive 1 OO-mA sink capability provides 
IWS capability down to 10 Q 

Minimize device-generated noise and 
transmission environment noise 

Pins allocated for 4-wire IEEE 1149.1-1990 
standard test bus, which will be implemented 
in future versions 

Fine-pitch surface-mount packaging saves 
valuable board space and meets Futurebus+ 
connector requirements 

Standardization that comes from a common 
product approach 

The following table lists Futurebus+/BTL transceiver devices currently being evaluated for market introduction. 
Customers interested in learning more about TI's plans for these devices should contact the General Purpose 
Logic Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'FB2042 52 8-Bit Futurebus+ Transceiver 

'FB2043 52 7-Bit Futurebus+ Transceiver 

UBT Is a trademark of Texas Instruments Incorporated. 



SN74FB1650 
18-BIT TTWBTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 

• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic B' 
Port 

• Open-Collector B'-Port Outputs Sink 100 rnA 
• Isolated Logic-Ground and Bus-Ground 

Pins Reduce Noise 

PCAPACKAGE 
(TOPVJEW) 

• Packaged In the High-Power Shrink Quad 
Flat Packages (SQFP) With 0.5-mm Pin 
Pitch 

• B'-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL Input Structures Incorporate Active 
Clamping and Bus Hold Networks 

« m 0 
«m ~m >0 

~~wwo~~~~omm ~~m~ ~m~w 0 O_O-zO_O-zO-o w~~ w «oz~ 
~~~~~~~~~~~~~~N~~~~~Nffiz~N 

NC 1 75 2B8 
VCC 2 74 GND 

GND 3 73 2Bi 
2A14 4 72 2$ 

2A04 5 71 GND 
2A13 6 70 2B5 

2A03 7 69 2B4 
GND 8 68 GND 
2A12 9 67 2m 

2A02 10 66 2~ 
2A11 11 65 GND 

2A01 12 64 2BT 
GND 13 63 NC 
1AI9 14 62 1B9 

1A09 15 61 GND 
1AI8 16 60 1B8 

1A08 17 59 1B7 
GND 18 58 GND 
1AI7 19 57 1B6 

1A07 20 56 1B5 
1AI6 21 55 GND 

1A06 22 54 1B4 
GND 23 53 1m 
VCC 24 52 GND 
NC 25 51 1~ 

re~re~gM~~~~~~~~~~~~~~~~~~~ 

~ ~o:to:to C')C')NNO""'''''' o~I~««mmmlmo 0 0 1"'" 
~O~Oz~O~Oz~O~ mm~~wwz~zm 
.,...~.,...~~.,...~.,...~~.,...~ ~~~~~~~~~~~.,... 

""'00"'" <!lm .,....,... al 

NC - No internal connection 

PRODUCT PREVIEW 1nf00000000on concema producta In IhIlormlllYe or 
desIgn pha.. 01 dtvtlopmtnl. ChlrlClttlatlc cllta Ind other 
IflIcIIIcItIona In dtllgn goIJa. T,xalnatrumlnla nllMllhl right to 
ching' or dltc:ontIIM IhIH producta without notlee. TEXAS ~ 
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SN74FB1650 
18·BIT TTLJBTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 

description 

The SN74FB1650 contains two 9-bit transceivers designed to translate signals between TTL and backplane 
transceiver logic (BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL signal levels. The open-collector B ports are specified to sink 100 mA. Two output 
enables, OEB and OEB, are provided for the B outputs. When OEB is low, OEB is high, or Vee is typically less 
than 2.5 V, the B port is turned off. 

The A port operates at TTL signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, DEA, is high. When OEA is low or when Vee is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating TTL inputs at a valid logic state. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 Von the BTL outputs when Vee is not connected. 

BG Vee and BG GND are the supply inputs for the bias generator. 

The SN74FB1650 is characterized for operation from O°C to 70°C. 

-a functional block diagram 

:D o 10EB --....:..4S"--_-i 

C c: 1'OEB -.,;.;46,,----(:] 

o 
-I 
-a 
:IJ 
m 
S 
m 
~ 

1CLKAB 

1LEAB 

1 LEBA 

1CLKBA 

10EA 

1~ 

1AI1 

43 

44 

41 

42 

39 

40 

36 
>---+----~-~-+-4-41D 

C2 

C1 

1D~~+--4-4-----4-4--< 

1A01 --=.37=--__ -< 
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SN74FB1650 
18-BIT TTl/BTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 

TRANSCEIVER FUNCTION TABLE 

INPUTS 

OES 
FUNCTION 

OEA OEB 

X H L A data to B bus 

H X X EJ data to A bus 
H H L A data to B bus, EJ data to A bus 

X L X 
B-bus isolation X X H 

X X X 
A-bus isolation 

L X X 

STORAGE MODE TABLE 

INPUTS 
FUNCTION 

LE CLK 

H X Transparent 

L t Store data 

L L Storage 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range: (except g port) ................................................. -1.2 V to 7 V 

(S port) . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. -1.2 V to 5.5 V 
Input current range (except B port) .....................................•.......... -40 rnA to 5 rnA 
Voltage range applied to any B output in the disabled or power-off state ................... -5 V to 5.5 V 
Voltage range applied to any output in the high state .................................... -5 V to Vee 
Current applied to any Single output in the low state: (A port) ................................. 96 rnA 

(S port) ................................ 200 rnA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

MIN NOM MAX UNIT 

Vee, BGVee Supply voltage 4.75 5 5.25 V 
BIAS Vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 
EJ port 1.62 

V 
Except EJ port 2 

VIL Low-level input voltage 
EJ port 1.47 

V 
Except EJ port 0.8 

11K Input clamp current -18 mA 

IOH High-level output current Aport -3 mA 

IOL LOW-level output current 
Aport 24 

mA 
EJ port 100 

TA Operating free-air temperature 0 70 °e 
NOTE 1: Unused or floating pinS (Input or I/O) must be held high or low. 

TEXAS .. 
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SN74FB1650 
18-BIT TIl/BTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 

electrical characteristics over recommended operating free-air temperature range 
PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK 
Sport Vee = 4.75 V, 11=-lBmA -1.2 V 

Except S port and AO port Vee = 4.75 V, II =-40mA -0.5 V 

VOH AOport Vee = 4.75 V 
10H =-1 rnA 

V 
10H =-3 rnA 2.5 3.3 

AOport Vee = 4.75 V 10l = 24 rnA 0.35 0.5 

VOL 
Sport 

10l= BO rnA 0.75 1.1 V 
Vee = 4.75 V 

10l= 100 rnA 1.15 

II Except Sport Vee = 5.25 V, VI = 5.25V 50 I!A 
IIH* Except Sport Vee = 5.25 V, VI =2.7V 50 I!A 

Ill; 
ExceptS port Vee = 5.25 V, VI =0.5V -50 

Sportt Vee = 5.25 V, VI = 0.75 V -100 
I!A 

Ihold 
AI port Vee = 5.25 V, VI=2V -100 

I!A 
AI port Vee = 5.25 V, VI =0.5V 100 

10ZH AOport Vee = 5.25 V, Vo =2.7V 5p I!A 
10Zl AOport Vee = 5.25 V, Vo=0.5V -50 I!A 
10H Sport Vee = a to 5.25 V, Vo = 2.1 V 100 I!A 
los§ Aport Vee = 5.25 V, Vo=O -30 -150 rnA 

A port to Sport 25 

lee S port to A port Vee = 5.25 V, 10=0 60 rnA 

Outputs disabled 

Cj VI = Vee or GND 5 pF 

Co Aport Vo = Vee or GND pF 

Cio S port per Pl194.0 
Vee=Ot04.75V 6 

Vee = 4.75 V to 5.25 V 5 
pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* For I/O ports, the parameters IIH and III include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

live Insertion specifications over recommended operating free-air temperature range 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

lee (BIAS Vee) 
Vee = a to 4.75 V, I VB = Oto 2V I VI (BIAS Veel = 4.5 V to 5.5 V 

450 
I!A 

Vee = 4.25 to 5.25 V I 10 

Vo Sport Vee = a, VI (BIAS Vee) = 4.5 V to 5.5 V 1.62 2.1 V 

Vee = 0, VB = 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V -1 

10 Sport Vee = a to 5.25 V, OEB = a to O.B V 100 I!A 
Vee = a to 2.2 V, OEB =Ot05V 100 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

tw Pulse duration, LCA or LCB 

tsu Setup time 

th Hold time 

7~ 

A or S before LE 

A or lJ before CLKt 

AorS after LE 

A or S after CLKt 

TEXAS ~ 
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ns 
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1 
ns 
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SN74FB1650 
18·BIT TTl/BTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
"S A 

tpHL 

tpLH 
LEAB "S 

tpHL 
tpLH 

CLKAB "S 
tpHL 

tpLH 
LEBA A 

tpHL 

tpLH 
CLKBA A 

tpHL 

tpLH 
"S A 

tpHL 

tpLH 
OEB orOE"S "S 

tpHL 

tpZH 
OEAorOEA A 

tPZL 
tpHZ 

OEAorOEA A 
tpLZ 

tsk(p)* 
Skew for any single channel 

A to"S or"Sto A I tpHL - tpLH I 

tsk(o)* 
Skew between drivers 

Ato"Sor"StoA 
in the same package 

tt Transition time, "S outputs (1.3 V to 1.8 V) 

tpR "S-port input pulse rejection 

t All typical values are at Vcc = 5 V, TA = 25°C. 
* Skew values are applicable for through mode only. 
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5 
ns 

5 

6 
ns 

6 

6 
ns 

6 

6 
ns 

6 

6 
ns 

6 

5 
ns 

5 

5 
ns 

5 

5 
ns 

5 

5 
ns 

5 

0.5 ns 

1 ns 

1 2 3 ns 

1 ns 
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SN74FB1650 
18·BIT TILlBTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Tost 

CL= SO pF 
(see Noto A) I 

SOOO 

5000 

Sl 

o 7V 

o Open 

o GND 

LOAD CIRCUIT FOR A OUTPUTS 

Timing Input _____ -J~'_1_.5_V ___ _ 

From Output :j6.S 0 Test 

Under Test Point 

30pF 

(.eeN.teA) I 
LOAD CIRCUIT FOR B OUTPUTS 

3V 

OV 

TEST 
tpLH/tpHL 
tPL.ZItPZL 
tpHz/tpZH 

i.. .~ ~ tau I th 
I I ~--tw-.j 

Sl 
Open 
7V 

GND 

Data Input -=X--'"'\ I ... l._S_V ____ ~ 
3V 

1 1~_-3V 

Input 3 X,-1._S_V __ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

OV 

OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

(see N~~:~: -.t 1.5 V \.~5~ - - - 0 V 

tpHL ~ .1' I ~: 
I ~ i tpLH 

----~\I )GI VOH 

O 1.S5V 1.5V 
utput ",", _____ - - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

Output 
Control 

(see Note B) 

,---- 3V 

1.5V 

'--_--J.~ - - - - 0 V 

tpLZ --.1 ~ I 
I I ~ ~ tPZL 

(see N~:':~: --.i 1.55 V \. ~S-;;- - - :: 

tpHL ~ ~I II ~: 

Output 
Sl at 7 V 

(see Note C) 

: ~ ___ L:~ 3.SV 

I "\ 1.SV : -{ ~L~O,=VVOL 
I" i tpLH 

----"""\1 t VOH 
Outputl.S V £l.S V 

'__ ____ ..1- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

I tpHZ~ ~ 
tpZH -.I 14- I 

I --- VOH 

(see ~~~~: ___ ...,t. ~ ~ _ ~H - 0.3 v ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 

NOTES: A. CL includes probe and jig capacitance. 

7-8 

B. All input pulses are supplied by generators having the following characteristics: TTL Inputs - PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, 
tl s 2.5 ns. BTL Inputs - PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tl s 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Compatible With IEEE 1194.1·1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic a 
Port 

• Open-Collector a-port Outputs Sink 100 rnA 

• Minimum a-port Edge Rate = 2 ns 

o Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

SN54FB2031 ••• we PACKAGE 
{TOP VIEW) 

:[ 1 U 480 OEB 
OEA 

BIASVcc 
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GND 
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A3 

GND 

.[ 2 47 
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AS 
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A8 
A9 
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BGVcc 
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BGGND 
SELO 
TDO 
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41 

40 

39 

38 

37 

360 
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33 ] 

32 ] 

31 

30 

29 

28 

27 

26 

25 

OEB 
TCK 
Vcc 
TMS 
GND 
BT 
GND 
B2 
GND 
ro 
GND 
B4 
GND 
as 
GND 
1M 
GND 
B7 
GND 
Im 
GND 
B9 
Vcc 
TDI 

SN54FB2031, SN74FB2031 
9·BIT TTLJBTL ADDRESS/DATA TRANSCEIVERS 
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A3 

GND 
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GND 
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GND 
A7 

GND 
A8 

GND 
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2 
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4 

5 

6 

7 

8 
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• BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 

• Available In Plastic Quad Flatpack (RC) and 
Ceramic Flatpack (WD) Packages 

• a·port Blasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

SN74FB2031 ••• RC PACKAGE 
(TOP VIEW) 

() 

~ 
~~ ()~L5ffi~G()~~~ 

~ (!) ~ ~ iii 0 0 I- ~ I- (!) IIll 
52 51 5049484746 45 44 43 42 41 40 

39 GND 
38 B2 
37 GND 
36 ro 
35 GND 
34 B4 
33 GND 
32 as 
31 GND 

10 30 as 
11 29 GND 
12 28 B7 
13 27 GND 
14151617181920~ 2223242526 

~::illl{)~ ° 9 0 Ci 81m ° I~ wC){)U ZwOI-> Z (f.)...J> ...J (!)(f.)1- (!) 
(!) (!) 
III III 

The 'FB2031 is a 9-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. . 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 rnA and have 
minimum output edge rates of 2 ns. Two output enables, DEB and O'EB, are provided for the B outputs. When 
OEB is low, O'EB is high, or Vee is typically less than 2.5 V, the B port is turned off. 

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, DEA, is high. When DEA is low or when Vee is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

PRODUCT PREVIEW Intormlllon concel'lll producllin the formlllv, or 
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aptclllCitionl Ire dellgn goal .. TIXH Inllrumenta rlltfVlI thl right to 
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SN54FB2031, SN74FB2031 
9·BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

description (continued) 

7-10 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the 'FB2031. Currently TMS and TCK are not connected and TOI is shorted to TOO. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vee is not connected. 

BG Vee and BG GNO are the supply inputs for the bias generator. 

The SN54FB2031 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB2031 is characterized for operation from O°C to 70°C. 

TRANSCEIVER FUNCTION TABLE 

INPUTS 

nEB 
FUNCTION 

OEA OEB 

L H L ~ data to B bus 

H L X 
B data to A bus 

H X H 

H H L ~ data to B bus, B data to A bus 

L L X 
Isolation 

L X H 

STORAGE MODE TABLE 

LCA, LCB RESULT 

0 Transparent 

1 Latches latched 

t Flip-flops triggered 

SELECT FUNCTION TABLE 

SEL1 SELO 
MUX MUX 
A .... B B .... A 

0 0 Latch Latch 

0 1 Thru Thru 

1 0 Flip-flop Flip-flop 

1 1 Flip-flop Latch 

TEXAS .. 
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SN54FB2031,SN74FB2031 
9-BIT TTl/BTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

functional block diagram 

18 
LCA 

SELO 20 

SEL1 15 

LCB 16 

OEB 46 

O'ES 
45 

OEA 47 

A 1 __ 2_0---ll-i 

~------------------~v~------------------~ 

To 8 Other Channels 

Pin numbers shown are for Re package. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range: (except B port) ................................................. -1.2 V to 7 V 

(B port) ..................................................... -1.2 V to 5.5 V 
Input current range (except B port) ................................................ -40 mA to 5 mA 
Voltage range applied to any B output in the disabled or power-off state ................... -5 V to 5.5 V 
Voltage range applied to any output in the high state .................................... -5 V to Vee 
Current applied to any single output in the low state: (A port) ........................ :........ 96 mA 

(B port) ................................ 200 mA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN54FB2031,SN74FB2031 
9·BIT nUSTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

recommended operating conditions (see Note 1) 

SN54FB2031 SN74FB2031 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vce. BIAS Vee, BG Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 
Sport 1.62 1.62 

Except S port 
V 

2 2 

V,l Low-level input voltage 
Sport 1.47 1.47 

V 
ExceptS port 0.8 0.8 

1,K Input clamp current -18 -18 mA 

10H High-level output current Aport -3 mA 

10l Low-level output current 
Aport 24 

mA 
Sport 100 100 

TA Operating free-air temperature -55 125 0 70 °C 

NOTE 1: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54FB2031 SN74FB2031 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

V,K 
Sport Vee = 4.5 V, I, =-18 mA -1.2 

V 
ExceptS port Vee = 4.5 V, I, =-40mA -0.5 

VOH Aport Vee = 4.5 V 
iOH =-1 mA 

V 
10H =-3 mA 2.5 3.3 

Aport Vee=4.5V 
10l = 20!tA 

10l = 24 mA 0.35 0.5 
Val V 

10l = 80 mA 0.75 1.1 
Sport Vee = 4.5 V 

10l = 100 mA 

I, ExceptS port Vee = 5.5 V, V, = 5.5V 50 !tA 

I'H* ExceptS port Vee = 5.5 V, V, = 2.7V 50 !tA 

I,l; 
Except S port Vee = 5.5 V, V, = 0.5V -50 

Sportt Vee = 5.5 V, VI = 0.75 V -100 
!tA 

10H Sport Vee = Ot05.5 V, Vo=2.1 V 100 !tA 
los§ Aport Vee = 5.5 V, Vo=O -30 -150 mA 

A port to Sport 25 

Icc S port to A port Vee = 5.5 V, 10 = 0 60 mA 

Outputs disabled 

CI VI = Vee or GND 5 pF 

Co Aport Va = Vee or GND pF 

S port per P1194.0 
Vee = 0 to 4.5 V 6 

Cio 
Vee = 4.5 Vto 5.5 V 5 

pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* For I/O ports, the parameters I'H and I,l include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54FB2031,SN74FB2031 
9·BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

Vee =5V, 
SN54FB2031 SN74FB2031 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA= 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
A (thru mode) B" 

5 
ns 

tpHL 5 

tpLH 
B" 

6 
A (transparent) ns 

tpHL 6 

tpLH 
LCA B" 

7 
ns 

tPHL 7 

tpLH 
LCB 

9 
A ns 

tpHL 9 

tpLH 
SEL1 or SELO A 

5.5 
ns 

tpHL 5.5 

tpLH 
SEL1 or SELO B" 

7 
ns 

tpHL 7 

tpLH 
B" (thru mode) 

6 
A ns 

tpHL 6 

tpLH 
B" (transparent) 

7 
A ns 

tpHL 7 

tpLH 
DEB orOES B" 

5.5 
ns 

tpHL 5.5 

tpZH 
DEA A 

4 
ns 

tPZL 4 

tpHZ 
DEA A 

5 
ns 

tpLZ 5 

Skew for any single 

tsk(p) channel AtoB"orB"toA 0.5 ns 

I tpHL - tpLH I 

tsk(o) 
Skew between drivers 

AtoB"orB"toA 1 
in the same package 

ns 

tt Transition time, B" outputs (1.3 V to 1.8 V) 2 1 3 ns 

tpR B"-port input pulse rejection 1 ns 

live insertion specifications over recommended operating free-air temperature range 

SN54FB2031 SN74FB2031 
PARAMETER TEST CONDITIONS UNIT 

MIN MAX MIN MAX 

Ice (BIAS Vee> 
Vee = a to 4.5 V I VB = a to 2 V I VI (BIAS Vee> = 4.5 V to 5.5 V 

450 

Vee = 4.5 to 5.5 V 10 !1A 

Vo B"port Vee = a, VI (BIAS Vee> = 4.5 V to 5.5 V 1.62 2.1 V 

Vee = 0, VB = 1 V, VI (BIAS Vee> = 4.5 V to 5.5 V -1 

10 B"port Vee = a to 5.5 V, DEB = a to O.B V 100 !1A 
Vee = a to 2.2 V, DEB = Oto 5 V 100 

TEXAS .. 
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SN54FB2031,SN74FB2031 
9·BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
o 7V 

Under Test 
---4~--e---~~---J 

5000 Sl 

CL=50 pF 
(8ee Note A) I 5000 

LOAD CIRCUIT FOR A OUTPUTS 

Timing Input _____ ....J):(1.5 V 

I.. ~~ ~ 

o Open 
From Output :j6.5 0 Test 

Under Test Point 

30pF 

( ••• Not-A) T 
LOAD CIRCUIT FOR B OUTPUTS 

3V 

OV 

TEST 
tpLWtpHL 
tpultpZL 
tPHzltpzH 

i t.u 1- th I ~--tw~ 

Sl 
Open 
7V 

Open 

Data Input ---~1.5V ~ 3V 
I 1 __ -

3V 

Inpu' 3 X,,"'_·5_V __ 

VOLTAGE WAVEFORMS 

OV 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

3V 

OV 

PULSE DURATION 

Input--.i \ 
(8ee Note B) 1.5 V 1.5 V 

1'-.---- OV 

tPHL~1 I 1 

I ~tPLH 
----~\I y-;;;I VOH 

~.55 V 1.5 V 
Output "". ____ ..J'- - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

Output 
Control 

(see Note B) 

,..----3V 

1.5V 

----~---- OV 
tpLZ ~I 14- I 

I I -t>j 14- tPZL 

Input--.i------\ 2 V 
(see Noto B) 1.55 V 1.55 V Output 

S1 at 7 V 
(see Note C) 

: v---L:r-- 3.5V 

I "\ 1.5V : -L ".!!.L.!...O!.VVOL 1 '-. ----1V 
~ II 

tpHL 1 . I i - ~I 
I ~tpLH 

----\1 ~I VOH 
Output 1.5 V T 1.5 V 

. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

I tpHZ~ ~ 
tpZH~ 14- I 

I --- VOH 

(see ~o':~~; ___ ..Jt ~ ~ _ ~H - 0.3 V ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 

NOTES: A. CL includes probe and jig capacitance. 

7-14 

B. All input pulses are supplied by generators having the following characteristics: TTL Inputs - PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, 
t1:S; 2.5 ns. BTL Inputs - PRR :s; 10 MHz, Zo = 50 O. tr :s; 2.5 ns, t1:S; 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic B 
Port 

• Open-Collector a-port Outputs Sink 100 rnA 

• Minimum a-port Edge Rate = 2 ns 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

SN54FB2032 ••• WD PACKAGE 
(TOP VIEW) 

OEB 
OEA 

BIASVcc 
Vcc 

A1 [ 
GND[ 

A2 
A3 

GND 
A4 
AS 

GND 
AS 
A7 

GND 
A8 
AP 

GND 
WIN[ 
vcd 

LE[ 
GND[ 

COMPETE! 
TDO[ 

description 

1 U 48 

2 47 

3 46 

4 45 

5 44 

6 43 

7 42 

8 41 

9 40 

10 39 

11 38 

12 37 

13 36 

14 35 

15 34 

16 33 

17 32 

18 31 

19 30 

20 29 

21 28 

22 27 

23 26 

24 25 

OES 
TCK 

VCC 
TMS 
GND 
Sf 
GND 
~ 

GND 
B3 
GND 
1M 
GND 
as 
GND 
B"S 
GND 
B7 
GND 
ag 
GND 
BP 
Vcc 
TDI 

SN54FB2032,SN74FB2032 
9·BIT TTl/BTL COMPETITION TRANSCEIVERS 

GND 
A3 

GND 
A4 

GND 
AS 

GND 
AS 

GND 
A7 

GND 
A8 

GND 

NOVEMBER 1991-REVISED OCTOBER 1992 

• BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 

• Available In Plastic Quad Flatpack (RC) and 
Ceramic Flatpack (WD) Packages 

• a-port Biasing Network Preconditions the 
·Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

o TTL-Input Structures Incorporate Active 
Clamping Networks to Aid In Line 
Termination 

SN74FB2032 ••• RC PACKAGE 
(TOP VIEW) 

0 

-:9 
~T"' o~U)ffi~5o~~T"' 

~ (!) « -:9 ill 0 0 I- ~ I- (!) 1m 

5251 50494847 46 45 44 43 42 41 40 
1 39 GND 
2 38 ~ 
3 37 GND 
4 36 B3 
5 35 GND 
6 34 1M 
7 33 GND 
8 32 B5 
9 31 GND 
10 30 as 
11 29 GND 
12 28 B7 
13 27 GND 

14 15 16 17 18 19 20 21 22 23 24 25 26 

D..CZOW c WOo 0 10.. 0 I~ 
«a~~...J z I-CI-°mz 

(!) ~ I- > (!) 

~ 
0 
() 

The 'FB2032 is a 9-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments and to perform bus arbitration. It is specifically designed to be compatible with 
IEEE 1194.1-1991 (BTL) and IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OES, are provided for the B outputs. When 
OEB is low, OES is high, or Vee is typically less than 2.5 V, the B' port is turned off. 

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, OEA, is high. When OEA is low or when Vee is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 
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SN54FB2032,SN74FB2032 
9·BIT TTUBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

description (continued) 

7-16 

The A-port data can be latched by taking the latch enable (LE) high. When LE is low, the latches are transparent. 

The Futurebus+ protocol logic can be activated by taking COMPETE low. The module (device) then compares 
its A data (arbitration number) against the A data of another identical module also connected to the a arbitration 
bus, and sets WIN high if the A data is greater than the A data of the other module (i.e., has higher priority). A8 
and 1m are the most significant bits, and A 1 and BT are the least significant bits. If OEB is high and OEB is low 
during this operation, and the A bus of the first module wins priority, it will assert its arbitration number on the 
a-arbitration bus. 

AP and BP are the bus parity bits. The winning module may assert BP low if its parity bit (AP) is high. 

In a typical operating sequence, a Futurebus+ arbitration controller will latch its arbitration number into the A 
port and wait for the results of a competition. When the competition is complete, and if the controller'S arbitration 
number did not win, the controller will read back the current value of the a bus (by taking OEA high) and 
determine the winning arbitration number. This allows the module to change its arbitration number for the next 
competition cycle, if desired. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the 'FB2032. Currently TMS and TCK are not connected and TOI is shorted to TOO. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 Von the BTL outputs when Vee is not connected. 

BG Vee and BG GNO are the supply inputs for the bias generator. 

The SN54FB2032 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB2032 is characterized for operation from O°C to 70°C. 

OEA 

L 

H 
H 

H 

L 
L 

TRANSCEIVER FUNCTION TABLE 

INPUTS 

OEB" 
FUNCTION 

OEB 

H L A data to B bus 

L X 'S data to A bus 
X H 

H L A data to B bus, g data to A bus 

L X 
Isolation 

X H 

STORAGE MODE TABLE 

LCA, LCB RESULT 

0 Transparent 

1 Latches latched 

t Flip-flops triggered 

SELECT FUNCTION TABLE 

SEL1 SELO 
MUX MUX 
A---B B---A 

0 

0 

1 

1 

0 Latch Latch 

1 Thru Thru 

0 Flip-flop Flip-flop 

1 Flip-flop Latch 
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9·BIT TTWBTL COMPETITION TRANSCEIVERS 

functional block diagram 

OEB-~--~ >-----------------------------, 
OEB _45 __ -a >-------------------------, 
OEA _4.,:.;:.7 __ -1 

14 AP ---'-'~-I 

AS 12 

A7 
10 

A6 
8 

AS 
6 

A4 4 

A3 
2 

A2 52 

A1 50 

LE 18 

COMP~E-2-0--~ ~~--------+_.L_ __ ~====3 

Pin numbers shown are for RC package. 
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0-41>--24_ BP" 

26 Em 

28 B7 

30 B6 

32 as 

34 S4 

36 B3 

~1--3_8 B2 

40 Sf 

>-____ 16_ WIN 
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SN54FB2032,SN74FB2032 
9·BIT TTL/BTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range: (except BP, B port) ............................................. -1.2 V to 7 V 

(BP, B port) .................................................. -1.2 V to 5.5 V 
Input current range (except B port) ................................................ -40 rnA to 5 rnA 
Voltage range applied to any B output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................................. -0.5 V to Vee 
Current applied to any single output in the low state: (A port) ................................. 96 rnA 

(B port) ................................ 200 rnA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 
SN54FB2032 

MIN NOM 

Vee Supply voltage 4.5 5 

BIAS Vee Supply voltage 4.5 5 

VIH High-level Input voltage 
BP; B" port 1.62 

Except B" port 2 

VIL LOW-level Input voltage 
BP; B" port 

Except B" port 

11K Input clamp current 

IOH High-level output current AP, WIN, A port 

AP, WIN, A port 
IOL Low-level output current 

BP; B" port 

TA Operating free-air temperature -55 

NOTE 1: Unused or floating pins (input or I/O) must be heid high or low. 
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MAX 

5.5 

5.5 

1.47 

0.8 

-18 

100 

125 

SN74FB2032 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

4.5 5 5.5 V 

1.62 
V 

2 

1.47 
V 

0.8 

-18 rnA 

-3 rnA 

24 

100 
rnA 

0 70 °e 



SN54FB2032,SN74FB2032 
9·BIT TTL/BTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54FB2032 SN74FB2032 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK 
BP; Sport Vce = 4.5 V, 11=-18mA -1.2 

V 
Except BP; S port Vee = 4.5 V, II =-40mA -0.5 

VOH AP, WIN, A port Vee = 4.5 V 
10H =-1 mA 

V 
10H =-3mA 2.5 3.3 

AP, WIN, A port Vee = 4.5 V 
10L = 20!AA 

10L = 24 mA 0.35 0.5 
VOL V 

10L= 80 mA 0.75 1.1 
BP; Sport Vee = 4.5V 

10L = 100 mA 

II Except BP; S port Vee = 5.5 V, VI =5.5V 50 !AA 
IIH* Except BP; S port Vee = 5.5 V, VI=2.7V 50 !AA 

IlL; 
Except BP; S port Vee = 5.5 V, VI =0.5V -50 

BP; Sportt Vee = 5.5 V, VI = 0.75 V -100 !AA 

IOH BP; Sport Vee = Oto 5.5 V, Vo=2.1 V 100 !AA 
lost AP, WIN, A port Vee = 5.5 V, Vo=O -30 -150 mA 

A port to Sport 25 

lee S port to A port Vee = 5.5 V, 10 =0 60 mA 

Outputs disabled 

CI VI = Vee or GND 5 pF 

Co Aport Vo = Vee or GND pF 

Clo S port per P1194.0 
Vee = 0 to 4.5 V 6 

Vee = 4.5 Vto 5.5 V 5 
pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* For I/O ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54FB2032,SN74FB2032 
9-BIT TTlJBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54FB2032 SN74FB2032 FROM TO 

PARAMETER 
(INPUl) (OUTPUl) 

TA=25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
AorAP 'Sor'BP 

8 
ns 

tpHL 8 

tpLH 
'Sn-1 

9 
A ns 

tpHL 9 

tpLH 
S'P 

10 
A ns 

tpHL 10 

tpLH 
'S 'Sn-1 

9 
ns 

tpHL 9 

tpLH 
LE g 7.5 

ns 
tpHL 7.5 

tpLH 
S'P 

7.5 
LE ns 

tpHL 7.5 

tpLH 
'S orS'P 

7.5 
AorAP ns 

tpHL 7.5 

tpLH 
'S 

8.5 
WIN ns 

tpHL 8.5 

tpLH 7.6 
A WIN ns 

tpHL 7.6 

tpLH 7 
LE WIN ns 

tpHL 7 

tpLH COMPETE 
5.5 

WIN ns 
tpHL 5.5 

tpLH OEJ 
6 

WIN ns 
tpHL 6 

tpLH 7.5 
COMPETE 'S ns 

tpHL 7.5 

tpLH COMPETE S'P 
6.5 

ns 
tpHL 6.5 

tpLH 
'S 

6.5 
OEB ns 

tpHL 6.5 

tpLH OEJ 'S 
6.5 

ns 
tpHL 6.5 

tPZH 5.5 
OEA A ns 

tpZL 5.5 

tpHZ 7 
OEA A ns 

tpLZ 7 

tt Transition time, B outputs (1.3 V to 1.8 V) 2 1 3 ns 

tpR 'S-port input pulse rejection 1 ns 
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SN54FB2032,SN74FB2032 
9·BIT TTl/BTL COMPETITION TRANSCE~VERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

live Insertion specifications over recommended operating free-air temperature range 
SN54FB2032 SN74FB2032 

PARAMETER TEST CONDITIONS UNIT 
MIN MAX MIN MAX 

Icc (BIAS Vce> 
Vee = 0 to 4.5 V I VI (BIAS Vee> = 4.5 V to 5.5 V 

450 

Vee = 4.5 to 5.5 V 
I VB=Oto2V, 

10 
IlA 

Vo Sport Vee =0, VI (BIAS Vee> = 4.5 V to 5.5 V 1.62 2.1 V 

Vee=O, VB= 1 V, VI (BIAS Vee> = 4.5 V to 5.5 V -1 

10 Sport Vec = 0 to 5.5 V, DEB = 0 to O.B V 100 IlA 
Vee = 0 to 2.2 V, DEB =Oto5V 100 
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SN54FB2032,SN74FB2032 
9-BIT TTUBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 5000 S1 

o 7V 

o Open From Output :i6

•

5 

0 Test 
Under Test Point 

TEST S1 
tPUtltPHL Open 
tpLZ!tPZL 7V 
tpHz/tpZH Open 

CL= 50 pF 
(see Note A) T 5000 

30pF 

( ... NoteA) I 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 

Timing Input _____ --'):(1.5 V 

3V 

OV 

I... .~ ~ l tau It, 1 

3V 
Data Input --.....,.~1.5V ~ 

OV 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

14--tw~ 

I 1 ,...--- 3V 

InpUI 3 X .... 1._5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

(SeeN~;:;~;J 1.5V \1.5~--- OV 

tpHL!'" ~I 1 _: 
1 I~ i tpLH 

----""\1 y;;;1 VOH 
01.55 V 1.5 V 

utput ""', ____ --''- - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

,---- 3V 
Output 
Control 1.5 V 

(see Note B) I ~ - - - - OV 

tpLZ -.I 14- I 
I I ~ 14- tpZL 

(SeeN~~:~;J 1.55V \1.5~;-- :: 

tpHL ~ ~II 1 _: 

Output 
S1 at7 V 

(see Note C) 

: V--_L:r-- 3.5V 

I "\ 1.5V : -t ~L~O-=VVOL 
1 14 i tpLH 

----""\1 ~I VOH 
Output 1.5 V T 1.5 V 

,-, ------"'- - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

I tpHZ -.l !III-
tpZH --.I 14- I 

I --- VOH 

(see ~~~~; ___ ...It ~ ~ _ ~H - 0.3 V ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 

NOTES: A. CL includes probe and jig capacitance. 

7-22 

B. All input pulses are supplied by generators having the following characteristics: TTL Inputs - PRR :$ 10 MHz, Zo = 50 0, tr :$ 2.5 ns, 
tf:S 2.5 ns. BTL Inputs - PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74FB2033 
a-BIT TTUBTL REGISTERED TRANSCEIVER 

NOVEMBER 199O-REVISED JUNE 1992 

• TTL A Port, Backplane Transceiver Logic 
(BTL) a Port 

• Packaged in Plastic Quad-Flat Packages 
(PQFP) With 0.65-mm Pin Pitches 

• Open-Collector a-port Outputs Sink 100 rnA 
• Isolated Logic-Ground and Bus-Ground 

Pins Reduce Noise 

• a-port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertlon/Wlthdrawal 

, • TTL-Input Structures Incorporate Active 
Clamping Networks to Aid In Line 
Termination 

description 

, 
GND ~1 
A020 2 

AI3 3 

A03 4 

AI4 5 

A04 6 

LOOPBACK 7 

AI5 8 
A05 9 

AI6 10 

A06 11 

AI7 12 

GND 13 

52 51 50 49 48 47 46 45 44 43 42 41 40 
39 [ GND 
38[ ~ 
37 [ GND 
36 B3 
35 GND 
34 B4 
33 GND 
32 as 
31 GND 
30 as 
29 GND 
28 B7 
27 GND 

14 15 16 17 18 19 20 21 22 23 24 25 26 
~~~~~~~~~~~~~ 

I'COCOC Uc{o ..... UallalC1CO 
O<OZ UalWW UW wzal 
c{ c{C!J>~CC>OOC!J 

~~~ 
~OO 
..J 
o 

The SN74FB2D33 is an a-bit transceiver featuring a split input (AI) and output (AO) bus on the TTL-level A port. 
The common I/O, open-collector S port operates at backplane transceiver logic (BTL) signal levels. 

The logic element for data flow in each direction is configured by two mode inputs (IMODE1 and IMODED for 
B-to-A, OMODE1 and OMODED for A-to-B) as a buffer, a D-type flip-flop, or a D-type latch. When configured 
in the buffer mode, the inverse of the input data appears at the output port. In the flip-flop mode, data is stored 
on the rising edge of the appropriate clock input (CLKAB/LEAB or CLKBNLEBA). In the latch mode, the clock 
pins serve as transparent-high latch enables. 

Data flow in the B-to-A direction, regardless of the logic element selected, is further controlled by the 
LOOPBACK input. When LOOPBACK is low, S-port data is the B-to-A input. When LOOPBACK is high, the 
output of the selected A-to-B logic element (prior to inversion) is the B-to-A input. 

PRODUCT PREVIEW Information concema producllin the formatlva or 
dealgn phi.. of development Charactertatlc data and other 
apaclftcetlona art dealgn goal .. Taxulnatrumenla ra .. rv .. tha right to 
changa or dltcontlnua th ... producta without notice. TEXAS • 
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SN74FB2033 
a-BIT TTUBTL REGISTERED TRANSCEIVER 

NOVEMBER 199O-REVISED JUNE 1992 

description (continued) 

The AO port enable/disable control is provided by OEA. When OEA is low or when Vcc is less than 2.5 V, the 
AO port is in the high-impedance state. When OEA is high, the AO port Is active (high or low logic levels). 

The B port is controlled by OEB and OEB. If OEB is low or OEB is high or when Vcc is typically less than 2.5 V 

the B port is inactive. If OEB is high and OEB is low, the B pori is active. 

BG Vcc and BG GND are the bias generator reference inputs. 

The A-to-B and B-to-A logic elements are active regardless of the state of their associated outputs. The logic 
elements can enter new data (in flip-flop and latch modes) or retain previously stored data while the associated 
outputs are in the high-impedance (AO port) or inactive (B port) states. 

Output clamps are provided on the BTL outputs to reduce switching noise. One clamp reduces inductive ringing 
effects on VOH during a low-to-high transition. The other clamps out ringing below the BTL VOL voltage of 0.75 V. 

Both these clamps are only active during AC switching and do not affect the BTL outputs during steady-state 
conditions. 

BIAS V cc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V cc is not connected. 

The SN74FB2033 is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS 

OEA OEB OEIJ OMODE1 OMODEO IMODE1 IMODEO LOOPBACK 
FUNCTION/MODE 

L L X X X X X X 
Isolation 

L X H X X X X X 

X H L L L X X X AI to'S, buffer mode 

X H L L H X X X AI to'S, flip-flop mode 

X H L H X X X X AI to'S, latch mode 

H L X X X L L L 

H X H X X L L L 
'S to AO, buffer mode 

H L X X X L H L 
'S to AO, flip-flop mode 

H X H X X L H L 

H L X X X H X L 
'S to AO, latch mode 

H X H X X H X L 

H L X X X L L H 

H X H X X L L H 
AI to AO, buffer mode 

H L X X X L H H 

H X H X X L H H 
AI to AO, flip-flop mode 

H L X X X H X H 
AI to AO, latch mode 

H X H X X H X H 

H H L X X X X L AI to'S, 'S to AO 

TEXAS .. 
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SN74FB2033 
8·BIT TTl/BTL REGISTERED TRANSCEIVER 

ENABLEIDISABLE FUNCTION TABLE 

INPUTS OUTPUTS 

OEB OEEJ AO B 
X X Z 
X X Active (H or L) 

L L Inactive (H) 

L H Inactive (H) 

H L Active (H or L) 

H H Inactive (H) 

BUFFER FUNCTION TABLE 

INPUT OUTPUT 

L H 

H L 

LATCH FUNCTION TABLE 

INPUTS 
OUTPUT 

CLKJLE DATA 
H L H 

H H L 

L X 00 

LOOPBACK FUNCTION TABLE 

LOOPBACK at 
L Sport 

H Point p* 

t 0 is the input to the B-to-A 
logic element. 

* P is the output of the A-to-B 
logic element (see functional 
block diagram). 

FUNCTION SELECT TABLE 

INPUTS SELECTED LOGIC 
MODE1 MODEO ELEMENT 

L L Buffer 

L H Flip-flop 

H X Latch 

FLIP-FLOP FUNCTION TABLE 

INPUTS 
OUTPUT 

CLKJLE DATA 
L X 0 0 

t L H 

t H L 
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SN74FB2033 
a-BIT TTUBTL REGISTERED TRANSCEIVER 

NOVEMBER 199Q-REVISED JUNE 1992 

functional block diagram 

OEB -------1 

OMODE1_2~1 __________________________ -. 

OMODEO-2-0------------------------~ 

CLKAB/LEAB 

r---- -- -------~ 

AI1 50 

IMODE1 
46 

IMODEO 
45 

CLKBAILEBA 

A01 
51 

OEA 
43 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 1 of 8 Channels 

)_----I1--_----I~4:.:;..0 Bl 

L _______________________ _ 

I 
I L _________________ _ 

---j 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

-----.1 
LOOPBACK--7--------------~--------------------~ 
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SN74FB2033 
8·BIT TIl/BTL REGISTERED TRANSCEIVER 

NOVEMBER 1990-REVISED JUNE 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range: (except B port) ................................ . . . . . . . . . . . . . . . .. -1.2 V to 7 V 

(B port) . .. . . . . . . . . . . . . . .. . . .. .. . . . . . .. . . . . . ... . . . . . . .. . . . . .. -1.2 V to 5.5 V 
Input current range, (except B port) ................................. . . . . . . . .. . . ... -40 rnA to 5 rnA 
Voltage range applied to any B output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................................. -0.5 V to Vee 
Current applied to any single output in the low state: (A port) ................................. 96 rnA 

(B port) ................................ 200 rnA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-ratedconditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

Vec. BGVec Supply voltage 

BIASVec Supply voltage 

VIH High-level input voltage 
Sport 

Except S port 

VIL Low-level input voltage 
Sport 

Except S port 

IOH High-level output current AOport 

IOL Low-level output current 
AOport 

Sport 

TA Operating free-air temperature 

NOTE 1: Unused or floating pinS Onput or I/O) must be held high or low. 
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MIN NOM MAX UNIT 

4.75 5 5.25 V 

4.5 5 5.5 V 

1.62 
V 

2 

1.47 
V 

0.8 

-3 mA 

24 
mA 

100 

0 70 °e 
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SN74FB2033 
8·BIT TTUBTL REGISTERED TRANSCEIVER 

NOVEMBER 1990-REVISED JUNE 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VIK Vee = 4.75 V, II =-18 mA -1.2 V 

Vee = 4.75 V to 5.25 V, 10H =-10 JAA Vee-1.1 

VOH AOport 10H =-3 mA 2.5 2.85 3.4 V 
Vee =4.75V 

10H =-32mA 2 

10L = 20 JAA 0.33 0.5 
AOport Vee = 4.75 V 

10L= 55 mA O.B 
VOL V 

10L= 100 mA 0.75 1.1 
aport Vee =4.75 V 

IOL=4mA 0.5 

II ExceptBport Vee = 0, VI = 5.25 V 100 JAA 
ExceptBport Vee = 5.25 V, VI = 2.7V 50 

JAA IIH 
Bportt Vee = 0 to 5.25 V, VI = 2.1 V 100 

Except B port Vee = 5.25 V, VI =0.5V -50 
JAA IlL 

Bportt Vee = 5.25 V, VI=0.75V -100 

10H aport Vee = 0 to 5.25 V, Vo=2.1V 100 JAA 
10ZH AOport Vee = 5.25 V, Vo = 2.7V 50 JAA 
10ZL AOport Vee = 5.25 V, Vo =0.5V -50 JAA 
los* AOport Vee = 5.25 V, Vo=O -40 -80 -150 mA 

lee All outputs on Vee = 5.25 V, 10 =0 45 85 mA 

CI AI port and control inputs VI = Vee or GND 5 pF 

Co AOport Vo = Vee or GND pF 

a port per P1194.0 
Vee = 0 to 4.75 V 6 

pF Clo 
Vee = 4.75 V to 5.25 V 5 

t For I/O ports, the parameters IIH and IlL include the off-state output current. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

timing requirements over recommended ranges of supply voltage and operating free-~ir 
temperature (unless otherwise noted) (see Figure 2) 

tw 

tsu 

th 

7-28 

Pulse duration, CLKABILEAB or CLKBNLEBA 

Setup time, data before CLKAB/LEAB or CLKBNLEBAt 

Hold time, data after CLKAB/LEAB or CLKBNLEBAt 
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Vee = 5V, 

TA=25"C MIN MAX UNIT 

MIN MAX 

4 4 ns 

4 4 ns 

1 1 ns 



SN74FB2033 
a-BIT TILJBTL REGISTERED TRANSCEIVER 

NOVEMBER 1990-REVISED JUNE 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

Vee = 5 V. 

PARAMETER 
FROM TO 

TA = 25°C MIN 
(INPUT) (OUTPUT) 

MIN TYP MAX 

tpLH 
AI (thru mode) S 

1 3 4.5 1 

tpHL 1 3 4.5 1 

tpLH 
S (thru mode) 

1 4 6 1 
AO 

tpHL 1 4 6 1 

tpLH 
AI (transparent) S 

1 5 1 

tpHL 1 5 1 

tpLH 
S (transparent) AO 

1 6.5 1 

tpHL 1 6.5 1 

tpLH 
OEB S 

1 3 4.5 1 

tpHL 1 3 4.5 1 

tpLH om S 
1.5 3.4 5 1.5 

tpHL 1.5 3.4 5 1.5 

tPZH 
OEA 

1 4 5 1 
AO 

tpZL 1 4 5 1 

tpHz 
OEA 

1 3 4 1 
AO 

tpLZ 1 3 4 1 

tpLH 
CLKAB/LEAB S 

1.5 4 6 1.5 

tpHL 1.5 4 6 1.5 

tpLH 
CLKBAILEBA AO 

1.5 4 5 1.5 

tpHL 1.5 4 5.5 1.5 

tpLH 
OMODE S 

1 4 6 1 

tpHL 1 4 6 1 

tpLH 
IMODE AO 

1 4 5 1 

tpHL 1 4 5.5 1 

tpLH 
LOOPBACK 

1 8 1 
AO 

tpHL 1 8 1 

Rise time 1.3 V to 1.8 V 
S 

1 1 

tt Fall time 1.8 V to 1.3 V 1 0.5 

Rise or fall time 10% to 90% AO 2 2 

tpR S·port input pulse rejection 1 

live Insertion specifications over recommended operating free-air temperature range 

PARAMETER 

lee (BIAS Vee) 
Vee = Ot04.5 V, 

Vee = 4.5 to 5.5 V, 

Vo Sport Vee = 0, 

Vee = 0, 

10 Sport Vee = Oto 5.5 V. 

Vee = 0 to 2.2V. 

TEST CONDITIONS 

: VB = Ot02V, VI (BIAS Vee) = 4.5 Vto 5.5 V 

VI (BIAS Vee) = 4.5 V to 5.5 V 

VB = 1 V. VI (BIAS Vee) = 4.5 Vto 5.5 V 

OEB = 0 to 0.8 V 

OEB =Ot05V 

TEXAS • 
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MIN TYP 

1.62 

-1 

MAX UNIT 

5 
ns 

5 

7 
ns 

7 

6 
ns 

6 

7.5 
ns 

7.5 

5 
ns 

5 

5 
ns 

5 

6 
ns 

6 

5 
ns 

5 

7 
ns 

7 

6 
ns 

6.5 

7 
ns 

7 

6 
ns 

6.5 

9 
ns 

9 

2.5 

2.5 ns 

5 

ns 

MAX UNIT 

400 

10 
!!A 

2.1 V 

100 !!A 
100 
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SN74FB2033 
a·BIT TTWBTL REGISTERED TRANSCEIVER 

NOVEMBER 1990-REVISED JUNE 1992 

miscellaneous characteristics 
TEST CONDITIONS 

VOHPt Peak bus voltage during turnoff of 100 mA into 40 nH Sport See Figure 1 

VOHvt Minimum bus voltage during turnoff of 100 mA into 40 nH Sport See Figure 1 

VOLV Minimum bus voltage during high to low switch Sport IOL =-50 mA 

t Parameter is based on characterization data but not tested. 
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PARAMETER MEASUREMENT INFORMATION 

d ··: 
40nH 

From Output 

Under Tes. I 30 pF 

Figure 1. Load ClrcultVoHP, VOHV 
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MIN TYP MAX UNIT 

4 V 

1.62 V 

0.3 V 



o 7V 

SN74FB2033 
a-BIT TTWBTL REGISTERED TRANSCEIVER 

NOVEMBER 199G-REVISED JUNE 1992 

2V 

From Output 
Under Test 500g S1 o Open From Output Test :jg 

TEST S1 
tpLWtpHL Open 

CL= 50 pF 
(see Note A) I 500g 

LOAD CIRCUIT FOR A OUTPUTS 

Timing Input ):(1.5 V 

14 ~~ 
I 

I th ~ 
I 

tau I 

)(1.5 V ~ Data Input 

VOLTAGE WAVEFORMS 

Under Test Point 
tPL.Z!tPZL" 7V 

30pF 
tpHz/tpzH Open 

,s •• Not.A) I 
LOAD CIRCUIT FOR B OUTPUTS 

3V 14-- tw ------.j 
I I 3V 

'npu' 3 X,·5V OV 

OV 

3V VOLTAGE WAVEFORMS 
PULSE DURATION 

OV 

SETUP AND HOLD TIMES 3V 

3V 

(SeeN~~:~~~ 1.5V \~5~--- OV 

tPHL~ ~I I _i lei P' tpLH 
I I 

-------\I~ VOH 
Output 1.55 V T 1.5 V 

'-------- - VOL 
VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES (A to B) 

(SeeN~~:~~~ 1.55V \~5~;-- :: 

tpHL lei ~I I _i 
I ~ i tpLH 

----~\I~ VOH 
Output 1.5 V £1.5 V 

'--------~ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES: A. CL Includes probe and jig capacitance. 

Output 
Control 

(see Note B) 

Output 
S1 at7 V 

(see Note C) 

1.SV 

'-----'~ - - - - OV 

tpLZ~ ~ I 
I I -f>j ~ tpZL : { ___ L:~ 3.5V 

I "\ 1.5V : f v..::..L.!....O:!..VVOL 

I tpHZ --l>I I<t-
tpZH~ j4- I 

I --- VOH 

(see ~~~~~ ___ ...It ~ ~ _ ~H - 0.3 V .. 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 

-VOLV 

VOLTAGE WAVEFORMS 
MISCELLANEOUS CHARACTERISTICS 

B. All input pulses are supplied by generators having the following characteristics: TTL Inputs - PRR s; 10 MHz, Zo = 50 g, tr s; 2.5 ns, 
tf s; 2.5 ns. BTL Inputs - PRR s; 10 MHz, Zo = 50 g, tr s; 2.5 ns, tf s; 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic B 
Port 

• Open-Collector B-Port Outputs Sink 100 rnA 

• Minimum B-Port Edge Rate = 2 ns 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

SN54FB2040 ••• WD PACKAGE 
(TOP VIEW) 

:[ 1 U 48 OEB 
OEA 

BIASVcc 
Vcc 
A01 
AI1 

description 

.~ 2 47 

:~ 3 
:[ 4 

A02 
GND 

AI2 
AI3 

A03 
A04 
GND 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

AI4 
AIS 

AOS 
A06 
GND 

i[ 17 

{ 18 

i[ 19 AI6 
A07 
AI7 

GND 
AOa 
TDO 

20 

21 

22 

23 

24 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

OEB 
TCK 
Vcc 
TMS 
GND 
BT 
GND 
~ 

GND 
Im 
GND 
B4 
GND 
B"5 
GND 
as 
GND 
B7 
GND 
gg 
GND 
Ala 

Vcc 
TDI 

GND 
AI2 
AI3 

A03 
GND 
A04 
GND 

AI4 
AIS 

AOS 
GND 
A06 
GND 

SN54FB2040,SN74FB2040 
8-BIT TTWBTL TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

• BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertlon/Withdrawal 

• Available In Plastic Quad Flatpack (RC) and 
Ceramic Flatpack (WD) Packages 

• B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

SN74FB2040 ••• RC PACKAGE 
(TOP VIEW) 

() 

~ 
S :: 0 () ~ L5 ffi Iffi ~ () ~ ~ T-

< < < ~ [Ii a 0 0 ~ ~ I- C!) Icc 
52 51 50 49 48 47 46 45 44 43 42 41 40 

1 39 GND 
2 38 ~ 
3 37 GND 
4 36 Im 
5 35 GND 
6 34 B4 
7 33 GND 
8 32 as 
9 31 GND 
10 30 B6 
11 29 GND 
12 28 B7 
13 27 GND 

14 15 16 17 18 19 20 21 22 23 24 25 26 

<Oot--()t-- Cl to 0 C () to 0 ItO 
~8~~~ zOo I-~ ~ Z cc (!)<I- C!) 

The 'FB2040 is an 8-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is high and OEB is low, the B port is active and reflects the inverse of the data present at the A-input pins. 
When OEB is low, OEB is high, or Vee is typically less than 2.5 V, the B port is turned off. 

PROOUCT PREVIEW lnformItIon conctrnI producta In 1hl1onn1llv. or =:1 pha.. of development. CharKltrlatlc data and other 
cation. art dellgn goIle. T.XIt lnatrumtntl rtMI'Ytlthe right to 

nut or dlteontlnu. th_ producta without notice. TEXAS .",. 
INsrRUMENTS 
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SN54FB2040,SN74FB2040 
a-BIT TTUBTL TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

description (continued) 

The A port operates at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when Vee is typically 
less than 2.5 V, the A outputs are in the high-impedance state. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the 'FB2040. Currently TMS and TCK are not connected and TOI is shorted to TOO. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 Von the BTL outputs when Vee is not connected. 

The SN54FB2040 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB2040 is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS 

OEB 
FUNCTION 

OEB OEA 

L X L 
Isolation 

X H L 

L X H g data to AO bus 
X H H 
H L L AT data to B bus 

H L H AT data to B bus, g data to AO bus 

C logic symbolt 
C 
o 
-I 
"tJ 
:IJ 
m 
!5 
m 
~ 

OEB 

OEA 

A01 

AI1 

A02 

AI2 

A03 

AI3 

A04 

AI4 

A05 

AIS 

A06 

AI6 

A07 

AI7 

Aoa 

Ala 

46 

47 

45 

50 

51 
52 

2 

4 

3 

6 

8 

10 

9 

12 

14 

16 

1a 

20 

24 

~ 

~ 

~ 

... ... 

... 

... 

G1 

EN2 

r-.... 1EN3 ., r 
./ "12 1 

~ 1 3~ 

----=.J 

----=.J 

----=.J 
... -
~ 

... -
~ 

~ 

~ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown arc for Re package. 
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36 

34 

32 

30 

2a 
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SN54FB2040,SN74FB2040 
8·BIT TTl/BTL TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

functional block diagram 

OEB 46 

O"ES 
45 

OEA 
47 

51 
AI1 

40 
B1 

A01 50 

--.----.v~-_...J 

To 7 Other Channels 

Pin numbers shown are for RC package. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vcc ............................................•............. -0.5 V to 7 V 
Input voltage range: (except B' port) ................................................. -1.2 V to 7 V 

(B' port) .................................................... , -1.2 V to 5.5 V 
Input current range (except B' port) ................................................ -18 rnA to 5 rnA 
Voltage range applied to any B' output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................................. -0.5 V to Vee 
Current applied to any single output in the low state: (A port) ................................. 96 rnA 

(B' port) ................................ 200 rnA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

SN54FB2040 SN74FB2040 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vcc, BIAS Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 
Sport 1.62 1.62 

V 
ExceptS port 2 2 

Sport 1.47 1.47 
V,L Low-level input voltage v 

ExceptS port 0.8 0.8 

1,K Input clamp current -18 -18 mA 

IOH High-level output current AOport -3 mA 

IOL Low-level output current 
AOport 24 

Sport 
mA 

100 100 

TA Operating free-air temperature -55 125 0 70 °e 
NOTE 1: Unused or floating pins (input or I/O) must be held high or low. 
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SN54FB2040,SN74FB2040 
a·BIT nUBTL TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

, ' 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54FB2040 SN74FB2040 
PARAMETER TEST CONDITIONS 

TYpt TYpt 
UNIT 

MIN MAX MIN MAX 

Bport Vee = 4.5 V, 11=-18mA -1.2 
V VIK 

ExceptBport Vee = 4.5 V, II =-40mA -0.5 

VOH AOport Vee = 4.5V 
10H =-1 mA 

V 
10H =-3 mA 2.5 3.3 

AOport Vee=4.5V 
10L = 20!.tA 

IOL=24 mA 0.35 0.5 
VOL V 

IOL=80 mA 0.75 1.1 
Bport Vee = 4.5V 

10L = 100 mA 1.15 

II Except B port Vee = 5.5 V, VI = 5.5V 50 !.tA 

IIH* ExceptBport Vee = 5.5 V, VI = 2.7V 50 !.tA 

IlL; 
ExceptBport Vee = 5.5 V, VI = 0.5 V -50 

Bportt Vee = 5.5 V, VI = 0.75 V -100 
ItA 

10H Bport Vee = Oto 5.5 V, Vo =2.1 V 100 ItA 
10ZH AOport Vee = 5.5 V, Vo=2.7V 50 ItA 
10Zl AOport Vee = 5.5 V, Vo =0.5V -50 ItA 
losS AOport Vee = 5.5 V, Vo=O -30 -150 mA 

AI port to B port 25 

lee B port to AO port Vee = 5.5 V, 10 = 0 60 mA 

Outputs disabled 

CI AI port and control inputs VI = Vee or GND pF 

Co AOport Va = Vee or GND pF 

B port per P1194.0 
Vee = 0 to 4.5 V 6 

Clo 
Vee = 4.5 V to 5.5 V 5 

pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
S Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54FB2040,SN74FB2040 
a-BIT TTUBTL TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

Vee = 5 V, 
SN54FB2040 SN74FB2040 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
B 

3.9 
AI ns 

tpHL 3.6 

tpLH g AO 
3.9 

ns 
tpHL 3.8 

tpLH 
OEB B 

5.1 
ns 

tpHL 4.3 

tpLH om B 
4.4 

ns 
tPHL 4.1 

tpZH 
OEA AO 

3.2 
ns 

tPZL 3 

tpHZ 3.2 
OEA AO ns 

tpLZ 2.7 

Skew for any single 

tsk(p) channel AI to BorBtoAO 0.75 ns 

I tpHL - tpLH I 

tsk(o) 
Skew between drivers 

AI to B or B to AO 1 1.5 2 
in the same package 

ns 

tt Transition time, B outputs (1.3 V to 1.8 V) 2 1 3 ns 

tpR B-port input pulse rejection 1 ns 

live insertion specifications over recommended operating free-air temperature range 
SN54FB2040 SN74FB2040 

PARAMETER TEST CONDITIONS UNIT 
MIN MAX MIN MAX 

Vee = 0 to 4.5 V I VB = Oto2V, 
450 

Icc (BIAS Vee) 
Vee = 4.5 to 5.5 V J 

VI (BIAS Vee) = 4.5 V to 5.5 V 
10 

!!A 

Vo Bport Vee = 0, VI (BIAS Vee) = 4.5 V to 5.5 V 1.62 2.1 V 

Vee = 0, VB = 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V -1 

10 Bport Vee = 0 to 5.5 V, OEB = 0 to 0.8 V 100 !!A 
Vee = 0 to 2.2 V, OEB = Oto 5V 100 
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SN54FB2040,SN74FB2040 
a·BIT TTLJBTL TRANSCEIVERS 

NOVEMBER 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 5000 S1 

o 7V 

o Open 
From Output :j6.5 0 Test 

Under Test Point 

TEST S1 
tpLWtpHL Open 

__ ~~ __ &-__ ~~ __ -J 
tpa.z,ttpZL 7V 
tpHz/tpzH Open 

CL= 50 pF 
(aee Note A) I 5000 

30pF 

(ss.N.IeA) T 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 

3V 

(SeeN~~:~:-' 1.5V \~5~--- OV 

tpHL 1411 ~ 1 I 
I I 1411 ~ tpLH 

----"""~!r=- VOH 
Output ,1.55V T 1.5V 

'--___ ---oi~ - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

2V 

Output 
Control 

(see Note B) 

,..---- 3V 

1.5V 

----.~---- ov 
1411- 1 

1 ~!411- tPZL 

V---L:~ 3.5V 

"\ 1.5V : f ~'-.!..O:!..VVOL Input-, 
\1.55V 

Output 
(see Note B) 1.55 V 

S1 at7 V 

tpHL 

Output 

1V 
1411 ~ 1 I 
I 1 1<1 ~ tpLH 

1 1 

\1.5V 
y.;; VOH 

1.5V 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

tpHz -.l !.-
/4- I 
I --- VOH ___ ..It ~~ _ ~H-O.3V ... OV 

(see Note C) 

Output 
(a88 Note C) 

tpZH~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 

NOTES: A. CL includes probe and jig capacitance. 

7-38 

B. All input pulses are supplied by generators having the following characteristics: TIL Inputs - PRR:s: 10 MHz, Zo = 50 0, tr:s: 2.5 ns, 
tf:S: 2.5 ns. BTL Inputs - PRR:s: 10 MHz, Zo = 50 0, tr:S: 2.5 ns, tf:S 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74FB2041 
7·BIT TTl/BTL TRANSCEIVER 

NOVEMBER 1991-REVISED JUNE 1992 

• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertlon/Withdrawal 

• TTL A Port, Backplane Transceiver Logic B 
• Packaged In Plastic Quad-Flat Packages 

(PQFP) With 0.65-mm Pin Pitches 
Port 

• Open-Collector B-Port Outputs Sink 100 mA 

• Minimum B-Port Edge Rate = 2 ns 

• B-Port Blasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

RCPACKAGE 
(TOP VIEW) 

0 
;? 

o !: 0 0 en US m 9 ~ 0 en c 1"-
~<:<:o~ow oo::!!Zm ,...,...:::>m,...O,...I-:::>I-C!)..-

52 51 50 49 48 47 46 45 44 43 42 41 40 
GND 1 

2AI1 2 

2AI2 3 

2A02 4 

GND 5 

2A03 6 

GND 7 

2AI3 8 

3AI1 9 

3A01 10 

GND 11 

3A02 12 

GND 13 
14 15 16 17 18 19 20 21 22 23 24 25 26 

£:! c 8 8 ~ c US 0 c 8 US Iffi Iffi 
~z<:> ~ Zo~l-> 000 

(!) (') C!) C\I (') C\I (') 

description 

39 GND 
38 2BT 
37 GND 
36 2~ 
35 GND 
34 2~ 
33 GND 
32 3BT 
31 GND 
30 3~ 
29 GND 
28 3~ 
27 GND 

The SN74FB2041 is a 7-bit transceiver designed to translate signals between TTL and backplane transceiver 
logic (BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 rnA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OES, are provided for the B outputs. When 
OEB is high and OEB is low, the g port is active and reflects the inverse of the data present at the A-input pins. 
When OEB is low, OEB is high, or Vee is typically less than 2.5 V, the B port is turned off. The enable/disable 
logic partitions the device as two 3-bit sections and one 1-bit section. 

The A port operates at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when Vee is typically 
less than 2.5 V, the A outputs are in the high-impedance state. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the SN74FB2041. Currently TMS and TCK are not connected and TDI is shorted to TDO. 

PRODUCT PREVIEW Inlormlllon concell1l producllin tilt fonnltlYl or en phaH 01 development. CharlCtelillle dale and othtr 
nCl~ona are dellgn goalL TIXH Inltrum.nle r • ...,,11 the light to 

ng. or dltcontlnu. thlM producle without n~e •• TEXAS ." 
INSTRUMENTS 
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SN74FB2041 
7·BIT TTUBTL TRANSCEIVER 

NOVEMBER 1991-REVISEDJUNE 1992 

description (continued) 

BIAS Vee establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vee is not connected. 

The SN74FB2041 is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS 

'OES 
FUNCTION 

OEB OEA 

L X L 
Isolation 

X H L 

L X H g data to AO bus 
X H H 
H L L ]iJ data to B bus 

H L H ]iJ data to B bus, g data to AO bus 

logic symbolt 

46 
OEB Gl 

47 
10EA EN2 

1'OES 
45 

'" lEN3 
20 

20EA EN4 

2'OES 
25 

'" lENS 
24 

30EA EN6 

3'OES 
26 "- lEN7 

lAOl 

lAll 

50 
., r 40 .. / .. ... 'V2 1 

lJ 51 
3~ 

1ST 

2AOl 

2All 

52 
/' 'V4 

38 
1 

lJ 2 
5~ 

4 36 

2ST 

2A02 

2AI2 
3 U 
6 34 

2A03 

2AI3 
8 U 

3AOl 

3All 

10 
/' 'V6 

32 
1 

U 9 
7~ 

12 30 

1ST 

3A02 

3AI2 
14 U 
16 28 

3A03 

3AI3 
18 U 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN74FB2041 
7·BIT TTl/BTL TRANSCEIVER 

NOVEMBER 1991-REVISEDJUNE 1992 

functional block diagram 

OEB 46 

10ES 
45 

10EA 
47 

1AI1 
51 

40 
1Bl 

50 
1A01 

20ES 
25 

20EA 
20 

38 
2Bl 2 

2AI1 

~ 52 
2A01 W 

36 :> 
3 2~ W 

2AI2 a: 
2A02 4 a.. 

I-
34 

293 0 
2AI3 

8 
::J 

6 C 
2A03 0 

26 a: 
30ES a.. 
30EA 

24 

3AI1 
9 

32 
3Bl 

3A01 10 

3AI2 
14 

30 
3~ 

3A02 12 

28 
393 3AI3 

18 

3A03 16 
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SN74F82041 
7·81T TTL/BTL TRANSCEIVER 

NOVEMBER 1991-REVISED JUNE 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range: (except B port) ................................................. -1.2 V to 7 V 

(B port) . ... . . . . . . . .. . . .. . . . . . . . . . . . . . . . . ... . . .. . .. . . .. . .. . .. -1.2 V to 5.5 V 
Input current range (except B port) ................................................ -18 rnA to 5 rnA 
Voltage range applied to any B output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................................. -0.5 V to Vee 
Current applied to any single output in the low state: (A port) ................................. 96 rnA 

(B port) ................................ 200 rnA 
Storage temperature range ........................•............................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

Vee. BIAS Vee Supply voltage 

VIH High-level Input voltage 
Sport 

ExceptS port 
Sport 

VIL LOW-level input voltage 
ExceptS port 

11K Input clamp current 

IOH High-level output current AOport 

AOport 
IOL LOW-level output current 

Sport 

TA Operating free-air temperature 

NOTE 1: Unused or floating pins Onput or I/O) must be held high or low. 
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MIN NOM MAX UNIT 

4.5 5 5.5 V 

1.62 

2 
V 

1.47 
V 

0.8 

-18 rnA 

-3 rnA 

24 
rnA 

100 

0 70 °e 



SN74FB2041 
7·BIT TTUBTL TRANSCEIVER 

NOVEMBER 1991-REVISED JUNE 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

V,K 
B' port Vee = 4.5 V, I, =-18 rnA -1.2 V 

Except B' port Vee = 4.5 V, I, =-40 rnA -0.5 V 

VOH AOport Vee = 4.5V 
10H =-1 rnA 

V 
10H =-3mA 2.5 3.3 

AOport Vee = 4.5V 
IOl = 20!.tA 

VOL 
IOl=24 rnA 0.35 0.5 

V 

B'port Vee = 4.5V 
10l= 80 rnA 0.75 1.1 

IOl == 100 rnA 1.15 

I, Except B' port Vee = 5.5 V, V,= 5.5V 50 ItA 
IIH* Except B' port Vee =5.5V, V,=2.7V 50 !.tA 

I,l; 
Except B' port Vee =5.5V, V, =0.5V -50 

!.tA 
B' portt Vee = 5.5 V, V, = 0.75 V -100 

10H B'port Vee = 0 to 5.5 V, Vo = 2.1 V 100 !.tA 

10ZH AOport . Vee =5.5V, Vo = 2.7V 50 !.tA 

10Zl AOport Vee = 5.5 V, Vo=0.5V -50 !.tA 
los§ AOport Vee = 5.5 V, Vo=O -30 -150 rnA 

AI port to B' port 25 

lee B' port to AO port Vee = 5.5 V, 10=0 65 rnA 

Outputs disabled 

C, AI port and control inputs V, = Vee or GND pF 

Co AOport Vo = Vee or GND pF 

C'o B' port per P1194.0 
Vee = Oto 4.5 V 6 

Vee = 4.5 Vto 5.5 V 5 
pF 

t All typical values are at Vee = 5 V, TA = 25°C. 
* For I/O ports, the parameters I'H and I,l include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN74FB2041 
7·BIT TTUBTL TRANSCEIVER 

NOVEMBER 1991-REVISEDJUNE 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

VCC=5V, 

PARAMETER 
FROM TO 

TA= 25°C MIN MAX UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX 

tpLH 
a 

3.9 
AI ns 

tpHL 3.6 

tpLH 
a AD 

3.8 
ns 

tpHL 3.8 

tpLH 
DEB a 

4.8 
ns 

tpHL 4.3 

tpLH om a 
4.2 

ns 
tpHL 3.8 

tPZH 
DEA AD 

3 
ns 

tPZL 3 

tpHZ 
DEA AD 

3.3 
ns 

tpLZ 2.6 

tsk(p) 
Skew for any single channel 

AI to a or a to AD 0.75 ns I tpHL - tpLH I 

tsk(o) 
Skew between drivers 

AI to a or a to AD 1 1.5 2 
In the same package 

ns 

tt Transition time, a outputs (1.3 V to 1.8 V) 2 1 3 ns 

tpR S-port input pulse rejection 1 ns 

-a 
:Jl 
o 
C 
c: 
o -I live Insertion specifications over recommended operating free-air temperature range 

-a 
:Jl 
m 
:$ 
m 
~ 

PARAMETER 

Icc (BIAS Vee> 

Vo Sport 

10 aport 

7-44 

Vee = 0 to 4.5 V, 

Vee = 4.5 to 5.5 V, 

Vee = 0, 

Vee = 0, 

Vee = Oto 5.5 V, 

Vee = 0 to 2.2 V, 

TEST CONDITIONS 

I VB =Ot02V, VI (BIAS Vee> = 4.5 V to 5.5 V 

VI (BIAS Vee> = 4.5 V to 5.5 V 

VB =1 V, VI (BIAS Vee) = 4.5 Vto 5.5 V 

DEB = Oto 0.8 V 

DEB =Ot05V 
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MIN TYP MAX UNIT 

450 

10 
I!A 

1.62 2.1 V 

-1 

100 I!A 
100 



SN74FB2041 
7·81T nUBTL TRANSCEIVER 

NOVEMBER 1991-REVISEDJUNE 1992 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
UndorToat 

CLa 50 pF 
(aoo Noto A) T 

SOOO 

SooO 

o 7V 

S1 o Open 

LOAD CIRCUIT FOR A OUTPUTS 

Input L \ 
(100 Noto B) ---'I 1.S V 1 1.S V 

tpHL 14 .11 1 ~: 
1 14 i tpLH 

From Output :j6.s 0 Test 

Under Test Point 

30pF 

(seeNoteA) I 
LOAD CIRCUIT FOR B OUTPUTS 

3V 

OV 

TEST S1 
tpLWtpHL Open 
tpa..z/tpZL 7V 
tpHz/tpzH Open 

----""\\I~ VOH 
Output 1•SS V T 1.S V Output 

Control 
(see Note B) 

-------- 3V 

~--------~ - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

InputJ (100 Noto B) 1.55 V \~S-;;--

14 ~ 1 I 
tpHL I 1 14 ~ tpLH 

1 

2V 

1V 

1 

\1.SV 
)GVOH 

Output 1.SV 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES: A. CL Includes probe and jig capacitance. 

1.SV 

I ~---- OV 

tpLZ --.I 14'- I 
I I ~ 14- tpZL 

: V---L:r- 3.SV 

I ,1.SV : -{ ~L!...O!..VVOL 
I tpHZ --.I \.-

tpZH~ 14- I 
I --- VOH 

___ ..It ~~ _ ~H-0.3V .. OV 

Output 
S1 at7 V 

(see Note C) 

Output 
(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 

D. All Input pulses are supplied by generators having the following characteristics: TIL Inputs - PRR " 10 MHz, Zo = 50 0, tr " 2.5 ns, 
I, " 2.5 ns. BTL Inputs - PRR " 10 MHz, Zo = 50 0, tr " 2.5 ns, t,,, 2.5 ns. 

C. Wavoform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Wavoform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. Tho outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 

• 
• 
• 
• 

• 
• 
• 

• 
• 

• 

JTAG SCOPETM TESTABILITY DEVICES 

Features 

Compatibility with IEEE Standard 1149.1-1990 
(JTAG) test access port (TAP) and 
boundary-scan architecture 

EPICIIB™ submicron process technology 

Sub-6-ns maximum propagation delays 

Octal and Widebus ™ availability 

EIAJ SSOP, JEDEC SSOP, and EIAJ SQFP 
fine-pitch surface-mount packaging 

Bus-hold circuitry 

18- and 20-bit UBrM architectures 

Additional SCOPE™ instructions available 
such as: 
- INTEST 
- Parallel Signature Analysis (PSA) 
- Pseudo-Random Pattern Generation 

(PRPG) 

Test-mode or normal-mode operation 

Members of the Texas Instruments SCOPE™ 
family of testability products 

TI has established an alternate source 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

Benefits 

Facilitate testing of complex circuit board 
assemblies via a 4-wire test access port 

High-performance, low-power, high-drive, 
low-noise equivalents of standard ABT 
buffers/drivers/transceivers 

No system throughput or cycle time penalty for 
boundary-scan implementation 

Functional equivalents to standard ABT 
devices offer system and test designers 
flexible integration options 

Save valuable board space 

Reduce component count by eliminating need 
for external pullup or pulldown resistors on I/O 
pins configured as inputs left unused or 
floating 

Advanced integration, as one UBrM can 
replace nearly all common bus interface logic 

Built-in self-test feature allows easy upgrade 
for advanced JTAG test applications 

IEEE Standard 1149.1-1990 protocol can be 
bypassed for applications not requiring 
boundary scan 

Compatible with complete line of system-level 
test products including controllers, SCOPE™ 
DIARY, bus monitors, scan path linkers, scan 
path selectors, application specific products, 
and very large scale integration products 

• Standardization that comes from a common 
product approach 

The information relating to the JTAG/IEEE 1149.1-1990 state diagram, instructions, and boundary control 
register opcodes is common to each of the data sheets for the 'ABT8245, 'ABT8543, 'ABT8646, 'ABT8652, and 
'ABT8952. Therefore, this information is only shown forthe 'ABT8245. To obtain these descriptions forthe JTAG 
Widebus ™ products, please contact your local TI sales representative. 

SCOPE, EPICIIB, Widebus, and UBT are trademarks of Texas Instruments Incorporated. 



• Members of the Texas Instruments 
SCOPE T .. Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to SN54/74F245 
and SN54/74ABT245 In the Normal 
Function Mode 

• SCOPE T .. Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputsrroggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per I/O for 
Greater Flexibility 

• State-of-the-Art EPICIIB T 
.. BICMOS Design 

Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Smail-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8245 and SN74ABT8245 scan test 
devices with octal bus transceivers are members 
of the Texas Instruments SCOPET .. testability IC 
family. This family of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate 
testing of complex circuit board assemblies. Scan 
access to the test circuitry is accomplished via the 
4-wire test access port (TAP) interface. 

SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 

WITH OCTAL BUS TRANSCEIVERS 
SCBS1 AUGUST 1992-REVISED OCTOBER 1992 

SN54ABT8245 ••• JT PACKAGE 
SN74ABT8245 ••• DB OR OW PACKAGE 

(TOP VIEW) 

OIR 
B1 
B2 
B3 
84 

'l 
[ 

GNO 
85 
B6 
B7 
88 

TOO 
TMS 

1 U 240 

2 23 

3 22 

4 21 

5 20 

6 190 
7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

OE 
A1 
A2 
A3 
A4 
A5 
Vcc 
A6 
A7 
A8 
TOI 
TCK 

SN54ABT8245 ••• FK PACKAGE 
(TOP VIEW) 

A2 
A1 
OE 
NC 

OIR 
81 
82 

5 

6 

7 
8 

9 

C")~LO() Sea,.... 
<:<:<:z><:<: 

4 321 28 2726 
0 

10 

11 
121314 15 16 1718 

C")~C()Lt)ea,.... 

alalzzalalal 
(!) 

NC - No internal connection 

25 

24 

23 
22 

21 

20 

19 

A8 
TOI 
TCK 
NC 
TMS 
TOO 
88 

In the normal mode, these devices are functionally equivalent to the SN54/74F245 and SN54/74ABT245 octal 
bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of the data appearing 
at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal mode does 
not affect the functional operation of the SCOPETM octal bus transceivers. 

Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

In the test mode, the normal operation of the SCOPE™ bus transceivers is inhibited, and the test Circuitry is 
enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations as described in IEEE Standard 1149.1-1990. 

SCOPE and EPICIIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTllERWISE NOTED till. docum.nt conttlna PRODUCTION 

:T~n~=.I11~ ~~"'n: ~ ~~~~~~!~r~=~o:~r:n::. 
Production proc ... lng dOlI not nac .... rlly Include ltlting of .11 
p.um.t ..... 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 
WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-04505. AUGUST 1992-REVISEO OCTOBER 1992 

description (continued) 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TOI), test data 
output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. . 

The SN54ABT8245 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(normal mode) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 
L H A data to B bus 
H X Isolation 
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functional block diagram 

m:_24 __ -I 

DIR...;...1 __ -I 

A1 23 

,.----
I 
I. 
I 
I 
I 

I 
I 
I 
I 
I L. ____ _ 

SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 

WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-D4505,AUGUST1992-REVISED OCTOBER 1992 

Boundary-Scan Register 

- ---------------- - - ---, 

TAP 
Controller 

1 of 8 Channels 

I 
I 
I 
I 
I 2 

I 
I 
I 
I 
I _____ .J 

B1 

Pin numbers shown are for DB, DW, and JT packages. 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 
WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-D4505, AUGUST 1992-REVISED OCTOBER 1992 

Terminal Functions 

PIN NAME DESCRIPTION 
A1-AS Normal-function A-bus 110 ports. See function table for normal-mode logic. 
B1-B8 Normal-function B-bus 110 ports. See function table for normal-mode logic. 

OIR Normal-function direction-control input. See function table for normal-mode logic. 
GNO Ground 

OE Normal-function output-enable Input. See function table for normal-mode logic. 

TCK 
Test clock. One offour pins required by IEEE Standard 1149.1-1990. Test operations ofthe device are synchronous to the test clock. 
Data Is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 

TOI 
Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data Input is the serial input for shifting data 
through the Instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

TOO 
Test data output. One offour pins required by IEEE Standard 1149.1-1990. The test data output Is the serial outputfor shifting data 
through the Instruction register or selected data register. 

TMS 
Test mode select. One offour pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device through 
its test access port (TAP) controller states. An intemal pullup forces TMS to a high level if left unconnected. 

Vee Supply voltage 

1ExAs .. 
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test architecture 

SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 

WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-D4S0S. AUGUST 1992-REVISED OCTOBER 1992 

Serial test information is conveyed by means of a 4-wire test bus, or test access port (TAP), that conforms to 
IEEE Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial 
test bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the 
TAP controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and 
generate the appropriate on-chip control signals for the test structures in the device. NO TAG shows the TAP 
controller state diagram. 

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK, and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an a-bit instruction register and three test data registers: a 36-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 

Test-Loglc-Re.et 

TMS=L 

Run-Te.tJ)dle 

Figure 1. TAP Controller State Diagram 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 
WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-04505. AUGUST 1992-REVISED OCTOBER 1992 

state diagram description 

The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in NO TAG and is in accordance with I EEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 

As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 

There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register may be accessed at a time. 

Test-Loglc-Reset 

The device powers up in the Test-Logic-Reset state. In th~ stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optionallDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers may also be reset to their power-up values. 

The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 

For the 'ABT8245, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic O. The boundary-control register is reset to 
the binary value 00000000010, which selects the PSA test operation with no input masking. 

Run-Test/Idle 

The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state may also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic may be actively running a test or may be idle. 

The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 

Se/ect-DR-Scan, Se/ect-IR-Scan 

No specific function is performed in the Select-OR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 

Capture-DR 

When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register may capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 

ShIft-DR 

8-8 

Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI and TOO and, on the 
first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to the logic 
level present in the least significant bit of the selected data register. 

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i .e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 
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state diagram description (continued) 

Exit1-DR, Ex/t2-DR 

SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 

WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-D4505, AUGUST 1992-REVISED OCTOBER 1992 

The Exit1-0R and Exit2-0R states are temporary states used to end a data register scan. It is possible to return 
to the Shift-OR state from either Exit1-0R or Exit2-0R without recapturing the data register. 

On the first falling edge of TCK after entry to Exit1-0R, TOO goes from the active state to the high-impedance 
state. 

Pause-DR 

No specific function is performed in the stable Pause-OR state, in which the TAP controller can remain 
indefinitely. The Pause-OR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 

Update-DR 

If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-OR state. 

Capture-IR 

When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 

For the 'ABT8245, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 

Shift-IR 

Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TOI and TOO and, 
on the first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to 
the logic level present in the least significant bit of the instruction register. 

While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (Le., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 

Ex/t1-IR, Ex/t2-IR 

The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 

On the first falling edge of TCK after entry to Exit1-IR, TOO goes from the active state to the high-impedance 
state. 

Pause-IR 

No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 

Update-IR 

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state. 
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register overview 

With the exception of the bypass register, any test register may be thought of as a serial shift register with a 
shadow latch on each bit. The bypass register differs in that it contains only a shift register, During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
may be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TOO while new contents are shifted 
in at TO!. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register. 

Instruction register description 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 

NO TAG lists the instructions supported by the 'ABT8245. The even-parity feature specified for SCOPETM 
devices is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are 
defined for SCOPE'M devices but are not supported by this device default to BYPASS. 

, During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TOO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 

TOI 

8-10 

The instruction register order of scan is illustrated in Figure 2. 

BIT7 
---+ Parity -+ BIT6 

(MSB) 
~ BITS ~ BIT4 ~ BIT3 -+ BIT2 -+ 

Figure 2. Instruction Register Order of Scan 
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The boundary-scan register (BSR) is 36 bits long, It contains one boundary-scan cell (BSC) for each 
normal-function input pin, two BSCs for each normal-function I/O pin (one for input data and one for output data), 
and one BSC for each of the internally decoded output-enable signals (OEA and OEB), The BSR is used 1) to 
store test data that is to be applied internally to the inputs of the normal on-chip logic and/or externally to the 
device output pins, and/or 2) to capture data that appears internally at the outputs of the normal on-chip logic 
and/or externally at the device input pins. 

The source of data to be captured into the BSR during Capture-DR is determined by the current instruction, The 
contents of the BSR may change during Run-Test/Idle as determined by the current instruction. At power up 
or in Test-Logic-Reset, the value of each BSC is reset to logic o. 
When external data is to be captured, the BSCs for signals OEA and OEB capture logic values determined by 
the following positive-logic equations: OEA = OE· OTF1, and OEB = OE· DIR. When data is to be applied 
externally, these BSCs control the drive state (active or high-impedance) of their respective outputs. 

The boundary-scan register order of scan is from TDI through bits 35-0 to TDO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 

Table 1. Boundary-Scan Register Configuration 

BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 

35 OE8 31 8S-1 23 8S-0 15 AS-I 7 AS-O 

34 OEA 30 87-1 22 87-0 14 A7-1 6 A7-0 

33 DIR 29 86-1 21 86-0 13 A6-1 5 A6-0 

32 OE 2S 85-1 20 8S-0 12 AS-I 4 AS-O 

- - 27 84-1 19 84-0 11 A4-1 3 A4-0 

- - 26 83-1 1S 83-0 10 A3-1 2 A3-0 

- - 2S 82-1 17 82-0 9 A2-1 1 A2-0 

- - 24 81-1 16 81-0 S A1-1 0 A1-0 

boundary-control register 

The boundary-control register (BCR) is 11 bits long. The BCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPET 

.. instruction set. Such operations include 
pseudo~random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCR. 

During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 

The boundary-control register order of scan is from TDI through bits 10-0 to TDO. NO TAG shows the 
boundary-control register bits and their associated test control signals, 

Table 2. Boundary-Control Register Configuration 

BCR BIT 
TEST 

BCR BIT 
TEST 

BCR BIT 
TEST 

NUMBER 
CONTROL NUMBER 

CONTROL 
NUMBER 

CONTROL 
SIGNAL SIGNAL SIGNAL 

10 MASKS 6 MASK4 2 OPCODE2 

9 MASK7 S MASK3 1 OPCODE1 

S MASK6 4 MASK2 0 OPCODEO 

7 MASKS 3 MASK1 - -
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data register description (continued) 

bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 

During Capture-DR, the bypass register captures a logic O. 

The bypass register order of scan is illustrated in Figure 3. 

TOI -1 Brr. ~ roo 

Figure 3. Bypass Register Order of Scan 

Table 3. Instruction Register Opcodes 

BINARY CODEt SELECTED DATA 
BIT7 .... BITO SCOPE OPCODE DESCRIPTION REGISTER 
MSB .... LSB 

00000000 EXTEST Boundary scan Boundary-scan 

10000001 BYPASS* Bypass scan Bypass 

10000010 SAMPLE/PRELOAD Sample boundary Boundary-scan 

00000011 INTEST Boundary scan Boundary-scan 

10000100 BYPASS* Bypass scan Bypass 

00000101 BYPASS* Bypass scan Bypass 

00000110 HIGHZ Control boundary to high Impedance Bypass 

10000111 CLAMP Control boundary to 1/0 Bypass 

10001000 BYPASS* Bypass scan Bypass 

00001001 RUNT Boundary run test Bypass 

00001010 READBN Boundary read Boundary-scan 

10001011 READBT Boundary read Boundary-scan 

00001100 CELLTST Boundary self test Boundary-scan 

10001101 TOPHIP Boundary toggle outputs Bypass 

10001110 SCANCN Boundary-control register scan Boundary-control 

00001111 SCANCT Boundary-control register scan Boundary-control 

All others BYPASS Bypass scan Bypass 

t Bit 7 is used to maintain even parity in the 8-bit instruction. 
* The BYPASS instruction is executed in lieu of a SCOPE'" instruction that is not supported in the 'ABT8245. 

8-12 
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Instruction register opcode description 

The instruction register opcodes are shown in NO TAG. The following descriptions detail the operation of each 
instruction. 

boundary scan 

This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 

bypass scan 

This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 

sample boundary 

This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 

control boundary to high Impedance 

This instruction conforms to the IEEE P1149.1 A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 

control boundary to 1/0 

This instruction conforms to the IEEE P1149.1 A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. 

boundary run test 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) , 
simultaneous PSA and PRPG (PSAlPRPG), and simultaneous PSA and binary count up (PSAICOUNT). 

boundary read 

The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 

boundary self test 

The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches may be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 

TEXAS • 
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Instruction register opcode description (continued) 

boundary toggle outputs 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input B5Cs. The device operates in the test mode. 

boundary-control register scan 

The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 

Table 4. Boundary-Control Register Opcodes 

BINARY CODE 

BIT2 ... BITO DESCRIPTION 

MSB ... LSB 

XOO Sample inputs/toggle outputs (TOPSIP) 

X01 Pseudo-random pattern generation/16-bit mode (PRPG) 

X10 Parallel signature analysis/16-bit mode (PSA) 

011 Simultaneous PSA and PRPG/8-bit mode (PSNPRPG) 

111 Simultaneous PSA and binary count up/a-bit mode (PSNCOUNT) 

boundary-control register opcode description 

The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 

It should be noted, in general, that while the control input BSCs (bits 35-32) are not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 35-34 ofthe BSR) do control the drive 
state (active or high-impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEA ;oe OEB). 
Otherwise, the bypass instruction is operated. 

PSA Input masking 

8-14 

Bits 10-3 of the boundary-control register are used to· specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin A8 during A-to-B data flow orfor device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in NO TAG. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. 
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boundary-control register opcode description (continued) 

sample Inputs/toggle outputs (TOPSIP) 

Data appearing at the selected device input pins is captured in the shift register elements of the selected BSCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs ofthe normal on-chip logic, Data in the shift register elements of the selected output 
BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby applied to 
the associated device output pins on each falling edge of TCK. 

pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated in the shift register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic, Figures 4 and 5 illustrate the 16-bit linear-feedback 
shift register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 

(f)=D-

A1-1 A2-1 A3-1 A4-1 AS-I AS-I 

81-0 82-0 83-0 84-0 85-0 8S-0 

Figure 4. 16-Bit PRPG Configuration (OEA = 0, OEB = 1) 

81-1 82-1 83-1 84-1 85-1 8S-1 

A1-0 A2-0 A3-0 A4-0 A5-0 AS-O 

Figure 5. 16-Bit PRPG Configuration (OEA = 1, OEB = 0) 
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87-0 8S-0 

87-1 8S-1 

A7-0 AS-O 
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boundary-control register opcode description (continued) 

parallel sIgnature analysIs (PSA) 

Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the shift register 
elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow latches 
of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the shadow 
latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 6 and 7 
illustrate the 16-bit linear-feedback shift register algorithms through which the signature is generated. An initial 
seed value should be scanned into the boundary-scan register prior to performing this operation. 

A1-1 A2-1 A3·1 A4-1 AS-I AS-I A7·1 AO·I 

81·0 82-0 . 83-0 84-0 85·0 86-0 87·0 80-0 

Figure 6. 16·Bit PSA Configuration (OEA = 0, OEB = 1) 

81·1 82-1 83-1 84-1 85-1 8S-1 87·1 80-1 

A1-0 A2-0 A3-0 A4-0 AS·O AS-O A7·0 AO-O 

Figure 7. 16·Bit PSA Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and PRPG (PSA/PRPG) 

Data appearing at the selected device input pins is compressed into an a-bit parallel signature in the shift register 
elements ofthe selected input BSGs on each rising edge ofTGK. This data is then updated in the shadow latches 
of the selected input BSGs and, thereby, applied to the inputs of the normal on-chip logie, At the same time, an 
a-bit pseudo-random pattern is generated in the shift register elements of the selected output BSGs on each 
rising edge of TGK and then updated in the shadow latches and, thereby, applied to the associated device output 
pins on each falling edge of TGK. Figures a and 9 illustrate the a-bit linear-feedback shift register algorithms 
through which the signature and patterns are generated. An initial seed value should be scanned into the 
boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not produce 
additional patterns. 

A1-1 .A2-1 A3-1 A4-1 AS-I AS-I A7-I A8-1 

(f)=D-
81-0 82-0 83-0 84-0 85-0 8S-0 87-0 88-0 

Figure a. a-Bit PSAlPRPG Configuration (OEA = 0, OEB = 1) 

81-1 82-1 83-1 84-1 85-1 8S-1 87-1 88-1 

~=~ . 
--IL.-/ A1-0 A2-0 A3-0 A4-0 AS-O AS-O A7-0 A8-0 

Figure 9. a-Bit PSAlPRPG Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and binary count up (PSA/COUNT) 

8-18 

Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the shift register 
elements ofthe selected input BSCs on each rising edge of TCK. This data is then updated in the shadow latches 
of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At the same time, an 
8-bit binary count-up pattern is generated in the shift register elements of the selected output BSCs on each 
rising edge of TCK and then updated in the shadow latches and, thereby, applied to the associated device output 
pins on each falling edge of TCK. In addition, the shift register elements of the opposite output BSCs are used 
to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. Figures 10 and 11 
illustrate the 8-bit linear-feedback shift register algorithms through which the signature is generated. An initial 
seed value should be scanned into the boundary-scan register prior to performing this operation. 

A1-1 A2-1 A3-1 A4-1 AS-I A6-1 A7-1 AB-I 

QQQQQQQQ 
81-0 82-0 83-0 84-0 85-0 8S-0 87-0 8B-0 

Figure 10. 8-Bit PSA/COUNT Configuration (OEA = 0, OEB = 1) 

81-1 82-1 83-1 84-1 85-1 86-1 87-1 8B-1 

QQQQQQQQ 
A1-0 A2-0 A3-0 A4-0 AS-O AS-O A7-0 AB-O 

Figure 11. 8-Bit PSA/COUNT Configuration (OEA = 1, OEB = 0) 
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All test operations of the 'ABT8245 are synchronous to the test clock (Tel<), Data on the TDI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TOO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
NO TAG) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 

A simple timing example is illustrated in NO TAG, In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TDI is used to input serial data, and TOO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test Circuitry during each TCK cycle. 

Table 5. Explanation of Timing Example 

TCK TAP STATE 
DESCRIPTION CYCLE(S) AFTERTCK 

1 Test-Logic-Reset 
TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 

2 Run-Test/Idle 

3 Select-OR-Scan 
4 Select-IR-Scan 

5 Capture-IR 
The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR state. 

6 Shift-IR 
TOO becomes active, and TOI is made valid, on the falling edge of TCK. The first bit is shifted into the TAP 
on the rising edge of TCK as the TAP controller advances to the next state. 

One bit is shifted into the IR on each TCK rising edge. With TOI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 

7-13 Shift-IR out of the IR via TOO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exit1-IR. 

14 Exit1-IR TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 
15 Update-IR The IR is updated with the new instruction (BYPASS) on the falling edge of TCK. 
16 Select-OR-Scan 

17 Capture-DR 
The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-DR state. 

18 Shift-DR 
TOO becomes active, and TOI is made valid, on the falling edge of TCK. The first bit is shifted into the TAP 
on the rising edge of TCK as the TAP controller advances to the next state. 

19-20 Shift-DR The binary value 101 is shifted in via TOI, while the binary value 010 is shifted out via TOO. 

21 Exit1-0R TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

22 Update-DR In general, the selected data register is updated with the new data on the falling edge of TCK. 

23 Select-OR-Scan 

24 Select-IR-Scan 

25 Test-Logic-Reset Test operation completed 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
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TOI W///#$~ ~.@ U ~~ffi 
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Figure 12. Timing Example 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (1/0 ports) (see Note 1) .. .. . .. .. .. . . . . . . .. . . .. . .. .. .. . . . . . ... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8245 ................................... 96 mA 

SN74ABT8245 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2)' 

Vce Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

11t/l1v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PROOUCT PREVIEW information concernI products In the forml!lv. or 
dnlgn pha.. of developmlllt. Chll'ICler1at1c dall Ind oth.r 
tptcltlcatlon ..... dallgn 110111. r.x. Inllrumenll rtMt'YlI the rtght 10 
chillii' or dltcontJnue th_ producta wtthout notice. 
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SN54ABT8245 SN74ABT8245 

MIN MAX MIN MAX 

4.5 ~Ji 4.5 5.5 
2 §! 2 

&0.8 0.8 

°l.4- Vee ° Vee 

~ -24 -32 

j;i 48 64 

. ..,~ 10 10 
-55 125 -40 85 

UNIT 

V 

V 

V 
V 

mA 

mA 

nsN 

°e 



SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 

WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-04505, AUGUST 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vcc = 4.5 V, II =-18 rnA 

Vee = 4.5 V, IOH =-3mA 2.5 

VOH 
Vee=5V, IOH =-3 rnA 3 

Vee = 4.5 V, IOH =-24mA 2 

Vee=4.5V, IOH =-32mA 2* 

Vee = 4.5 V, IOL=48 rnA 
VOL 

Vee = 4.5 V, IOL= 64 rnA 

. 'I 
Vee = 5.5 V, OIR, OE, TCK 

VI = Vee or GNO A or B ports 

IIH Vee=5.5V, VI = Vee TOI, TMS 

IlL Vee=5.5V, VI=GNO TOI, TMS 

'OZH§ Vee = 5.5 V, Va =2.7V 

IOZL§ Vee = 5.5 V, Va =0.5V 

IOFF Vee = 0, VI or Va :5:5.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 0.9 

Icc 10=0, 
AorB 

Outputs low 30 

VI = Vee or GNO 
ports 

Outputs disabled 0.9 

AleeN 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GNO 

CI VI = 2.5 V or 0.5 V Control inputs 3 

Clo Va = 2.5 V or 0.5 V Aor B ports 10 

Co Va = 2.5 VorO.5 V TOO 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STO-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and IOZL Include the input leakage current. 

SN54ABT8245 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±;~ 
10 ~~10 

-160 2'1~160 

50 ,l:-. 50 

-50 ;::,'" -50 

±100 0'" 
50 4,.%' 50 

-180 -50 -180 

2 2 

38 38 

2 2 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT8245 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10 

-160 

50 

-50 

±1oo 

50 

-50 -180 

2 

38 

2 

1.5 

#I This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GNO. 

UNIT 

V 

V 

V 

IlA 

IlA 
IlA 
IlA 
IlA 
IlA 
IlA 
rnA 

rnA 

rnA 

pF 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

SN54ABT8245 SN74ABT8245 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency TCK 0 50 0 50 MHz 

tw Pulse duration TCK high or low 5 , 5 ns 

A or B or OIR or OE before TCKt 5 Iff 5 

tau Setup time TOI before TCKt 6 If:- 6 ns 

TMS before TCK t 6tJ~ 6 

Aor B or OIR orOE after TCKt ~ 0 

th Hold time TOI after TCKt t¥l 0 ns 

TMS after TCKt ~Jo 0 

l<t Delay time Power up to TCKt ~. 50 50 ns 

tr Rise time Vee power up 1 1 IJ.S 

TEXAS ." 
INSfRUMENTS 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 
WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-04505. AUGUST 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 

TO 
Vee = 5V, 

SN54ABT8245 SN74ABT8245 FROM 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN ~- MIN MAX 

tpLH 2 3.5 4.3 2 S'5.1 2 4.8 
AorB BorA ns 

tpHL 2 3.4 4.2 2.Q~ 5.5 2 5.1 

tpZH OE 
2.5 4.5 5.5 2.1:' 6.9 2.5 6.8 

BorA 
~ 

ns 
tpzL 3 5.2 6 7.6 3 7.5 

tpHZ 
OE BorA 

3 6.1 7.1 A?3 8.7 3 8.4 
q, 3 

ns 
tpLZ 3 5.5 6.6 3 8 7.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

TO 
Vee=5V, 

SN54ABT8245 SN74ABT8245 FROM 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax TCK 50 90 50 50 MHz 

tpLH 
TCK~ AorB 

3.5 8 9.5 3.5 12.5 3.5 12 
ns 

tpHL 3 7.7 9 3 12 3 11.5 

tpLH 2.5 4.3 5.5 2.5 ,$,,7 2.5 6.5 
TCKl TOO 

S!-7 
ns 

tpHL 2.5 4.2 5.5 2.5 2.5 6.5 

tpZH 4.5 8.2 9.5 4.5 ~12.5 4.5 12 
TCKl AorB 

4.&1... .. 13.5 
ns 

tpzL 4.5 9 10.5 4.5 13 

tpZH 2.5 4.3 5.5 ~ 7 2.5 6.5 
TCKl TOO 

J~~5 
ns 

tPZL 2.5 4.9 6 7.5 2.5 7 

tPHZ 3.5 8.4 10.5 Q.~·3.5 14 3.5 13.5 
TCKl AorB ns 

tpLZ 3 8 10.5 3 13.5 3 13 

tpHZ 
TCKl TOO 

3 5.9 7 3 9 3 8.5 
ns 

tpLZ 3 5 6.5 3 8 3 7.5 

TEXAS .. 
INSfRUMENlS 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES 

WITH OCTAL BUS TRANSCEIVERS 
SCBS124A-04505, AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

sooo 
From Output --e-~~-'\N\r--_.../ 

Under Te.t 

CL- eso pF 

( .. eNoteA) T sooo 

S1 o Open 

rNO 

. LOAD CIRCUIT FOR OUTPUTS 

3V 

TIming Input 
------~.SV 
_____ --'.1'--______ ov 

I I I 
I ~. .~ th ~ 
I "u I 

---~,~v ~:: Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV \1.SV 

tpLH \4 ~ I I 

14 ~ tpHL 

3V 

OV 

I 

outpu_t ____ ,.,11.s V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and Jig capacitance. 

TEST S1 
tpLHItpHL Open 
tpLZi'tpZL 7V 
tpHZltpzH Open 

~--lw~ 
I 1,..-__ 3V 

Inpul 3 X,-'_'S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V Output 
Control 

(low-level 
enabling) 

1.SV 

'----~---- OV 
tPZL ---.I ~ I 

I tp~ 14-
I I LI 

Output ---:-TVf- - - -I -II ~ - 3.5 V 

Waveform 1 "\ 1.5 V I I VOL + 0.3 V 
S1 at 7 V . - - - VOL 

(aee Note C) tpH~ !.-
tpZH ~ 14- I 

Output V 
Waveform 2 [I -\ V - - OH 

(a~~~o~:~~ ___ -' ~~ __ ;:'OH-O.3V .. 
OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Wavoform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Wavoform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. Tho outputs are measured one at a time with one transition per measurement. 

Figure 13. Load Circuit and Voltage Waveforms 

TEXAS ." 
INSTRUMENTS 
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SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS1 AUGUST 1991-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
SCOPE '10 Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to SN54/74F543 
and SN54/74ABT543 In the Normal 
Function Mode 

• SCOPE '10 Instruction Set: . 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample InputsfToggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• TWo Boundary-Scan Cells per I/O for 
Greater Flexibility 

• State-of-the-Art EPICnB'M BiCMOS Design 
Significantly Reduces Power DisSipation 

• Package Options Include Plastic 
Smail-Outline and Shrink Smail-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8543 and SN74ABT8543 scan test 
devices with octal registered bus transceivers are 
members of the Texas Instruments SCOPE'M 
testability IC family. This family of devices 
supports I EEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8543 ••• JT PACKAGE 
SN74ABT8543 ••• OL OR ow PACKAGE 

(TOP VIEW) 

EEAB 1 28 I:EBA 
CEAS 2 27 CEBA 
OEAB 3 26 OEBA 

A1 4 25 81 
A2 5 24 82 
A3 6 23 '83 

GNO 7 22 84 
A4 8 21 Vcc 
A5 9 85 
A6 86 
A7 87 
A8 88 

TOO TOI 
TMS TCK 

SN54ABT8543 ••• FK PACKAGE 
(TOP VIEW) 

u 
.... C\lC')oq-ULO<O 
alalalal>alal 

4 321 28 2726 
87 OEBA 5 

0 
25 

CEBA 6 24 88 

I:EBA 7 23 TOI 
EEAB 8 22 TCK 
CEAS 9 21 TMS 
OEAB 10 20 TOO 

A1 11 19 A8 
121314 15 16 1718 

~~~~!2~~ 
(!) 

In the normal mode, these devices are functionally equivalent to the SN54/74F543 and SN54/74ABT543 octal 
registered bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of the data 
appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPE'M octal registered bus transceivers. 

Data flow in each direction is controlled by latch-enable (I:EAB and [EBA), chip-enable (CEAS and CEBA), and 
output-enable (OEAS and OEBA) inputs. For A-to-B data flow, the device operates in the transparent mode 
when I:EAB and CEAB are both low. When either I:EAB or CEAB is high, the A data is latched. The B outputs 
are active when OEAS and CEAB are both low. When either OEAB or CEAB is high, the B outputs are in the 
high-impedance state. Control for B-to-A data flow is similar to that for A-to~B but uses [E'B'A, CEBA, and OEBA. 

SCOPE and EPICIIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thIa document contalna PRODUCTlON 

:r:n~:::U:: ~~~ ~ ~~::.orru~:;~~=~o:~r:n::. 
Production procMllng dote not necMllrlIy Include tilling of all 
panmtlara. 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120A-04509,AUGUST1991-REVISED OCTOBER 1992 

description (continued) 

8-26 

In the test mode, the normal operation of the SCOPE™ registered bus transceiver is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TOI), test data 
output (TOO), test mode select (TMS), and test clock (TCI<). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8543 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8543 is characterized for operation from -40°C to 85°C. 

CEJUJ 
L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS OUTPUT 

0EJrn' [EJrn A B 

L L L L 

L L H H 

L H X Bo* 
H X X Z 
X X X Z 

t A-to-B data flow is shown. B-to-A data flow is similar but 
uses CEBA, OEBA, and~. 

* Output level before the indicated steady-state input 
conditions were established. 
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functional block diagram 

"CEID( ;;;.;27~_-I 

~ =28"--_-1 

OEZ\S _3 __ -I 

~=-2--4 

IErn_1 __ 4 

A1 4 

Vee 

TOI 16 

Vee 

14 
TMS 

r----
I 
I 
I 
I 
I 

I 
I 
I 
I 
I L.. ____ _ 

',-""--',,r 

SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120A-D4509.AUGUST1991-REVISED OCTOBER 1992 

Boundary-Scan Register 

---, 
I 
I 
I 
I 
I 

I 
25 B1 

1 of 8 Channels 

I 
I 
I 
I 

TAP 
Controller 

_ ____ .J 

Pin numbers shown are for DL, DW, and JT packages. 
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SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120A-04509,AUGUST1991-REVISED OCTOBER 1992 

Terminal Functions 

PIN NAME DESCRIPTION 
A1-AS Normal-function A-bus I/O ports. See function table for normal-mode logic. 

B1-BS Normal-function B-bus I/O ports. See function table for normal-mode logic. 
'CEAB,~ Normal-function chip-enable Inputs. See function table for normal-mode logic. 

GNO Ground 
[E1iJJ,~ Normal-function latch-enable inputs. See function table for normal-mode logic. 
0EAB,0EB1\ Normal-function output-enable inputs. See function table for normal-mode logic. 

TCK 
Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the test 
clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 

TOI 
Test data input. One offour pins required by IEEE Standard 1149.1-1990. The test data input is the serial inputtor shifting data 
through the Instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

TOO 
Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 
data through the instruction register or selected data register. 

TMS 
Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Vce Supply voltage 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vcc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8543 ................................... 96 rnA 

SN74ABT8543 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ............................ " .............................. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ..................................................•.... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (mput or I/O) must be held high or low. 

PRODUCT PREVIEW lnIormIIIon conctmI producta In Ihllormatlvt or 
~ of development. ChlrICttr1at1c dill Ind other 

.. dHlgn goeIa. Tlualnttrumtntl_1hI right to 
not or dlacontlnut "*' productI without notIct. 
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SN54ABT8543 SN74ABT8543 

MIN MAX MIN MAX 
4.5 ,5":..,5 4.5 5.5 

2 §! 2 

,.~ O.S O.S 

O£Q, Vcc 0 Vcc 

.. 9 -24 -32 

,$i 48 64 

"tf! 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 
rnA 

nsN 
°c 
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SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120A-D4509,AUGUST1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vce=4.5V, 11=-18mA 

Vee = 4.5 V, 10H =-3 rnA 2.5 

VOH 
Vee=5V, 10H =-3 rnA 3 

Vee = 4.5 V, 10H =-24mA 2 

Vee=4.5V, 10H =-32mA 2* 

VOL 
Vee=4.5V, 10l=48mA 

Vee = 4.5 V, IOl=64mA 

Vee=5.5V, 
CE,[E,UE, 

II TCK 

VI = Vee or GNO Aor B ports 

IIH Vee = 5.5 V, VI = Vee TOI, TMS 

III Vee=5.5V, VI =GNO TOI, TMS 

10ZH§ Vee=5.5V, Vo =2.7V 

10Zl§ Vee=5.5V, Vo =0.5V 

10FF Vee=O, VI orVo:s 5.5 V 

leEX Vee=5.5V, Vo=5.5V Outputs high 

10' Vee=5.5V, Vo=2.5V -50 -100 

Vee=5.5V, Outputs high 0.9 

Icc 10=0, 
AorB 

Outputs low 30 

VI = Vee or GNO 
ports 

Outputs disabled 0.9 

Alec' 
Vee = 5.5 V, One input at 3.4 V, 
Other Inputs at Vee or GNO 

CI VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 VorO.5 V Aor B ports 10 

Co Vo = 2.5 VorO.5 V TOO 8 

t Ail typical values are at Vee = 5 V. 
* On products compliant to MIL-STO·883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT8543 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1 *1 
~ 

:100 .!:tbo 
10 _ii:! 10 

-160 A." ..... -160 

50 ,,~ 50 

-50 0' -50 

:100 e,'< 
50 50 

-180 -50 -180 

2 2 

38 38 

2 2 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT8543 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1 

:100 

10 

-160 

50 

-50 

:100 

50 

-50 -180 

2 

38 

2 

1.5 

II This Is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GNO. 

PRODUCT PREVIEW lnformIIIon _rna productlln Ihllormatlvt or == 01' dtwIopment. ClwlCtertatlc dati and othtr 
1ft dMlgn 1/0111. T_lnttrumtnla ra_ the rtght to 

or dlacontlnut """ producta wtIIIout notlca. TEXAS ." 
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UNIT 

V 

V 

V 

I!A 

I!A 
I!A 
I!A 
I!A 
I!A 
I!A 
rnA 

rnA 

rnA 

pF 

pF 

pF 
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SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120A-D4509. AUGUST 1991-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 1) 

SN54ABT8543 SN74ABT8543 

MIN ,ONAX MIN MAX 
I,JNIT 

tw Pulse duration LEAB or LEBA high or low A>:*~ 3 ns 

leu Setup time A before [E7\B t or B before [EBA t <l~~ 3 ns 

it, Hold time A after [E7\Bt or B after [EBAt 0.5 0.5 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

leu Setup time 

th Hold time 

l<t Oelaytime 

tr Rise time 

PRODUCT PREVIEW Inlonnatlon _l1li products In the formatlvi or 

C hiN of deVllopment. ChlrlCttrtatlc dill Ind other 
I IN dellgn 1/011 .. TIXIIlnetrumllrtl rtHrV1l1hI right to 

ngt or dllcontlnul thIN producII wtthout nottce. 
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TCK 

TCK high or low 

A or B or CE or [E or OE before TCKt 

TOI before TCKt 

TMS before TCKt 

A or B or CE or [E or OE after TCKt 

TOI after TCKt 

TMS after TCKt 

Power up to TCKt 

Vee power up 

TEXAS • 
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SN54ABT8543 SN74ABT8543 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

5 5 ns 

5 4'7 5 
6 ~. 6 ns 

6c~'" 6 

p';'- O 

ro 0 ns 

.A9 o 0 
zt~ 50 50 ns 

1 1 !AS 



SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120A-D4509. AUGUST 1991-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 1) 

FROM 
Vee = 5V, 

SN54ABT8543 SN74ABT8543 TO 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
AorB 

2 3.7 4.5 2 5.5 2 5.2 
BorA ns 

tpHL 1.5 3.5 4.4 1.5 5.8 1.5 5.5 

tpLH 
1:EJffi or EEBA 

2 4.7 5.6 2 .$1 2 7.8 
BorA 

,,*7.3 
ns 

tpHL 1.5 4.1 5 1.5 1.5 6.9 

tpZH 
CEABorCEBA 

2 4.2 5.2 2,~ 7.5 2 7.2 
BorA 

~~ 
ns 

tpZL 2 4.7 5.7 8.4 2 8.3 

tpzH 
~orOEB7\ 

2 4.4 5.4 $ 6.7 2 6.5 
BorA 

8"'2 
ns 

tpZL 2 5.2 6.2 7.6 2 7.5 

tPHZ 
CEABorCEBA 

2.5 5.8 6.8 C«"2.5 9.1 2.5 8.8 
BorA ns 

tpLZ 2.5 5.3 6.3 2.5 8.7 2.5 8 

tpHZ 
~orOEB7\ 

2 5.9 6.9 2 8.3 2 7.9 
BorA ns 

tpLZ 2 5.2 6.2 2 7.8 2 7.4 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax TCK 

tpLH 
TCK. 

tpHL 

tpLH 
TCK. 

tpHL 

tpZH 
TCK. 

tPZL 

tpZH 
TCK. 

tpZL 

tpHZ 
TCK. 

tpLZ 

tpHz 
TCK. 

tpLZ 

PRODUCT PREVIEW information _mil producllin Iht forrnlilvi or =1 phue of dtYllopnlllll ChlrlCltrllllc d.l1I and othlr 
era dtllgn goalL Tlxaalnllrumlnll raaarv .. thl right to 

ngt or dlaconttnue th_ producII without notice. 

Vee = 5V, 
TO 

(OUTPUT) TA = 25°C 

MIN TYP MAX 

50 90 

AorB 
3.5 8 9.5 

3 7.7 9 

TOO 
2.5 4.3 5.5 

2.5 4.2 5.5 

AorB 
4.5 8.2 9.5 

4.5 9 10.5 

TOO 
2.5 4.3 5.5 

2.5 4.9 6 

AorB 
3.5 8.4 10.5 

3 8 10.5 

TOO 
3 5.9 7 

3 5 6.5 

TEXAS .. 
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SN54ABT8543 SN74ABT8543 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 
ns 

3 12 3 11.5 

2.5 ,.::."7 2.5 6.5 

,§7 
ns 

2.5 2.5 6.5 
;;;y 4.5 12 4.5 f;i: 12.5 

ns 
4.q;.' 13.5 4.5 13 

~~.~ 7 2.5 6.5 

(:~5 
ns 

7.5 2.5 7 

.q{.;3.5 14 3.5 13.5 
ns 

3 13.5 3 13 

3 9 3 8.5 

3 8 3 
ns 

7.5 
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SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120A-04509,AUGUST 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

SOOC 
From Output ---e-~.--"VV'V--_---/ 

Under Teat 

CL= 50pF 

(8ee Note A) I SOOC 

S1 o Open 

rND 

tpL.HItpHL Open 
tPLZltPZL 7V 
tpHz/tpZH Open 

14--tw~ 

I 1~--3V 

I"pm 3 X ..... '_·S_V __ ov 

LOAD CIRCUIT FOR OUTPUTS 

3V 
TIming Input -------x1•sv VOLTAGE WAVEFORMS 

PULSE DURATION 
_______ .1'-______ ov 

1 1 I 
14 • .j4 th ~ 
1 .. u 1 

Data Input --~}(1.SV ~ :: Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 
3V 

\~S~--- ov 

tpLH!~ ~ 1 I 

14 ~ tpHL 
1 

Outpu_t ____ ...,11.S V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

1.SV 
I ~ ____ OV 

tPZL --.I 14-- I 
I I tp~ 14-I xr ___ L:~ 3.SV 

: "\ 1.SV :.} ~L~O-=V VOL 

I tpHZ--.I \.-
tPZH --.! 14- I V Output 

Waveform 2 t \Vo V';: 0,'3 V OH 
S1 at Open 1.S V "-

(seeNoteC) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 C, tr :s 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPE T .. Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to SN54/74F646 
and SN54/74ABT646 In the Normal 
Function Mode 

• SCOPE T .. Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature AnalysiS at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputsrroggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per I/O for 
Greater Flexibility 

• State-of-the-Art EPICIIB T 
.. BiCMOS Design 

Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Smail-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8646 and SN74ABT8646 scan test 
devices with octal bus transceivers and registers 
are members of the Texas Instruments SCOPETM 
testability IC family. This family of devices 
supports I EEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies, Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-D4508,AUGUST1992-REVISED OCTOBER 1992 

SN54ABT8646 ••• JT PACKAGE 
SN74ABT8646 ••• OL OR OW PACKAGE 

(TOP VIEW) 

CLKBA 
SBA 
m: 
B1 

A2 B2 
A3 B3 

GNO 7 22 B4 
A4 8 21 Vcc 
AS 9 20 B5 
A6 10 19 B6 
A7 11 18 B7 
A8 12 17 B8 

TOO 13 16 TOI 
TMS 14 15 TCK 

SN54ABT8646 ••• FK PACKAGE 
(TOP VIEW) 

m: 
SBA 

CLKBA 
CLKAB 

SAB 
OIR 
A1 

5 
6 
7 
8 
9 

() 
.... C\I C'? '<t () L() co 
alalalal>alal 

4 321 28 27 26 
0 

10 
11 

121314 15 16 1718 

~~~:;:~~~ 
(.!) 

25 
24 
23 
22 
21 
20 
19 

B7 
BB 
TOI 
TCK 
TMS 
TDO 
A8 

In the normal mode, these devices are functionally equivalent to the SN54/74F646 and SN54/74ABT646 octal 
bus transceivers and registers. The test circuitry can be activated by the TAP to take snapshot samples of the 
data appearing at the device pins orto perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPETM octal bus transceivers and registers. 

Transceiver function is controlled by output-enable (OE) and direction (DIR) inputs. When DE is low, the 
transceiver is active and operates in the A-to-B direction when DIR is high or in the B-to-A direction when DIR 
is low. When DE is high, both the A and B outputs are in the high-impedance state, effectively isolating both 
buses. 

SCOPE and EPICIIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thli documlnt contalnl PRODUCTION 

~~~fll~~:::U:; ~~~m: ~ ~~:~~~:I~~r~~:r~;~~~~ 
Production procliling doN not nacl .. arlly Include tNting of In 
par.mltll'l. 
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SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-04508, AUGUST 1992-REVISED OCTOBER 1992 

description (continued) 

OE 

X 

X 

H 

H 

L 

L 

L 

L 

Data flow is controlled by clock (CLKAB and CLKBA) and select (SAB and SBA) inputs. Data on the A bus is 
clocked into the associated registers on the low-to-high transition of CLKAB. When SAB is low, real-time A data 
is selected for presentatior. to the B bus (transparent mode). When SAB is high, stored A data is selected for 
presentation to the B bus (registered mode). The function of the CLKBA and SBA inputs mirrors that of CLKAB 
and SAB, respectively. Figure 1 illustrates the four fundamental bus-management functions that may be 
performed with the 'ABT8646. 

In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TOI), test data 
output (TOO), test mode select (TMS), and test clock (TCI<). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8646 is characterized for operation over the full military temperature range of - 55°C to 125°C; 
The SN74ABT8646 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OATAI/O 
OPERATION OR FUNCTION 

OIR CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

X t x x X Input Unspecifiedt Store A, B unspecifiedt 

X X t X X " Unspecifiedt Input Store B, A unspecifiedt 

X t t X X Input Input Store A and Bdata 

X L L X X Input disabled Input disabled Isolation, hold storage 

L X X X L Output Input Real-time B data to A bus 

L X L X H Output Input disabled Stored B data to A bus 

H X X L X Input Output Real-time A data to B bus 

H L X H X Input disabled Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs, Data Input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

TEXAS .. 
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~ 
26 3 1 28 2 27 
UE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 

BUSBTOBUSA 

~ 
26 3 1 28 2 27 
UE DIR CLKAB CLKBA SAB SBA 
X X t X X X 
X X X t X X 
H X t t X X 

STORAGE FROM 
A, B, ORAAND B 

SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-04508, AUGUST 1992-REVISED OCTOBER 1992 

~ 
26 3 1 28 2 27 
OE DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL·TIME TRANSFER 
BUSATOBUSB 

~ 
26 3 28 2 27 
UE DIR CLKAB CLKBA SAB SBA 

L L X L X H 
L H L X H X 

TRANSFER STORED DATA 
TO A AND/OR B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for DL, OW, and JT packages, 
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SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-D4508,AUGUST1992-REVISED OCTOBER 1992 

functional block diagram 

Boundary-Scan Register 

UE=26=--_~ 

DIR.=..3---t 

CLKBA =28~_--f 

SBA_27 __ --f 

CLKAB _1 ---t 

SAB-2---I 

r-----+-+--I~-+------------

4 
A1---t--G 

Vee 

TAP 
Controller 

1 of 8 Channels 

Pin numbers shown are for DL, DW, and JT packages. 
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SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-D450B,AUGUST1992-REVISED OCTOBER 1992 

Terminal Functions 

PIN NAME DESCRIPTION 
A1-A8 Normal-function A-bus I/O ports. See function table for normal-mode logic. 

B1-B8 Normal-function B-bus I/O ports. See function table for normal-mode logic. 

CLKAB,CLKBA Normal-function clock inputs. See function table for normal-mode logic. 

OIR Normal-function direction-control input. See function table for normal-mode logic. 

GNO Ground 

OE Normal-function output-enable input. See function table for normal-mode logic. 

SAB, SBA Normal-function select inputs. See function table for normal-mode logic. 

TCK 
Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Oata is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 

TOI 
Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

TOO Test data output. One offour pins required by IEEE Standard 1149.1-1990. The test data output is the serial outputfor shifting 
data through the instruction register or selected data register. 

TMS 
Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Vee Supply voltage 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, V cc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SNS4ABT8646 ................................... 96 rnA 

SN74ABT8646 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vec Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

!J.t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Informltlon conclrna productlln thl formativi or 
design phi.. of devllopmlnt. Chll'tctlrlsllc dill Ind other 
aplclflcadons .. design goel .. Tex .. Instruments rlatrv .. thl right to 
ching' or dltcontlnu. th ... products without nod c •• TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT8646 SN74ABT8646 

MIN MAX MIN MAX 

4.5 ,~"P 4.5 5.5 

2 f:..t: 2 

Af40.8 0.8 

0,4. Vee 0 Vee 

S;; -24 -32 

$f 48 64 

j,::i:" 10 10 
'" -55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 
°c 
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SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-04508. AUGUST 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TVpt MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vee = 4.5 V, 10H =-3 rnA 2.5 

Vee = 5 V, 10H =-3 rnA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 
Vee = 4.5 V, 10L = 48 rnA 

VOL 
Vee = 4.5 V, 10L = 64 rnA 

Vee = 5.5 V, 
ClK, DIR, 'CE, 

II VI = Vee or GND 
S,TCK 

Aor B ports 

IIH Vee = 5.5 V, VI = Vee TDI, TMS 

IlL Vee = 5.5 V, VI =GND TDI, TMS 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = 0, VI orVo:s: 5.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 0.9 

lee 10 = 0, 
AorB 

Outputs low 30 

VI = Vee or GND 
ports 

Outputs disabled 0.9 

I\lee" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 VorO.5 V Aor B ports 10 

Co Vo = 2.5 VorO.5 V TOO 8 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT8646 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1:1 *1 ,s;: 
:1:100 ..%;i'bo 

10 fiY 10 

-160 t..~ -160 

50 -..~ 50 

-50 ~ -50 

:1:100 t:;;4t 

50 50 

-180 -50 -180 

2 2 

38 38 

2 2 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT8646 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

:1:100 

10 

-160 

50 

-50 

:1:100 

50 

-50 -180 

2 

38 

2 

1.5 

1# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW InforrnMIon _me producta In the lormlllvt or 
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d;"'nGe""'or-IIhc~~==:.-th. rlllhtto 
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V 

V 

V 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
rnA 

rnA 

rnA 

pF 

pF 

pF 
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SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-D450a, AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 2) 

SN54ABT8646 SN74ABT8646 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency ClKAB or ClKBA 0.,,(,;\100 0 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low ~~.f!;'" 3 ns 

tau Setup time A before ClKABt or B before ClKBAt ~v~~~ 4.5 ns 

th Hold time A after ClKAB t or B after ClKBA t '0 0 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 2) 

fclock Clock frequency 

tw Pulse duration 

tau Setup time 

th Hold time 

lcj Delay time 

tr Aisetime 

PRODUCT PREVIEW 1nf000000on _nil producla In 11M formlllvi or = of deVllopment. ClwlCterlatlc dati and other 
.... cIIaIgn goale. TIXIlInatrumIlrtlI'lHlYtIIhI rtght 10 

ngI or dllcontlnut IhMt producta without notice. 

TCK 

TCK high or low 

A, B, ClK, OIA, OE, or S before TCKt 

TOI before TCKt 

TMS before TCKt 

A, B, CLK, DIA, OE, or S after TCKt 

TOI after TCKt 

TMS after TCKt 

Power up to TCKt 

Vee power up 

1ExAs .. 
INSTRUMENTS 
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SN54ABT8646 SN74ABT8646 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

5 , 5 ns 

5 l.tf' 5 

6 l;: 6 ns 

60.4." 6 

p";- O 

;;(j 0 ns 

"f>o 0 
~ 50 50 ns 

1 1 Ils 
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SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

'j 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-04508, AUGUST 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 2) 

Vee=5V, 
SN54ABT8646 SN74ABT8646 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 
AorB 

2 3.7 4.5 2 5.5 2 5.2 
BorA ns 

tpHL 2 3.5 4.4 2 5.8 2 5,5 

tpLH 
CLKAB or CLKBA 

3 4.4 5.3 3 6.3 3 6 
BorA 

1~7 
ns 

tpHL 2.5 4.3 5.2 2.5 2.5 6.2 

tpLH 
SABorSBA 

2 4.8 6 2 ~'1.5 2 7.3 
BorA ns 

tpHL 2 4.7 5.9 2 9:'" 7.8 2 7.4 

tPZH 2.5 4.4 5.3 2.~-..."" 6.6 2.5 6.5 
OIR BorA 

i¥ 
ns 

tPZL 3 4.8 6.2 7.3 3 7.1 

tpZH or: 2.5 4.4 5.4 _&5 6.7 2.5 6.5 
BorA 4." 3 

ns 
tpZL 3 5.2 6.2 7.6 3 7.5 

tpHz 3 6 7 3 8.9 3 8.6 
OIR BorA ns 

tpLZ 3 5.2 6.2 3 8.1 3 7.9 

tpHZ 
OE' BorA 

3 5.9 6.9 3 8.3 3 7.9 
ns 

tpLZ 3 5.2 6.2 3 7.8 3 7.4 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 2) 

FROM 
PARAMETER 

(INPUT) 

fmax TCK 

tpLH 
TCK~ 

tpHL 

tpLH 
TCK~ 

tPHL 

tpZH 
TCK~ 

tPZL 

tPZH 
TCK~ 

tPZL 

tpHZ 
TCK~ 

tpLZ 

tpHz 
TCK~ 

tpLZ 

PRODUCT PREVIEW Informllllon _1111 producta In lilt lormllive or 

e:=phaH 01 devtlopmtnt. ChlrlCtlllllllc dall end oIhtr 
.. dellgn goIlI. TIXillnatrumenll reHrYee the right to 

ngI or dllcontlnue th-. productI wtthout notice. 
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vee = 5 V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP 

50 90 

3.5 
AorB 

8 

3 7.7 

TOO 
2.5 4.3 

2.5 4.2 

4.5 
AorB 

8.2 

4.5 9 

TOO 
2.5 4.3 

2.5 4.9 

3.5 8.4 
AorB 

3 8 

TOO 
3 5.9 

3 5 

TEXAS • 
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MAX 

9.5 

9 

5.5 

5.5 

9.5 

10.5 

5.5 

6 

10.5 

10.5 

7 

6.5 
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SN54ABT8646 SN74ABT8646 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 

3 12 3 
ns 

11.5 

2.5 .~7 2.5 6.5 

,Sf-" 7 
ns 

2.5 2.5 6.5 

4.5 ~12.5 4.5 12 
ns 

4.&t";" 13.5 4.5 13 

2t§" 7 2.5 6.5 

~:5 
ns 

7.5 2.5 7 
~;;3.5 14 3.5 13.5 

ns 
3 13.5 3 13 

3 9 3 8.5 
ns 

3 8 3 7.5 



SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123A-D4508, AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

sooo 
From Output - ___ ~-~-JV\I\r----./ 

Under Test 

CL= 50 pF 

(see Not. A) T sooo 

S1 o Open 

rNO 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------x1.S V 
_____ --J, 1'--_____ _ 

3V 

OV 

14 .~ ~ 
1 tau I ~ th 1 

___ I 1 

__ --J~1.5V ~ 
3V 

OV 
Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

InpU~r-1.-S-V---~\~S~--- :: 

tpLH 14 ~ 1 I 

I I 1-- ~ tpHL 

I ~ VOH 
Output !1.5V 1.SV 

------, VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tPLHltPHL Open 
tPLZi'tPZL 7V 
tpHz/tpZH Open 

14--tw~ 
1 1,..-__ 3V 

Inp~ 3 X\",,_·s_v __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V Output 
Control 

(low-level 
enabling) 

1.SV 

'----..I~---- OV 
tPZL-.' ~ 1 

1 tp~ 14-
II LI 

Output ---:-"'CV+ - - -I -II~ - 3.S V 

Waveform 1 \ 1.5 V I f VOL + 0.3 V 
S1 at 7 V , I ~ - - - VOL 

(see Note C) tpHZ-.l ~ 

tPZH -+I 14- I 
O~p~ V 

Waveform 2 1 \Vo v;= Q.3 V OH 
S1 at Open 1.5 V "-

(seeNoteC) ___ ...I - - - - ... 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to SN54n4F652 
and SN54n4ABT652 In the Normal 
Function Mode 

• SCOPE ™ Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputsrroggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per I/O for 
Greater Flexibility 

• State-of-the-Art EPICIIB™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Smail-Outline and Shrink Smail-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8652 and SN74ABT8652 scan test 
devices with octal bus transceivers and registers 
are members of the Texas Instruments SCOPE™ 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-D4507 AUGUST 1992-REVISED OCTOBER 1992 

SN54ABT8652 ••• JT PACKAGE 
SN74ABT8652 ••• OL OR OW PACKAGE 

(TOP VIEW) 

28 CLKBA 
27 SBA 
26 OEBA 
25 B1 
24 B2 

A3 6 23 B3 
GNO 7 22 B4 

A4 8 21 Vcc 
A5 9 20 B5 
A6 B6 
A7 B7 
A8 B8 

TOO TOI 
TMS TCK 

SN54ABT8652 ••• FK PACKAGE 
(TOP VIEW) 

o 
iD~~a5~~~ 

4 321 28 2726 
OEBA 5 

0 
25 

SBA 6 24 

CLKBA 7 23 

CLKAB 8 22 

SAB 9 21 

OEAB 10 20 

A1 11 19 
121314 15 16 1718 

~~~~~~~ 
(!J 

B7 
B8 
TOI 
TCK 
TMS 
TOO 
A8 

In the normal mode, these devices are functionally equivalent to the SN54/74F652 and SN54/74ABT652 octal 
bus transceivers and registers. The test circuitry can be activated by the TAP to take snapshot samples of the 
data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPE™ octal bus transceivers and registers. 

SCOPE and EPICIIB are trademarks of Texas Instruments Incorporated. 

TEXAS • 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-04507, AUGUST 1992-REVISED OCTOBER 1992 

description (continued) 

Data flow in each direction is controlled by clock (CLKAB and CLKBA), select (SAB and SBA), and output-enable 
(OEAB and OE'BA) inputs. For A-to-B data flow, data on the A bus is clocked into the associated registers on 
the low-to-high transition of CLKAB. When SAB is low, real-time A data is selected for presentation to the B bus 
(transparent mode). When SAB is high, stored A data is selected for presentation to the B bus (registered mode). 
When OEAB is high, the B outputs are active. When OEAB is low, the B outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B data flow but uses CLKBA, SBA, and OEBA inputs. Since 
the OEBA input is active-low, the A outputs are active when OEBA is low and are in the high-impedance state 
when OEBA is high. Figure 1 illustrates the four fundamental bus-management functions that may be performed 
with the 'ABT8652. 

In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited, and the test 
Circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 
output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8652 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA I/O 
OPERATION OR FUNCTION 

OEAB ~ CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H L L X X Input disabled Input disabled Isolation 

L H t t X X Input Input Store A and B data 

X H t L X X Input Unspecifiedt Store A, hold B 

H H t t X* X Input Output Store A in both registers 

L X L t X X Unspecifiedt Input Hold A, store B 

L L t t X X* Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or 0EB]i; inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 

TEXAS .. 
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'--v---' 
3 26 1 28 2 27 

OEAB 0E8A CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

'--v---' 
3 26 1 28 2 27 

OEAB 0E8A CLKAB CLKBA SAB SBA 

X H t X X X 
L X X t X X 
L H t t X X 

STORAGE FROM 
A, B, OR AAND B 

SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-D4507. AUGUST 1992-REVISED OCTOBER 1992 

'--v---' 
3 26 1 28 2 27 

OEAB 0E8A CLKAB CLKBA SAB SSA 
H H X X L X 

REAL·TIME TRANSFER 
BUSATO BUS B 

'--v---' 
3 26 1 28 2 27 

OEAB 0E8A CLKAB CLKBA SAB SSA 

H L L L H H 

TRANSFER STORED DATA 
TOAAND/OR B 

Figure 1. Bus-Management Functions 

Pin numbers shown are for OL, OW, and JT packages. 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

C) 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-D4507, AUGUST 1992-REVISED OCTOBER 1992 

functional block diagram 

Boundary-Scan Register 

OEAB-
3
-----l 

"O"E"ID( _2_6_---t 

CLKBA ....:;2:..:,.8_---t 

SBA _2_7_---t 

CLKAB ~----t 

SAB-2--~ 

,.-----I---t-I-+-----------........... --

4 
A1 

TAP 
Controller 

1 of 8 Channels 

Pin numbers shown are for DL, DW, and JT packages. 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-D4507, AUGUST 1992-REVISED OCTOBER 1992 

Terminal Functions 

PIN NAME DESCRIPTION 

A1-A8 Normal-function A-bus I/O ports. See function table for normal-mode logic. 

B1-B8 Normal-function B-bus I/O ports. See function table for normal-mode logic. 

CLKAB,CLKBA Normal-function clock inputs. See function table for normal-mode logic. 

GNO Ground 

OEAB, OEBA Normal-function output-enable inputs. See function table for normal-mode logic. 

SAB, S8A Normal-function select inputs. See function table for normal-mode logic. 

TCK 
Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 

TOI 
Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

TOO 
Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 
data through the instruction register or selected data register. 

TMS 
Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Vee Supply voltage 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, V cc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8652 ................................... 96 rnA 

SN74ABT8652 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L LOW-level output current 

11t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Informlllon conc.rna producta In the formallv. or 
de.lgn ph... of dev.lopm.nt Ch.r.cl.rI.tic dall and other 
IptclflCldon. art dealgn gOlI .. T.x •• In.trum.nll r ... rv .. lh. rlghllo 
chang. Of dlacontlnu. Ill ... prodUCII without node •• TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT8652 SN74ABT8652 

MIN MAX MIN MAX 

4.5 ~,? 4.5 5.5 

2 l,£/ 2 

A5! 0.8 0.8 
0,9,' Vee 0 Vee 

.. 9 -24 -32 

"f::i 48 64 

,{t~ 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 

°c 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-04507, AUGUST 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, IOH =-3 mA 2.5 

Vee = 5V, IOH =-3 mA 3 
VOH 

Vce = 4.5 V, IOH =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee = 4.5 V, IOl= 48 mA 
VOL 

Vee = 4.5 V, IOl= 64 mA 

Vee = 5.5 V, 
CLK,OEAB, 

II VI = Vee or GNO 
OEBA,S, TCK 

Aor B ports 

IIH Vee = 5.5 V, VI =Vce . TOI, TMS 

III Vee = 5.5 V, VI =GNO TOI, TMS 

IOZH§ Vee = 5.5 V, Vo = 2.7V 

IOZl§ Vee = 5.5 V, Vo=0.5V 

10FF Vce = 0, VI orVo s5.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vce = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 0.9 

Icc 10=0, 
AorB 

Outputs low 30 

VI = Vee or GNO 
ports 

Outputs disabled 0.9 

Alec" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GNO 

CI VI = 2.5 Vor 0.5V Control inputs 3 

Clo Vo = 2.5 V or 0.5 V Aor B ports 10 

Co Va = 2.5 V or 0.5 V TOO 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and IOZl Include the input leakage current. 

SN54ABT8652 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 }:1 

±100 ,.!fi>O 
10 II! 10 

-160 i..:"" -160 
50 .. ~ 50 

-50 AJ -50 

±100 Cl,<h 

50 50 

-180 -50 -180 

2 2 

38 38 

2 2 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT8652 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10 

-160 

50 

-50 

±100 

50 

-50 -180 

2 

38 

2 

1.5 

II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GNO. 

PRODUCT PREVIEW lnIonnlllon concemI producta In the formlllvt or =phut 01 development. ChirlCtertlllc cilia Ind other 
.. dnlan pie. TIXIlInstrumIl1ll rlHt'YH III. rtght to 

"II' or dllcontlnut lhtM productI without notIct. 
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V 

V 

V 

!1A 

!1A 
!1A 
!1A 
!1A 
!1A 
!1A 
mA 

mA 

mA 

pF 

pF 

pF 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-D4507, AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 2) 

SN54ABT8652 SN74ABT8652 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency ClKAB or ClKBA o .Jj~\100 0 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low A)~:<;" 3 ns 

tsu Setup time A before CLKABt or B before ClKBAt <t'~($f"" 4.5 ns 

it! Hold time A after ClKAB t or B after CLKBA t "0 0 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 2) 

fclock Clock frequency TCK 

tw Pulse duration TCK high or low 

A, B, ClK, OEAB, OEBli:, or S before TCKt 

tsu Setup time TOI before TCKt 

TMS before TCK t 

A, B, ClK, OEAB, OEBli:, or S after TCKt 

it! Hold time TOI after TCKt 

TMS after TCKt 

t« Delay time Power up to TCKt 

it- Rise time Vce power up 

PRODUCT PREVIEW information conctm8 producllin tilt lormlllvi or =:p/IaH of dIvIIopment. ChlrICllrlatlC cIIta Ind otlltr 
0lIl.,. dHlan goeII. TIXIIlnllrumenll ,......,.Ilhl right 10 

or dllcontlnullhtM produc\I without notice. TEXAS .. 
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SN54ABT8652 SN74ABT8652 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

5 .~ 5 ns 

5 q"f 5 

6 l;:: 6 ns 

60'" 6 

t;- O 
;,'0 0 ns 

,SO 0 

<t 50 50 ns 

1 1 Ils 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND· REGISTERS 
SCBS122A-04507. AUGUST 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 2) 

'FROM 
Vee=5V, 

SN54ABT8652 SN74ABT8652 TO 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 
AorB 

2 3.7 4.5 2 5.5 2 5.2 
BorA ns 

tpHL 1.5 3.5 4.4 1.5 ;~18 1.5 5.5 

tpLH 
CLKAB or CLKBA 

2.5 4.4 5.3 2.5 ,S~.3 2.5 6 
BorA ns 

tpHL 2.5 4.3 5.2 2.5,ii:¥ 6.7 2.5 6.2 

tpLH 
SABorSBA 

2 4.8 6 ar.,'.,"'* 7.5 2 7.3 
BorA ns 

tpHL 2 4.7 5.9 $' 7.8 2 7.4 

tPZH 
OEAB or OEB]\ 

2 4.4 5.4 042 6.7 2 6.5 
BorA ns 

tpZL 2 5.2 6.2 C«':· 2 7.6 2 7.5 

tpHZ 
OEAB or OEB]\ 

2 5.9 6.9 2 8.3 2 7.9 
BorA ns 

tpLZ 2 5.2 6.2 2 7.8 2 7.4 

switching characteristics over recommended ranges of supply voltage and operating free-air. 
temperature (unless otherwise noted) (test mode) (see Figure 2) 

FROM 
PARAMETER 

(INPUT) 

fmax TCK 

tpLH 
TCK~ 

tpHL 

tpLH 
TCK~ 

tpHL 

tPZH 
TCK~ 

tPZL 

tPZH 
TCK~ 

tpZL 

tpHZ 
TCK~ 

tpLZ 

tpHZ 
TCK~ 

tpLZ 

PRODUCT PREVIEW Infonnlllon concelTll productlln IhIlonnltlv. or 

:E!n phiH 01 dtv.lopmtl1l. Charecltrtltlc dill Ind other 
cIIIont Irt dtsIgn goIl .. T.lCH Inllrumtnll rtwvtllh. right to 

ng. or dllContInu.lhtH producll without notice. 
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Vee =5V, 
TO 

(OUTPUT) 
TA = 25°C 

MIN TYP 

50 90 

3.5 8 
AorB 

3 7.7 

TOO 
2.5 4.3 

2.5 4.2 

AorB 
4.5 8.2 

4.5 9 

TOO 
2.5 4.3 

2.5 4.9 

AorB 
3.5 8.4 

3 8 

TOO 
3 5.9 

3 5 

TEXAS • 
INsrRUMENlS 

MAX 

9.5 

9 

5.5 

5.5 

9.5 

10.5 

5.5 

6 

'10.5 

10.5 

7 

6.5 
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SN54ABT8652 SN74ABT8652 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 
ns 

3 12 3 11.5 

2.5 .~:4:7 2.5 6.5 

,3;;: 7 
ns 

2.5 2.5 6.5 

4.5 i2,{12.5 4.5 12 
ns 

4.q<~ 13.5 4.5 13 

?;§? 7 2.5 6.5 

«~:5 
ns 

7.5 2.5 7 

-4.""3.5 14 3.5 13.5 
ns 

3 13.5 3 13 

3 9 3 8.5 
ns 

3 8 3 7.5 



SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122A-04507, AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output --e-~t----''\N'Ir--_../ 

Under Test 

CL= 50 pF 

( ... NotoA) I 5000 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

3V 
TIming Input -------X1.5 V 

_____ --J.I'--______ ov 
1
4 .~ ~ 

1 tau I th 1 

__ ~I 1 3V 

__ -.J~1.5V ~ OV Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

InputJ 1.5V 

3V 

\~5~--- OV 

tpLH 14 ~ 
1 1 

1 ~ 
14 1 tpHL 

1 

Outpu_t ____ J11.5 V ~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

tPLHitPHL Open 

tPLZI'tPZL 7V 

tpHz/tpzH Open 

~--Iw-.j 
1 1 __ -

3V 

tnp~ 3 X,-'_·5_V __ ov 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

1.5V 

'--_--J~ - - - - OV 

tPZL --.I 14- 1 

1 1 tp~ 14-

, ___ Ly;::I_ 3.5V 

1.5V 1 I 
'--__ -'-,;I!_ ~L': 0.= V VOL 

tpHZ-.i !.-
tPZH -+I 14- I 

Output V 

Waveform 2 t \Vo V,;: 0.-3 V OH 
S1 at Open 1.5 V _ ""-

(seeNoteC) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 A-D4506, AUGUST 1992-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to 
SN54/74BCT2952 and SN54/74ABT2952In 
the Normal Function Mode 

• SCOPE ™ Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputsrroggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per I/O for 
Greater Flexibility 

• State-of-the-Art EPICIIB™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Small-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8952 and SN74ABT8952 scan test 
devices with octal registered bus transceivers are 
members of the Texas Instruments SCOPE™ 
testability IC family. This family of devices 
supports I EEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8952 ••• JT PACKAGE 
SN74ABT8952 ••• OL OR ow PACKAGE 

(TOP VIEW) 

CLKA8 1 U 28 

CLKENAB 2 27 
CLK8A 
CLKENBA 
OEBA OEAB 3 26 

A1 4 25 81 
A2 5 24 82 
A3 6 23 83 

GNO 7 22 84 
A4 8 21 Vcc 
A5 9 20 85 
A6 10 19 86 
A7 11 18 87 
A8 12 17 88 

TOO 13 16 TOI 
TMS 14 15 TCK 

SN54ABT8952 ••• FK PACKAGE 
(TOP VIEW) 

OEBA 
CLKENBA 

CLK8A 
CLKA8 

CLKENAB 
OEAB 

A1 

5 
6 
7 
8 
9 

() 
.... C\lC'?~ ()ll)(O 
alalalal>alal 

4 321 28 2726 
0 

10 

25 
24 
23 
22 
21 

87 
88 
TOI 
TCK 
TMS 
TOO 
A8 

In the normal mode, these devices are functionally equivalent to the SN54/7 4BCT2952 and SN54/7 4ABT2952 
octal registered bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of 
the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in 
normal mode does not affect the functional operation of the SCOPET" octal registered bus transceivers, 

Data flow in each direction is controlled by clock (CLKAB and CLKBA), clock-enable (CLKENAB and 
CLKENBA), and output-enable (OEAS and OEBA) inputs. For A-to-B data flow, A-bus data is stored in the 
associated registers on the low-to-high transition of CLKAB provided that CLKENAB is low. Otherwise, if 
CLKENAB is high or CLKAB remains at a static low or high level, the register contents are not changed. When 
OEAB is low, the B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B but uses CLKBA, CLKENBA, and OEBA. 

SCOPE and EPICIIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thll doc:umll1t contain. PRODUCTION 

~~fll~~=:U:; ~'1:: ~ ~~~I~::.~:.~~r~::r~o~~~:, 
Production proc: ... lng doll not nac .... r11y Include t .. ting of aU 
paramll.,.. 
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SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121A-04506. AUGUST 1992-REVISED OCTOBER 1992 

description (continued) 

8-54 

In the test mode, the normal operation of the SCOPE'" registered bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 
output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8952 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8952 is characterized for operation from -40°C to 85°C. 

0EJm 
L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

C[KEN~a CLKAB A 

L f L 

L f H 

H X X 

X L X 

X X X 

OUTPUT 

B 

L 

H 

80 

80 

Z 
t A-to-8 data flow is shown; 8-to-A data flow is similar 

but uses OEBA. CLKENBA, and CLK8A. 

TEXAS ." 
INSIRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 



functional block diagram 

OEm( _2_6 ----I 

CLKENBA .,.:;:2.;"..7_~ 

CLKBA _28 __ -1 

~_3 __ -I 

cLKENAB _2 __ -1 

CLKAB ...,:.1 __ -1 

A1 4 

SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 A-D4506, AUGUST 1992-REVISED OCTOBER 1992 

Boundary-Scan Register 

- -----, 

L-----+--t--++ 

Vee 

TAP 
Controller 

Pin numbers shown are for DL, DW, and JT packages. 
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SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 A-D4506, AUGUST 1992-REVISED OCTOBER 1992 

Terminal Functions 

PIN NAME DESCRIPTION 

A1-A8 Normal-function A-bus I/O ports. See function table for normal-mode logic. 

81-88 Normal-function 8-bus I/O ports. See function table for normal-mode logic. 

CLKA8,CLK8A Normal-function clock Inputs. See function table for normal-mode logic. 

C[REI'Il\8,~ Normal-function clock-enable inputs. See function table for normal-mode logic. 

GNO Ground 

OEAS, 0EBli: Normal-function output-enable inputs. See function table for normal-mode logic. 

TCK 
Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 

Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for 
TOI shifting data through the instruction register or selected data register. An internal pullup forces TOI to a high level if 

left unconnected. 

TOO 
Test data output. One offour pins required by IEEE Standard 1149.1-1990. The test data output is the serial output 
for shifting data through the instruction register or selected data register. 

Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select Input directs the 
TMS device through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left 

unconnected. 

Vee Supply voltage 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vce .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. :....0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8952 ................................... 96 rnA 

SN74ABT8952 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) .......................... '. . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 rnA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

!J.V!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Infonnltlon conc.rna producllin tht formative or 
dellgn pha" of development. Charact.liltlc data and other 

:~~::C::;:C:'I~~t:.~~:,~ =:,~~~:: .. rv .. the light to 
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SN54ABT8952 SN74ABT8952 

MIN MAX MIN MAX 

4.5 ,~\P 4.5 5.5 

2 ;f:..t: 2 

jfj 0.8 0.8 

0" 4. Vee 0 Vee 

.5;J -24 -32 

$j 48 64 

"..,Iff 10 10 
~-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 

°c 



SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121A-D4506,AUGUST1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, II =-18 rnA 

Vce=4.5V, IOH =-3 rnA 2.5 

VOH 
Vee=5V, IOH =-3mA 3 

Vee = 4.5 V, IOH =-24 rnA 2 

Vee = 4.5 V, IOH =-32 rnA 2* 

VOL 
Vee = 4.5 V, IOL =48 rnA 

Vee = 4.5 V, IOL =64 rnA 

Vee = 5.5 V, 
ClK, CCKrn, 

II VI = Vee or GNO 
OE', TCK 

Aor B ports 

IIH Vee = 5.5 V, VI = Vee TOI, TMS 

IlL Vee = 5.5 V, VI =GNO TOI, TMS 

IOZH§ Vee = 5.5 V, Vo =2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = 0, VI orVo $5.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo =2.5V -50 -100 

Vee = 5.5 V, Outputs high 0.9 

Icc 10 =0, 
AorB 

Outputs low 30 
ports 

VI = Vee or GNO Outputs disabled 0.9 

~Ieew 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GNO 

CI VI = 2.5 V or 0.5 V Control inputs 3 

Clo Vo = 2.5 VorO.5 V Aor B ports 10 

Co Vo = 2.5 VorO.5 V TOO 8 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STO-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT8952 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ~1 
~~?t. 

±100 .!ibo 
10 i{f 10 

-160 h:" -160 

50 .. ~ 50 

-50 c';! -50 

±100 A< £) 

50 50 

-180 -50 -180 

2 2 

38 38 

2 2 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT8952 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10 

-160 

50 

-50 

±100 

50 

-50 -180 

2 

38 

2 

1.5 

/I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GNO. 

PRODUCT PREVIEW lnformMIon _ producta In the Ionnatlvt or = 01 deYliopment. ClwlCtlrlatlc dill Ind other 
... dMlgn goIIe. TIXIIInIlrumIllll re_ tht right to 

ngt or dltcontlnut IhMe procIuctI without notice. TEXAS ." 
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UNIT 

V 

V 

V 

IlA 

IlA 
IlA 
IlA 
IlA 
IlA 
IlA 
rnA 

rnA 

rnA 

pF 

pF 

pF 
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SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 A-04506. AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 1) 

SN54ABT895~ SN74ABT8952 

M.t& 
UNIT 

MIN MIN MAX 

fclock Clock frequency ClKAB or ClKBA o §100 0 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low 3~'" 3 ns 

Setup time 
A before ClKAB t or B before ClKBA t 4.§.,' 4.5 

tau CI:KEN before ClK t 3b~ 
ns 

4.5 

A after ClKABt or B after ClKBAt fi! 0 0 
th Hordtime ns 

CI:KEN after ClK t "'" 0 0 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tau Setup time 

th Hold time 

I(( Oelaytime 

tr Rise time 

PRODUCT PREVIEW Infcrml!!on conctrlll producta In the Iorml'm or 
_Ign phlH of dtwloprl*ll. Ch8rllCtlllatic cilia Ind othtr 
apeclftClllonl" dtalgn Il0l11. T'XIIlnatrumlllll raHt'Vtl1h1 right to 
change or dlacontlnut IhHt producta without notice. 
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TCK 

TCK high or low 

A. B. ClK. CI:KEN, or OE before TCKt 

TOr before TCKt 

TMS before TCKt 

A, B, ClK, CI:KEN, orOE after TCKt 

TOI after TCKt 

TMS after TCKt 

Power up to TCKt 

Vee power up 
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SN54ABT8952 SN74ABT8952 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

5 ~l!~ 5 ns 

5 ~.; 5 

6 t}~ 6 ns 

6/,<4. 6 

4) 0 

A10 0 ns 

$0 0 

50 50 ns 

1 1 Ils 



SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 

WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121A-04506, AUGUST 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 1) 

Vee = 5V. 
SN54ABT8952 SN74ABT8952 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax ClK AorB 100 130 100 ~ 100 MHz 

tpLH 3 4.6 5.4 3 /if! 6.5 3 6.3 
ClKAB or ClKBA BorA ns 

tpHL 2.5 3.8 4.6 2.5/.."'4 5.5 2.5 5.3 

tPZH 0El\EJ or 0EB7i: 
2 4.1 4.9 .~ 5.9 2 5.8 

BorA ns 
tpZL 2.5 4.7 5.5 ,$5 7.1 2.5 6.9 

tpHZ 0El\EJ or 0EB7i: 
2.5 5.3 6.1 htC2·5 7.5 2.5 7.3 

BorA ns 
tpLZ 3 4.5 5.3 3 6.3 3 6.1 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax TCK 

tpLH 
TCKl 

tpHL 

tpLH 
TCKl 

tpHL 

tpZH 
TCKl 

tPZL 

tpZH 
TCKl 

tPZL 

tpHZ 
TCKl 

tpLZ 

tpHZ 
TCKl 

tpLZ 

PROOUCT PREVIEW 1nI00000000on _rna producllin the fonnlllv. 01 
dnlgn p/IIII 01 cllVllopment. ChlrlCtlllatic data and other 
aptdftcltlont 11'1 cllllgn pia. TtxIIlnatrumtnll I'tNrvt. the right 10 
change 01 dllcontlnut "'- producta without notice. 

Vee =5V. 
TO 

(OUTPUT) 
TA= 25°C 

MIN TYP MAX 

50 90 

AorB 
3.5 8 9.5 

3 7.7 9 

TOO 
2.5 4.3 5.5 

2.5 4.2 5.5 

4.5 8.2 9.5 
AorB 

4.5 9 10.5 

2.5 4.3 5.5 
TOO 

2.5 4.9 6 

AorB 
3.5 8.4 10.5 

3 8 10.5 

TOO 
3 5.9 7 

3 5 6.5 
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SN54ABT8952 SN74ABT8952 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 

.-!t2 
ns 

3 3 11.5 

2.5 ~;:t7 2.5 6.5 
ns 

2.5 ,5l:'4 7 2.5 6.5 

4.&r':" 12.5 4.5 12 

4;§J 
ns 

13.5 4.5 13 

d~5 7 2.5 6.5 

Q"<.~2.5 
ns 

7.5 2.5 7 

3.5 14 3.5 13.5 
ns 

3 13.5 3 13 

3 9 3 8.5 
ns 

3 8 3 7.5 
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SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 A-04506, AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

soon 
From Output --e-~ __ -'V'v'V--_..../ 

Under Te8t 

CL= 50 pF 

(8ee Note A) I soon 

o 7V 

S1 o Open 

rHO 
TEST S1 

tpLWtpHL Open 
tPu!tPZL 7V 
tpHz/tpzH Open 

~--tw~ 
1 1 ___ ' __ _ 

Input 3 X",,1._5_V __ :: 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input 
--------x1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

_____ .....J.I'--______ ov 

I. .~ ~ 
1 tau 1- th 1 

__ ",,\1 I 3V 

Data Input __ --'~1.SV ~ ov Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~ 1.SV 
3V 

\~s~--- ov 

tpLH !-- ~ I 1 

~ ~ tpHL 
I 

Outpu_t ____ ,..,11.s V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 

'--_-J.~ ____ OV 

tPZL --.1 14- I 
1 1 tp~ 14-

Output 1 V---L:-r- 3.SV 

wa~~f~~~~ : ,1.SV :.f ~L~O-=V VOL 

(aee Note C) 1 tPHZ-.I!.-

tpz~:~ ~ I 
Output V 

Waveform 2 [I -\ ~ - - OH 

(a~~~o~~~~ ___ ...I ~~ __ ~OH-O.3V .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• Members of the Texas Instruments 
W/debus ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• SCOPE ™ Instruction Set 
- IEEE Standard 1149.1-1990-Requlred 

Instructions and P1149.1A CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample Inputsrroggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

The SN54ABT18245 and SN74ABT18245 scan 
test devices with 18-bit bus transceivers are 
members of the Texas Instruments SCOPE™ 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES 

WITH 18·81T BUS TRANSCEIVERS 
SCBS11 OA-AUGUST 1992-REVISED OCTOBER 1992 

SN54ABT18245 •.• WD PACKAGE 
SN74ABT18245 •.• DL PACKAGE 

(TOP VIEW) 

56 10E 
55 1A1 
54 1A2 
53 GNO 
52 1A3 
51 1A4 
50 Vee 
49 1A5 
48 1A6 

1B7 47 1A7 
46 GNO 

1B8 45 1A8 
1B9 44 1A9 
2B1 43 2A1 
2B2 42 2A2 
2B3 41 2A3 
2B4 40 2A4 

GNO 39 GNO 
2B5 19 38 2A5 
2B6 20 37 2A6 
2B7 21 36 2A7 
Vee 22 35 Vee 
2B8 23 34 2A8 
2B9 24 33 2A9 

GNO 25 32 GNO 
20lR 26 31 20E 
TOO 27 30 TOI 
TMS 28 29 TCK 

In the normal mode, these devices are 18-bit noninverting bus transceivers. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPE™ bus transceivers. 

Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) can be used to disable the device so that the buses are effectively isolated. 

In the test mode, the normal operation of the SCOPE™ bus transceivers is inhibited, and the test circuitry is 
enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

SCOPE, Widebus, and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES 
WITH 18·BIT BUS TRANSCEIVERS 
SCBS11 OA-AUGUST 1992-REVISED OCTOBER 1992 

description (continued) 

8-62 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS) , and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN74ABT18245 is packaged in TI's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT18245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT18245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(normal mode, each 9-blt section) 

INPUTS 
OPERATION 

OE DIR 
L L B data to A bus 

L H A data to B bus 

H X Isolation 

TEXAS • 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



functional block diagram 

2A1 

,.----
1 

43 1 

1 
1 L ____ _ 

Boundary-Scan Register 

TAP 
Controller 

1 of 9 Channels 

1 of 9 Channels 
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SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES 
WITH 18·BIT BUS TRANSCEIVERS 
SCBS11 OA-AUGUST 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ............ ',' .................... -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18245 .................................. 96 rnA 

SN74ABT18245 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum package power dissipation at TA = 55°C (in still air) (see Note 2) .................... 950 mW 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18245 (OL package), the power derating factor for ambient temperatures greater than 55°e is -11.3 mWre. 

recommended operating conditions (see Note 3) 

SN54ABT18245 SN74ABT18245 
UNIT 

MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vec V 

IOH High-level output current -24 -32 mA 

IOL LOW-level output current 48 64 mA 
Ilt/!!.v Input transition rise or fall rate 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 
m NOTE 3: Unused or floating pins Onput or I/O) must be held high or low. 

~ 
m 
=E 
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SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES 

WITH 18·BIT BUS TRANSCEIVERS 
SCBS110A-AUGUST1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK VCC = 4.5 V, 11=-18mA 

Vce=4.5V, IOH =-3 mA 2.5 

VOH 
Vce=5V, IOH =-3 mA 3 

Vee = 4.5 V, 10H =-24mA 2 

VCC = 4.5 V, IOH =-32mA 2* 

VOL 
Vce = 4.5 V, 10L=48mA 

Vee=4.5V, 10L= 64 mA 

Vee = 5.5 V, OIR,OE,TCK 
II 

VI = Vce or GNO Aor 8 ports 

IIH Vee = 5.5 V, VI = Vee TOI,TMS 

IlL Vee = 5.5 V, VI = GNO TOI,TMS 

10ZH§ Vee = 5.5 V, Va = 2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee =0, VI or Va :s: 5.5 V 

ICEX Vcc = 5.5 V, Va = 5.5 V Outputs high 

10' Vee = 5.5 V, Va = 2.5 V -50 -100 

Vce = 5.5 V, Outputs high 

Icc 10=0, 
Aor8 

Outputs low 

VI = Vec or GNO 
ports 

Outputs disabled 

AlccN Vec = 5.5 V, One input at 3.4 V, 
Other inputs at Vec or GNO 

CI VI = 2.5 V or 0.5 V Control inputs 4 

Cia Va = 2.5 VorO.5 V Aor 8 ports 10 

Co Vo = 2.5 V or 0.5 V TOO 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STO-883, Class 8, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT18245 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 '0.55 

0.55* 
:1:1 ±1 

:1:100 :1:100 

10 10 

-160 -160 

50 50 

-50 -50 

:1:100 

50 50 
-180 -50 -180 

4 4 

80 80 
4 4 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT18245 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

:1:100 

10 

-160 

50 

-50 

:1:100 

50 

-50 -180 

4 

80 

4 

1.5 

II This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vcc or GNO. 

UNIT 

V 

V 

V 

!!A 

!!A 
!!A 
!!A 
!!A 
!!A 
!!A 
mA 

mA 

mA 

pF 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 1) 

SN54ABT18245 SN74ABT18245 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency TCK a 50 a 50 MHz 

tw Pulse duration TCK high or low 5 ns 

A, 8, OIR orOE before TCKt 5 

tsu Setup time TOI before TCKt 6 ns 

TMS before TCK t 6 

A, 8, OIR or OE after TCKt a 
th Hold time TOI after TCKt a ns 

TMS after TCKt a 
fd Oelaytime Power up to TCKt 50 ns 

tr Rise time Vcc power up 1 I1S 

NOTE 4: Preliminary specifications based on SPICE analysIs 

TEXAS ." 
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SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES 
WITH 18·81T BUS TRANSCEIVERS 
SCBS11 OA-AUGUST 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 1) 

Vee =5V, 
SN54ABT18245 SN74ABT18245 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

1 6 
ns 

tpHL 1 6 

tPZH 
OE BorA 

2 7.5 
ns 

tpZL 2 7.5 

tpHZ 
OE BorA 

2 7.5 
ns 

tpLZ 2 7.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 1) 

Vee = 5V, 
SN54ABT18245 SN74ABT18245 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA= 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

fmax TCK 50 90 50 50 MHz 

tpLH 3 12 
TCK~ AorB ns 

tpHL 3 12 

tpLH 2 7 
TCK~ TOO ns 

tpHL 2 7 

tPZH 
AorB 

3 14 
TCK~ ns 

tPZL 3 14 

tPZH 2 8 
TCK~ TOO ns 

tPZL 2 8 

tpHZ 3 14 
TCK~ AorB ns 

tpLZ 3 14 

tpHZ 2 8 
TCK~ TOO ns 

tpLZ 2 8 

=E NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES 

WITH 18·BIT BUS TRANSCEIVERS 
SCBS110A-AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output ----4If---e---'V\/\r-----J 

Under Te8t 

CL= 50 pF 

(8ee Note A) T SOOO 

LOAD CIRCUIT FOR OUTPUTS 

3V 

TIming Input 
------'I(1.S V 
_____ ....J.I'--______ ov 

Data Input 

1 4 .~ ~. 
1 tau 1- th 1 

___ I 1 3V 

__ ....Jj(1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 
Inpu~ 1.SV \~S~--- OV 

tpLH '4 ~ 1 1 
1 1 14: ~ tpHL 

1 1 
1 ~----""~rl VOH 

Output !1.SV 1.SV 
-------'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tPultPZL 7V 
tPHzltpzH Open 

14--lw-.j 

1 1~--3V 

Input 3 X,-'_'S_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) I Q.. ____ , ov 

tPZL-.' ~ I 
I I' tp~ 14-

Output : v---~:~ 3.5V 

wa~~f~~~~ I "\ 1.SV I £ ~L~O~V VOL 

(see Note C) I tpHZ-.i ~ 
tpZH -.! 14- I 

Output V 
Waveform 2 l \:--- OH VOH-O.3V 
S1 at Open 1.S V 

(see Note C) ___ -' - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

o Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture' 

o UBr ™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• Two Boundary-Scan Cells per 1/0 for 
Greater Flexibility 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 09A-AUGUST 1992-REVISED OCTOBER 1992 

• SCOPE ™ Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs With 
Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged In 64-Pin Plastic Shrink Quad Flat 
Pack (PM) and 58-Pin Ceramic Quad Flat 
Pack (HV) 

SN54ABT18502 ••• HV PACKAGE 
(TOP VIEW) 

a::I ~ 

la::I 
a::I;2 a::I ~ ~ ~ .,... U) ~ U) ...J 0 U o ~ :J ffi ffi ~ .,... C\J C") 

.,...$~~~~~~z~~~.,...~~~~ 

68 6766 65 64636261 60 59 585756 55 545352 

1A3 51 1B4 
1A4 2 1B5 
1A5 3 1B6 

GND 4 GND 
1A6 5 1B7 
1A7 6 1B8 
1A8 7 1B9 
1A9 8 VCC 

NC 9 NC 
VCC 10 2B1 
2A1 11 2B2 
2A2 12 40 2B3 
2A3 13 39 2B4 

GND 14 38 GND 
2A4 15 37 2B5 
2A5 16 36 2B6 
2A6 17 35 2B7 

18 192021 2223 24 25 2627 2829 30 31 3233 34 

NC - No internal connection 

SCOPE, Widebus, UBT, and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PROOUCT PREVIEW Inlonnatlon _rna product. In the lonnltlv. or 
dltlgn phi.. 01 devllopment. Chlrecttrlltic dati .nd other 
aplcillcation •• ra dellgn goal .. T.xaalnatrumenta raHrVII the right to 
ching. or dlecontlnu. th ... product. without notica. TEXAS .. 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 09A-AUGUST1992-REVISED OCTOBER 1992 

1A3 
1A4 
1A5 

GND 
1A6 
1A7 

1A9 

Vee 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

2 

3 

4 

SN74ABT18502 ••• PM PACKAGE 
(TOP VIEW) 

I
CD CD ~ ~ <1< 

~~~~~§~~~~~~~§~~ 
64 636261 6059 5857565554 53 52 51 5049 

48 1B4 
47 1B5 
46 1B6 
45 GND 
44 1B7 
43 1B8 
42 1B9 
41 Vee 
40 2B1 
39 2B2 
38 2B3 
37 2B4 
36 GND 
35 2B5 
34 2B6 
33 2B7 

description 

8-70 

The SN54ABT18502 and SN74ABT18502 scan test devices with 18-bit universal bus transceivers are 
members ofthe Texas Instruments SCOPE™ testability IC family. This family of devices supports I EEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 18-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPE™ registered bus transceivers. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A-bus data is latched while CLKAB is held at a static low or high logic 
level. Otherwise, if LEAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low. 
the B outputs are active. When OEAS is high. the B outputs are in the high-impedance state. B-to-A data flow 
is similar to A-to-B data flow but uses the OEBA, LEBA. and CLKBA inputs. 

In the test mode. the normal operation of the SCOPE™ universal bus transceivers is inhibited. and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled. the test circuitry can 
perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 
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description (continued) 

SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 

18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS109A-AUGUST 1992-REVISED OCTOBER 1992 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO) , test mode select (TMS) , and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Additional flexibility is provided in the test mode through the use of two boundary scan cells (BSCs) for each 
I/O pin. This allows independent test data to be captured and forced at either bus (A or B). A PSNCOUNT 
instruction is also included to ease the testing of memories and other circuits where a binary count addressing 
scheme is useful. 

The SN54ABT18502 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT18502 is characterized for operation from -40°C to 85°C. 

~ 

L 

L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

LEAB CLKAB A 

L L X 

L t L 

L t H 

H X L 

H X H 

X X X 

OUTPUT 

B 

Bo* 

L 

H 

L 

H 

Z 

t A-to-B data flow is shown. B-to-Adata flow is similar but 
uses OEBA, LEBA, and CLKBA. 

* Output level before the indicated steady-state input 
conditions were established. 
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SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS109A-AUGUST1992-REVISED OCTOBER 1992 

functional block diagram 

Boundary-Scan Register 

---------' 1 of 9 Channels 

1+ ..... -+.1-----------' 

Pin numbers shown are for the PM package, 

8-72 

1 of 9 Channels 

Bypass Register 

Boundary-Control 
Register 
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SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS109A-AUGUST1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature,range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18502.................................. 96 rnA 

SN74ABT18502 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum package power dissipation at TA = 55°C (in still air) (see Note 2) .................... 885 mW 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18502 (PM package), the power derating factor for ambient temperatures greater than 55°e is -10.5 mWre. 

recommended operating conditions (see Note 3) 

Vce Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IlVllv Input transition rise or fall rate 

TA Operating. free-air temperature 

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT18502 

MIN MAX 

4.5 5.5 

2 

0.8 

a Vee 

-24 

48 

10 

-55 125 

SN74ABT18502 

MIN 

4.5 

2 

0 

-40 

UNIT 
MAX 

5.5 V 

V 

0.8 V 

Vee V 

-32 mA 

64 mA 

10 nsN 
85 °e 
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SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 09A-AUGUST 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3 rnA 

Vee = 5V, 10H =-3 rnA 
. VOH 

Vee = 4.5 V, 10H =-24mA 

Vee = 4.5 V, 10H =-32mA 

Vee = 4.5 V, 10L= 48 rnA 
VOL 

Vee = 4.5 V, 10L= 64 rnA 

Vee = 5.5 V, ClK, lE, 01:, TCK 
II 

VI = Vee or GND Aor B ports 

IIH Vee = 5.5 V,VI = Vee TDI,TMS 

IlL Vee = 5.5 V, VI = GND TDI,TMS 

10ZH§ Vee = 5.5 V, Vo =2.7V 

10ZL!! Vee = 5.5 V, Vo=0.5V 

10FF Vee = 0, VI orVo s:5.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo=2.5V 

Vee = 5.5 V, Outputs high 

Icc 10=0, 
AorB 

Outputs low 
ports 

VI = Vee or GND Outputs disabled 

Aleew Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control Inputs 

Clo Vo = 2.5 VorO.5 V Aor B ports 

Co Vo = 2.5 V or 0.5 V TDO 

NOTE 4: Preliminary specifications based on SPICE analysis 
t All typical values are at Vee = 5 V. 

TA = 25°C 

MIN TYpt 

2.5 

3 

2 

2* 

-50 -100 

4 

10 

8 

* On products compliant to Mll-STD-883, Class e, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT18502 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±100 ±100 

10 10 

-160 -160 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

4 4 

89 80 

4 4 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT18502 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

V 
0.55 

±1 

±100 JlA 

10 JlA 
-160 JlA 

50 JlA 
-50 JlA 

±100 JlA 
50 JlA 

-50 -180 rnA 

4 

80 rnA 

4 

1.5 mA 

pF 

pF 

pF 

/I This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 

18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 09A-AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 1) 

SN54ABT18502 SN74ABT18502 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency CLKABor CLKBA 0 100 0 100 MHz 

CLKAB or CLKBA high or low 3 
tw Pulse duration ns 

LEAB or LEBA high 3 

Setup time 
A before CLKAB t or B before CLKBA t 5 

feu ns 
A before LEABL or B before LEBM 4 

A after CLKABt or B after CLKBAt 0 
tt, Hold time ns 

A after LEAB L or B after LEBM 1 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 1) 

fclock Clock frequency TCK 

tw Pulse duration TCK high or low 

A, B, CLK, LE, or OE before TCK t 

feu Setup time TOI before TCKt 

TMS before TCK t 

A, B, CLK, LE, orOE after TCKt 

th Hold time TOI after TCKt 

TMS after TCKt 

tel Oelaytime Power up to TCKt 

t,. Rise time Vee power up 

NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT18502 

MIN MAX 

0 50 

SN74ABT18502 

MIN 

0 

5 

5 

6 

6 

0 

0 

0 

50 

1 

UNIT 
MAX 

50 MHz 

ns 

ns 

ns 

ns 

IJ.S 
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SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS109A-AUGUST1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 1) 

Vee=5V, 
SN54ABT18502 SN74ABT18502 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 
AorB BorA 

1 6 
ns 

tpHL 1 6 

tpLH 
CLKAB or CLKBA BorA 

2 6 
ns 

tpHL 2 6 

tpLH 
LEAB or LEBA BorA 

1.5 7.5 
ns 

tpHL 1.5 7.5 

tPZH 
OEAB"orOEBA BorA 

2 7.5 
ns 

tpZL 2 7.5 

tpHZ 
OEAB"orOEBA 

2 7.5 
BorA ns 

tpLZ 2 7.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 1) 

Vee =5V, 
SN54ABT18502 SN74ABT18502 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax TCK 50 90 50 50 MHz 

tpLH 3 12 
TcK~ AorB ns 

tpHL 3 12 

tpLH 
TCKl TOO 

2 7 
ns 

tpHL 2 7 

tpzH 3 14 
TCKl AorB ns 

tpZL 3 14 

tpZH 2 8 
TCKl TOO ns 

tPZL 2 8 

tpHZ 3 14 
TCKl AorB ns 

tpLZ 3 14 

tpHZ 2 8 
TCKl TOO ns 

tpLZ 2 8 
.. 

NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT18502, SN74ABT18502 
SCAN TEST DEVICES WITH 

18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 09A-AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

SOOO 
From Output -_.f--._-JV\f\r------/ 

Under Test 

CL= 50 pF 

( ... Not'A) T SOOO 

LOAD CIRCUIT FOR OUTPUTS 

3V 

Timing Input 
------'I(1.S V 
_____ --'.1\... ______ OV 

Data Input 

I~ .~ ~ 
1 tau 1- th 1 

__ ,",\1 1 3V 

__ --'j(1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input.J 1.S V 

3V 

\-:;S~--- OV 

tpLH!~ ~ 1 I 

I~ ~ tpHL 
1 

Outpu_t ____ .."y1.S V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLHItpHL Open 

tPLZI'tPZL 7V 
tpHz/tpzH Open 

~--tw~ 

1 1 ,..--- 3V 

tnput 3 X,-'_·S_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V Output 
Control 

(low-level 
enabling) 

I ~ ____ ov 
tPZL -.I 14-. I 

I I tp~ 14-
Output I \! - - _L:-r-- 3.SV 

wa~~f~~~ ~ : "\ 1.S V : -f ~L~ 0.= V VOL 

(see Note C) I tPHZ--.l!.-

tpZH --.! 14- I 
Output V 

Waveform 2 t \:--- OH VOH-0.3V 
S1 at Open 1.5 V 

(see Note C) ___ ...I - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• Members of the Texas Instruments 
Wldebus ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• UBT ™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• Two Boundary-Scan Cells per I/O for 
Greater Flexibility 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 DBA-AUGUST 1992-REVISED OCTOBER 1992 

• SCOPE ™ Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs With 
Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged In 64-Pin Plastic Shrink Quad Flat 
Pack (PM) and 68-Pin Ceramic Quad Flat 
Pack (HV) 

SN54ABT18504 ••• HV PACKAGE 
(TOP VIEW) 

68 6766 65 64636261 60 59 585756 55 545352 
A4 51 85 
A5 2 5 86 
A6 3 49 87 

GND 4 48 GND 
A7 5 47 88 
A8 6 46 89 
A9 7 45 810 

A10 8 Vee 
NC 9 NC 

Vec 10 811 
A11 11 812 
A12 12 813 
A13 13 814 

GND 14 GND 
A14 15 815 
A15 16 816 
A16 17 817 

18 19 2021 2223 24 25 2627 28 29 30 31 3233 34 

NC - No internal connection 

SCOPE, Widebus, UBT, and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PROOUCT PREVIEW information COIIcema producta In the fonnlllve or 
dMlgn phaM of cIIvllopmtnt. ChlrlCttr1at1C dati and other 
aptClflcatlOI1II11 c11l1gn goala. T.xulnatrumll1ta ""1'11' the right to 
chang. or dltcontlnu. th ... producta without notice. TEXAS .. 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 
20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 D8A-AUGUST 1992-REVISED OCTOBER 1992 

SN74ABT18504 ••• PM PACKAGE 
(TOP VIEW) 

« 
CD [« « z 

o CD ~ 0 (,)(/) CD W 0 

~~ ""ZW~O(')::l:~ ~"'ZC\I~Cli «ClO .->.-U UCDClCD 

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 

A4 48 85 
A5 2 47 86 
A6 3 46 87 

GND 4 45 GND 
A7 5 44 88 
A8 6 43 89 
A9 7 42 810 

A10 8 41 VCC 

VCC 9 40 811 
A11 10 39 812 
A12 11 38 813 
A13 12 37 814 

GND 13 36 GND 
A14 14 35 815 
A15 15 34 816 
A16 16 33 817 

description 

fHlO 

The SN54ABT18504 and SN74ABT18504 scan test devices with 20-bit universal bus transceivers are 
members of the Texas Instruments SCOPFM testability IC family. This family of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to 
the test circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 20-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. The test circuitry can be activated by the 
TAP to take snapshot samples of the data appearing at the device pins or to perform a self test on the boundary 
test cells. Activating the TAP in the normal mode does not affect the functional operation of the SCOPE™ 
registered bus transceivers. 

Data flow in each direction is controlled by output-enable (OEAS and OEBA), latch-enable (LEAS and LEBA), 
clock-enable (CLKENAB and CLKENBA), and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the 
device operates in the transparent mode when LEAB is high. When LEAB is low, the A-bus data is latched while 
CLKENAB is high andlor CLKAB is held at a static low or high logic level. Otherwise, if LEAB is low and 
CLKENAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the B outputs 
are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is similar to 
A-to-B data flow but uses the OEBA, LEBA, CLKENBA, and CLKBA inputs. 

In the test mode, the normal operation of the SCOPE™ universal bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in I EEE Standard 1149.1-1990. 
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description (continued) 

SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 

20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 08A-AUGUST 1992-REVISED OCTOBER 1992 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO) , test mode select (TMS) , and test clock (TeK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Additional flexibility is provided in the test mode through the use of two boundary scan cells (BSCs) for each 
I/O pin. This allows independent test data to be captured and forced at either bus (A or B). A PSNCOUNT 
instruction is also included to ease the testing of memories and other circuits where a binary count addressing 
scheme is useful. 

The SN54ABT18504 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT18504 is characterized for operation from -40°C to 85°C. 

~ LEAB 

L L 

L L 

L L 

L L 

L H 

L H 

H X 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

CI:KERJ(S CLKAB A 

L L X 

L t L 

L t H 

H X X 

X X L 

X X H 

X X X 

OUTPUT 

B 

Bo* 

L 

H 

Bo* 
L 

H 

Z 

t A-ta-B data flow is shown. B-to-A data flow is similar but uses OEBA, 
LEBA, CLKENBA, and CLKBA. 

* Output level before the indicated steady-state input conditions were 
established. 
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SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 
20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 08A-AUGUST 1992-AEVISED OCTOBER 1992 

functional block diagram 

Boundary-Scan Register 

1 of 20 Channels 

Controller 

Pin numbers shown are for the PM package. 

8--82 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

-+-01-1--+----, 
I 
I 
I 

I 
I 
I 
I ____ .J 

53 B1 

ABT18504-1 



SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 

20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS108A-AUGUST 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ......................... . . . .. .. . .. . .. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18504.................................. 96 rnA 

SN74ABT18504 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum package power dissipation at TA = 55°C (in still air) (see Note 2) .................... 885 mW 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18504 (PM package), the power derating factor for ambient temperatures greater than 55De is -10.5 mWl"e. 

recommended operating conditions (see Note 3) 

SN54ABT18504 

MIN MAX 

Vee Supply voltage 4.5 5.5 

VIH High-level Input voltage 2 

VIL LOW-level input voltage 0.8 

VI Input voltage a Vec 
IOH High-level output current -24 

IOL Low-level output current 48 
~V~v Input transition rise or fall rate 10 

TA Operating free-air temperature -55 125 

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN74ABT18504 

MIN 

4.5 

2 

0 

-40 

UNIT 
M~ 

5.5 V 

V 

0.8 V 

Vee V 

-32 mA 
64 mA 
10 nsN 
85 De 
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SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 
20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS108A-AUGUST1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

TA = 25°C SN54ABT18504 SN74ABT18504 
PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3 rnA 

VOH 
Vee = 5V, 10H =-3mA 

Vee = 4.5 V, 10H =-24mA 

Vee = 4.5 V, 10H =-32mA 

VOL 
Vee = 4.5 V, 10l= 48 rnA 

Vee = 4.5 V, 10l= 64 rnA 

Vee = 5.5 V, 
ClK, CCREf\J', 

II 
VI = Vee or GND 

lE,OE,TCK 

Aor B ports 

IIH Vee = 5.5 V, VI = Vce TDI,TMS 

III Vee = 5.5 V, VI = GND TDI,TMS 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = 0, VI orVO:5: 5.5 V 

ICEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo =2.5V 

Vee = 5.5 V, Outputs high 

Icc 10=0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

lllee" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 V or 0.5 V Control inputs 

Clo Vo = 2.5 VorO.5 V AorB ports 

Co Vo = 2.5 V or 0.5 V TDO 
.. 

NOTE 4: Preliminary specifications based on SPICE analYSIS 
t All typical values are at Vce = 5 V. 

MIN TYpt 

2.5 

3 

2 

2* 

-50 -100 

4 

10 

8 

* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and 10Zl include the input leakage current. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

:100 :100 

10 10 

-160 -160 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

4 4 

88 88 

4 4 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

-50 

/I This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vce or GND. 
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UNIT 
MAX 

-1.2 V 

V 

V 
0.55 

±1 
I!A 

:100 

10 I!A 
-160 I!A 

50 I!A 
-50 I!A 

:100 I!A 
50 I!A 

-180 rnA 

4 

88 rnA 

4 

1.5 rnA 

pF 

pF 

pF 
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SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS10BA-AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 1) 

SN54ABT18504 SN74ABT18504 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency ClKAB or ClKBA a 100 a 100 MHz 

ClKAB or ClKBA high or low 3 
tv, Pulse duration ns 

lEAB or lEBA high 3 

A before ClKABt or B before ClKBAt 5 

tsu Setup time A before lEAB l or B before lEBAl 4 ns 

C[KEN' before ClK t 5 

A after ClKAB t or B after ClKBAt a 
It, Hold time A after lEAB l or B after lEBAl 1 ns 

C[KEN' after ClK t a 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 1) 

fclock Clock frequency TCK 

tw Pulse duration TCK high or low 

A, B, ClK, CERrn, lE, or OE before TCKt 

tsu Setup time TOI before TCKt 

TMS before TCKt 

A, B, ClK, CI:REI'J, lE, or OE after TCKt 

th Hold time TOI after TCKt 

TMS after TCK t 

l(j Oelaytime Power up to TCKt 

tr Rise time Vcc power up 

NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT18504 

MIN MAX 

a 50 

SN74ABT18504 

MIN 

a 
5 

5 
6 

6 

a 
a 
a 

50 
1 

UNIT 
MAX 

50 MHz 

ns 

ns 

ns 

ns 

IJ.S 
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SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 
20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS108A-AUGUST1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature {unless otherwise noted} {normal mode} {see Note 4 and Figure 1} 

FROM 
Vee=5V, 

SN54ABT18504 SN74ABT18504 TO 
PARAMETER 

(INPUl) (OUTPUT) 
TA= 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

1m ax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 
AorB BorA 

1 6 
ns 

tpHL 1 6 

tpLH 
CLKAB or CLKBA BorA 

2 6 
ns 

tpHL 2 6 

tpLH 
LEAB or LEBA BorA 

1.5 7.5 
ns 

tpHL 1.5 7.5 

tPZH 
OE7\B"or~ 

2 7.5 
BorA ns 

tpZL 2 7.5 

tpHZ OEAB' or UEBA BorA 
2 7.5 

ns 
tpLZ 2 7.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature {unless otherwise noted} {test mode} (see Note 4 and Figure 1) 

Vee = 5V, 
SN54ABT18504 SN74ABT18504 FROM TO 

PARAMETER 
(INPUl) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

1m ax TCK 50 90 50 50 MHz 

tpLH 
TCK~ AorB 

3 12 
ns 

tpHL 3 12 

tpLH 
TCK~ 

2 7 
TOO ns 

tpHL 2 7 

tPZH 
TCK~ 

3 14 
AorB ns 

tPZL 3 14 

tpzH 
TCK~ TOO 

2 8 
ns 

tpZL 2 8 

tpHZ 
TCK~ AorB 

3 14 
ns 

tpLZ 3 14 

tPHZ 
TCK~ TOO 

2 8 
ns 

tpLZ 2 8 

NOTE 4: Preliminary specifications based on SPICE analysiS 
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SN54ABT18504, SN74ABT18504 
SCAN TEST DEVICES WITH 

20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS1 DBA-AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

5000 
From Output --e---4t----'\Nv----J 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

3V 
TIming Input --------x1.5 V 

_____ --'.1'--______ OV 

Data Input 

'4 .~ ~ , tau 1- th , 
___ I ,3V 

__ -J)(1.5V ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~----------~ 3V 
Inpu~ 1.5V \1.5~--- OV 

tpLH ~ ~, " _I ,4 i tpHL 

1 ~ VOH 
Output 1 1•5 V 1.5 V 

---------'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tPLHI'tPHL Open 
tPLZI'tPZL 7V 
tpHz/tpZH Open 

14--tw -----+i 
~ 1~--3V 

'npu, ~ X,-~_·5_V __ 0 V 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

3V 

I a. ____ OV 

tPZL -.I 14- I 
I I tp~ 14-
I V---L:r-- 3.SV 

: ,1.5V :} ~L~O-=V VOL 

I tPHZ-.i!.-
tPZH --.! j4- I 

Output V 
Waveform 2 I - - - OH 

l -\ VVOH-O.3V 
S1 at Open 1.5 V "-

(seeNoteC) ___ ..I - - - - ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :!O 10 MHz, Zo = 50 0, tr :!O 2.5 ns, tf:!O 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ." 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• SCOPE ™ Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

• Members of the Texas Instruments 
WldebuB ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

- Parallel Signature AnalysiS at Inputs With 
Masking Option 

• Include D-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes o Two Boundary-Scan Cells per I/O for 

Greater Flexibility 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Packaged In 64-Pin Plastic Shrink Quad Flat 
Pack (PM) and S8-Pin Ceramic Quad Flat 
Pack (HV) 

SN54ABT18646 ••• HV PACKAGE 
(TOP VIEW) 

en « 
oen;2o CI)~«a:o 

~ ..- IW z « ..J () U ::E ..J en - z ..- C\I C') 

..-~8~~~~~zr~~g~~~~ 

68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 

1A3 51 184 
1A4 2 50 185 
1A5 3 49 186 

GND 4 48 GND 
1A6 5 47 187 
1A7 6 46 188 
1A8 7 45 189 
1A9 8 44 VCC 

NC 9 43 NC 
VCC 10 42 281 
2A1 11 41 282 
2A2 12 283 
2A3 13 39 284 

GND 14 38 GND 
2A4 15 285 
2A5 16 286 
2A6 17 287 

18 192021 22 23 24 25 2627 2829 30 31 3233 34 

NC - No internal connection 

SCOPE, Widebus, and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnatlon ~ proclucta In the lonnllfy, or 
~ phut 01 d1vt1opmtnt. ChlrlCttrla1k: dill and othtr 

TEXAS .. 
Copyright © 1992. Texas Instruments Incorporated 

_~C::;:U=W:=;-J:==:.-.thtrt;htto 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

64 636261 6059 5857565554 53 52 51 5049 
1A3 48 1B4 
1A4 47 1B5 
1A5 46 1B6 

GND 45 GND 
1A6 5 44 1B7 
1A7 6 43 1B8 
1A8 7 42 1B9 
1A9 8 41 VCC 

VCC 9 40 2B1 
2A1 10 39 2B2 
2A2 11 38 2B3 
2A3 12 37 2B4 

GND 13 36 GND 
2A4 14 35 2B5 
2A5 15 34 2B6 
2A6 16 33 2B7 

description 

8-90 

The SN54ABT18646 and SN74ABT18646 scan test devices with 18-bit bus transceivers and registers are 
members ofthe Texas Instruments SCOPE'M testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They can be used either as two 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPETM bus transceivers and 
registers. 

Transceiver function is controlled by output-enable (OE) and direCtion (DIR) inputs. When OE is low, the 
transceiver is active and operates in the A-to-B direction when DIR is high or in the B-to-A direction when DIR 
is low. When OE is high, both the A and B outputs are in the high-impedance state, effectively isolating both 
buses. 

Data flow is controlled by clock (CLKAB and CLKBA) and select (SAB and SBA) inputs. Data on the A bus is 
clocked into the associated registers on the low-to-high transition of CLKAB. When SAB is low, real-time A data 
is selected for presentation to the B bus (transparent mode). When SAB is high, stored A data is selected for 
presentation to the B bus (registered mode). The function of the CLKBA and SBA inputs mirrors that of CLKAB 
and SAB, respectively. Figure 1 illustrates the four fundamental bus-management functions that may be 
performed with the 'ABT18646. 

TEXAS • 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

description (continued) 

OE 
X 
X 
H 

H 
L 

L 

L 

L 

In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in I EEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the testcircuitry: test data input (TDI) , 
test data output (TDO) , test mode select (TMS) , and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Additional flexibility is provided in the test mode through the use of two boundary scan cells (BSCs) for each 
I/O pin. This allows independent test data to be captured and forced at either bus (A or B). A PSNCOUNT 
instruction is also included to ease the testing of memories and other circuits where a binary count addressing 
scheme is useful. 

The SN54ABT18646 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT18646 is characterized for operation from -40°C to 85°C. 

INPUTS 

CIR CLKAB CLKBA SAB 

X t X X 
X X t X 
X t t X 
X L L X 
L X X X 
L X L X 
H X X L 

H L X H 

FUNCTION TABLE 
(normal mode, each 9-blt section) 

CAT A I/O 

SBA A1 THRUA9 B1 THRU B9 

X Input Unspecifiedt 

X Unspecifiedt Input 

X Input Input 

X Input disabled Input disabled 

L Output Input 

H Output Input disabled 

X Input Output 

X Input disabled Output 

OPERATION OR FUNCTION 

Store A, B unspecifiedt 

Store B, A unspecifiedt 

Store A and B data 

Isolation, hold storage 

Real-time B data to A bus 

Stored B data to A bus 

Real-time A data to B bus 

Stored A data to B bus 

~ w 
:> w 
a: 
a.. 
t­
O 
~ 

t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; C 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 0 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

OE 
L 

<C 
I/) 
~ 
lEI 

OE 
X 
X 
H 

lEI 
tJ) 
~ 
III 

DIR CLKAB CLKBA SAB SBA 
L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

'--y----I 

DIR CLKAB CLKBA SAB 
X t X X 
X X t X 
X t t X 

STORAGE FROM 
A, B, ORAAND B 

SBA 
X 
X 
X 

OE 
L 

OE 
L 
L 

DIR CLKAB CLKBA SAB 
H 

DIR 

L 
H 

X X L 

REAL-TIME TRANSFER 
BUSATO BUS B 

'--y----I 

CLKAB CLKBA SAB 

X L X 
L X H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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functional block diagram 

53 
1DIR 

1CLKBA 55 

1SBA 54 

1CLKAB 59 
60 

1SAB 

30 
2DIR 

27 
2CLKBA 

28 
2SBA 

2CLKAB 23 
22 

2SAB 

Pin numbers shown are for the PM package. 

SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18646 .................................. 96 rnA 

SN74ABT18646 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum package power dissipation at TA = 55°C (in still air) (see Note 2) .................... 885 mW 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18646 (PM package), the power derating factor for ambient temperatures greater than 55°e is -10.5 mw/"e. 

recommended operating conditions (see Note 3) 
SN54ABT18646 SN74ABT18646 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage a Vee 0 Vee V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

t:.t/t:.v Input transition risa or fall rate 10 10 nsN 

TA Operating froo-airtemperature -55 125 -40 85 °e 

m NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

:S 
m 
=E 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II =-18 mA 

Vee=4.5V, IOH =-3 mA 

Vee =5V, IOH =-3mA 
VOH 

Vee = 4.5 V, IOH =-24mA 

Vee = 4.5 V, IOH =-32 mA 

Vee=4.5V, IOl= 48 mA 
VOL 

Vee = 4.5 V, IOl= 64mA 

Vee = 5.5 V, 
ClK, OIR, OE, 

II VI = Vee or GNO 
S, TCK 

Aor B ports 

IIH Vee = 5.5 V, VI = Vee TOI, TMS 

III Vee = 5.5 V, VI = GNO TOI, TMS 

IOZH!i Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee=5.5V, Vo=0.5V 

IOFF Vee = 0, VI orVo:s: 5.5 V 

leEX Vee=5.5V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo =2.5V 

Vee = 5.5 V, Outputs high 

lee 10 =0, 
AorB 

Outputs low 

VI = Vee or GNO 
ports 

Outputs disabled 

Alee' 
Vee = 5.5 V, One input .at 3.4 V, 
Other inputs at Vee or GNO 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 VorO.5 V A or B ports 

Co Vo = 2.5 VorO.5 V TOO 

NOTE 4: Preliminary specifications based on SPICE analysis 
t All typical values are at Vee = 5 V. 

TA = 25°C 

MIN TYpt 

2.5 

3 

2 

2* 

-50 -100 

0.9 

30 

0.9 

3 

10 

8 

* On products compliant to Mll-STO-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT18646 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1:1 :1:1 

:1:100 :1:100 

10 10 

-160 -160 

50 50 

-50 -50 

:100 

50 50 

-180 -50 -180 

2 2 

38 38 

2 2 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT18646 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1:1 

:100 

10 

-160 

50 

-50 

:1:100 

50 

-50 -180 

2 

38 

2 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GNO. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

!lA 

!lA 
!lA 
!lA 
!lA 
!lA 
!lA 
mA 

mA 

mA 

pF 

pF 

pF 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 
18-BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 2) 

SN54ABT18646 SN74ABT18646 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 0 100 MHz 

tw Pulse duration CLKAB or CLKBA high or low 3 ns 

tsu Setup time A before CLKAB t or B before CLKBA t 5 ns 

it, Hold time A after ClKAB t or B after ClKBA t 0 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 2) 

SN54ABT18646 SN74ABT18646 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency TCK 0 50 0 50 MHz 

tw Pulse duration TCK high or low 5 ns 

A, B, ClK, OIR, UE, or S before TCKt 5 

tsu Setup time TOI before TCKt 6 ns 

TMS before TCKt 6 
A, B, ClK, OIR, UE, or S after TCKt 0 

th Hold time TOI after TCKt 0 ns 

TMS after TCKt 0 

l(j Delay time Power up to TCKt 50 ns 

tr Rise time Vee power up 1 ~ 

NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 2) 

VCC=5V, 
SN54ABT18646 SN74ABT18646 FROM TO 

PARAMETER 
(INPU1) (OUTPU1) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLKABorCLKBA 100 130 100 100 MHz 

tpLH 
AorB 

1 6 
BorA ns 

tpHL 1 6 

tpLH 
CLKAB or CLKBA 

2 6 
BorA ns 

tpHL 2 6 

tpLH 
SAB orSBA 

2 8 
BorA ns 

tpHL 2 8 

tpZH 2 7.5 
OIR BorA ns 

tpZL 2 7.5 

tpZH OE BorA 
2 7.5 

ns 
tPZL 2 7.5 

tpHZ 2 7.5 
OIR BorA ns 

tpLZ 2 7.5 

tpHZ 
OE 

2 7.5 
BorA ns 

tpLZ 2 7.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 2) 

VCC=5V, 
SN54ABT18646 SN74ABT18646 FROM TO 

PARAMETER 
(lNPU1) (OUTPU1) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax TCK 50 90 50 50 MHz 

tpLH 3 12 
TCK~ AorB ns 

tpHL 3 12 

tpLH 2 7 
TCK~ TOO ns 

tpHL 2 7 

tpZH 
TCK~ 

3 14 
AorB ns 

tPZL 3 14 

tpZH 2 8 
TCK~ TOO ns 

tpZL 2 8 

tpHZ 
TCK~ 

3 14 
AorB ns 

tpLZ 3 14 

tpHz 2 8 
TCK~ TOO ns 

tpLZ 2 8 

NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT18646, SN74ABT18646 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-AEVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
TEST S1 

S1 o Open 

rND 

SOOC 
From Output -___.>------<e--J\,,/\,,"v---...../ 

Under Test 

CL= 50 pF 

(8ee Note A) I SOOC 

tpLWtpHL Open 
tPLZltpzL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

14--tw~ 

1 1,__--3V 

lopol 3 X,-'_'s_v __ 0 V 

Timing Input 
------'I(1.S V 

VOLTAGE WAVEFORMS 
PULSE DURATION -------', 1'-------- OV 

I.. .~ ~ 
1 tau 1- th 1 

--"",\1 1 3V 

Data Input ____ ~1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu'--.i 1.S V 

tpLH 14 .J 
1 1 

1 

Outpu_t ____ -'11.S V 

3V 
\1.S~--- OV 

1 I 

14 ~ tpHL 

~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1.5V 
1 ~ ____ ov 

tpZL --.I 14- I 
I I tp~ ~ 

I v---L:r- 3.SV 

: ,1.SV : t ~~O~V VOL 

I tPHZ-.I!.-
tPZH -.I j4- I 

Output V 
Waveform 2 I - - - OH 

l -\ VVOH-O.3V 
S1 at Open 1.5 V '-

(see Note C) ___ oJ - - - - .. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

8-98 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 C, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
SCOPE TN Family of Testability Products 

• SCOPE TN Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

• Members of the Texas Instruments 
Wldebus TN Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

- Parallel Signature Analysis at Inputs With 
Masking Option 

• Include D-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputsrroggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes • Two Boundary-Scan Cells per I/O for 

Greater Flexibility 
• State-of-the-Art EPIC-lIB TN BICMOS Design 

Significantly Reduces Power Dissipation 

• Packaged In 64-Pln Plastic Shrink Quad Flat 
Pack (PM) and 6S-Pln Ceramic Quad Flat 
Pack (HV) 

SN54ABT18652 ••• HV PACKAGE 
(TOP VIEW) 

en eng ~ct:i1i r al '" al 
,...w0<c 0 (,) C/) cc O""NC'? 
~$~~~~~~~~~~~a~~~ 
68 6766 65 646362 61 60 59 585756 55 545352 

1A3 1 184 
1A4 2 185 
1A5 3 186 

GND 4 GND 
1A6 5 187 
1A7 6 46 188 
1A8 7 189 
1A9 8 VCC 

NC 9 43 NC 
VCC 10 42 281 
2A1 11 41 282 
2A2 12 40 283 
2A3 13 39 284 

GND 14 38 GND 
2A4 15 37 285 
2A5 16 36 286 
2A6 17 35 287 

18 192021 22 23 24 25 26 27 2829 30 31 3233 34 

~ ~ ~ ~ I~ $! ~ ~ ~ 8 Q ~ ~ ~ ~ m ~ 
(!)~~...J >I-:J~(!)ONN 

N ~ ~ C\I 

NC - No internal connection 

SCOPE, Widebus, and EPIC·ITB are trademarks of Texas Instruments Incorporated. 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

description 

1A3 

1A6 
1A7 
1A8 7 

Vcc 9 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

SN74ABT18652 ••. PM PACKAGE 
(TOP VIEW) 

<t: m ~ m 

~ ...-Iffi °z ~ goo (/) ~ ~ L:j °z ...- N C'? 
~<t:O (/)Uco~U(/)O mmm 
...-...-...-(!)...-...-I->I-...-...-...-(!)...-...-...-

48 1B4 
47 1B5 
46 1B6 
45 GND 
44 1B7 
43 1B8 
42 1B9 
41 Vcc 
40 2B1 
39 2B2 
38 2B3 
37 2B4 
36 GND 
35 2B5 
34 2B6 

2B7 

The SN54ABT18652 and SN74ABT18652 scan test devices with 18-bit bus transceivers and registers are 
members ofthe Texas Instruments SCOPE™ testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They can be used either as two 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPETM bus transceivers and 
registers. 

Data flow in each direction is controlled by clock (CLKAB and CLKBA), select (SAB and SBA), and output-enable 
(OEAB and OEBA) inputs. For A-to-B data flow, data on the A bus is clocked into the associated registers on 
the low-to-high transition of CLKAB. When SAB is low, real-time A data is selected for presentation to the B bus 
(transparent mode). When SAB is high, stored A data is selected for presentation to the B bus (registered mode). 
When OEAB is high, the B outputs are active. When OEAB is low, the B outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B data flow but uses CLKBA, SBA, and OEBA inputs. Since 
the OEBA input is active-low, the A outputs are active when OEBA is low and are in the high-impedance state 
when OEBA is high. Figure 1 illustrates the four fundamental bus-management functions that may be performed 
with the 'ABT18652. 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

description (continued) 

In the test mode, the normal operation of the SCOPETM bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO) , test mode select (TMS) , and test clock (TCI<). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Additional flexibility is provided in the test mode through the use of two boundary scan cells (BSCs) for each 
I/O pin. This allows independent test data to be captured and forced at either bus (A or B). A PSA/COUNT 
instruction is also included to ease the testing of memories and other circuits where a binary count addressing 
scheme is useful. 

The SN54ABT18652 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT18652 is characterized for operation from -40°C to 85°C. 

INPUTS 

FUNCTION TABLE 
(normal mode, each 9-blt section) 

DATA 1/0 
OPERATION OR FUNCTION 

OEAB ~ CLKAB CLKBA SAB SBA A1 THRUA9 B1 THRU B9 

L H L L X X Input disabled Input disabled Isolation 

L H t t X X Input Input Store A and 8 data 

X H t L X X Input Unspecifiedt Store A, hold 8 

H H t t X* X Input Output Store A in both registers 

L X L t X X Unspecifiedt Input Hold A, store B 

L L t t X X* Output Input Store 8 in both registers 

L L X X X L Output Input Real-time 8 data to A bus 

L L X L X H Output Input Stored 8 data to A bus 

H H X X L X Input Output Real-time A data to 8 bus 

H H L X H X Input Output Stored A data to 8 bus 

H L L L H H Output Output 
Stored A data to 8 bus and 

stored 8 data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; I.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. * Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 
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OEAB OEBA CLKAB CLKBA SAB SBA 
L 

OEAB OEBA CLKAB CLKBA SAB 
L 

OEAB 

X 
L 
L 

L x x x 
REAL·TIME TRANSFER 

BUSBTOBUSA 

'-v---I 
OEBA CLKAB CLKBA SAB 

H t X X 
X X t X 
H t t X 

STORAGE FROM 
A, B, ORAAND B 

SBA 

X 
X 
X 

H H X X L 

OEAB 

H 
OEBA 

L 

REAL·TIME TRANSFER 
BUSATO BUS B 

'-v---I 
CLKAB CLKBA SAB 

L L H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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functional block diagram 

1CLKBA 

1SBA 54 

1CLKAB 59 

1SAB 

20EAB 30 

20E'BJ( 21 

2CLKBA 27 
28 

2SBA 
23 

2CLKAB 
22 

2SAB 

SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 

18-BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

--..., 
I 
I 
I 51 

I~·++-H--..., 

I 
I 
140 

1B1 

2B1 

58 
t---n~-----'--'- TOO 

TCK~2=6 __ ~:~-L ____ -J--------~ 

Pin numbers shown are for the PM package. 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 
18-BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18652.................................. 96 rnA 

SN74ABT18652 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum package power dissipation at TA = 55°C (in still air) (see Note 2) .................... 885 mW 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18652 (PM package), the power derating factor for ambient temperatures greater than 55°e Is -10.5 mW/"e. 

recommended operating conditions (see Note 3) 
SN54ABT18652 SN74ABT18652 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level Input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage a Vee 0 Vee V 

IOH High-level output current -24 -32 rnA 

IOL Low-level output current 48 64 rnA 

llVllv Input transition rise or fall rate 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 

m NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

S 
m 
~ 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 

18-BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

TA = 25°C SN54ABT18652 SN74ABT18652 
PARAMETER TEST CONDITIONS 

VIK Vce = 4.5 V, II =-18 mA 

Vee=4.5V, IOH =-3 mA 

Vee =5V, IOH =-3 mA 
VOH 

Vee = 4.5 V, 10H =-24 mA 

Vee = 4.5 V, 10H =-32mA 

Vee = 4.5 V, IOL=48 mA 
VOL 

Vee = 4.5 V, 10L= 64 mA 

Vee = 5.5 V, 
ClKIOEAB, 

II 
VI = Vee or GND 

0EBiS:, S, TCK 

Aor B ports 

IIH Vee = 5.5 V, VI = Vee TOi, TMS 

IlL Vee = 5.5 V, VI = GNO TOi, TMS 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10ZL§ Vee = 5.5 V, Vo=0.5V 

10FF Vee = 0, VI orVo:s 5.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 

10' Vee = 5.5 V, Vo =2.5V 

Vee = 5.5 V, Outputs high 

Icc 10 =0, 
AorB 

Outputs low 

VI = Vee or GNO 
ports 

Outputs disabled 

~Iec't 
Vee = 5.5 V. One input at 3.4 V. 
Other inputs at Vee or GNO 

CI VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V Aor B ports 

Co Vo = 2.5 V or 0.5 V TOO 
.. 

NOTE 4: Preliminary specifications based on SPICE analYSIS 
t All typical values are at Vee = 5 V. 

MIN TYpt 

2.5 

3 

2 

2* 

-50 -100 

4 

10 

8 

* On products compliant to Mll-STO-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55* 

:tl :tl 

:tl00 :tl00 

10 10 

-160 -160 

50 50 

-50 -50 

:tl00 :t450 

50 50 

-180 -50 -180 -50 

4 4 

80 80 

4 4 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
"This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GNO. 
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MAX 

-1.2 

0.55 

:tl 

:tl00 

10 

-160 

50 

-50 

:tl00 

50 

-180 

4 

80 

4 

1.5 

UNIT 

V 

V 

V 

j.tA 

j.tA 

j.tA 

j.tA 

j.tA 

j.tA 

j.tA 

mA 

mA 

mA 

pF 

pF 

pF 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 2) 

SN54ABT18652 SN74ABT18652 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency ClKAB or ClKBA 0 100 0 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low 3 ns 

tau Setup time A before ClKAB t or B before ClKBA t 5 ns 

th Hold time A after ClKAB t or B after ClKBAt 0 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 2) 

SN54ABT18652 SN74ABT18652 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency TCK 0 50 0 50 MHz 

tw Pulse duration TCK high or low 5 ns 

A, B, ClK, OEAB, ~, or S before TCKt 5 

tau Setup time TOI before TCKt 6 ns 

TMS before TCKt 6 

A, B, ClK, OEAB, ~, or S after TCKt 0 

th Hold time TOI after TCKt 0 ns 

TMS after TCK t 0 

t(j Oelaytime Power up to TCKt 50 ns 

tr Rise time Vee power up 1 IlS 
NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 4 and Figure 2) 

FROM 
vee = 5V, 

SN54ABT18652 SN74ABT18652 TO 
PARAMETER 

(INPUl) (OUTPUl) 
TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 
AorB BorA 

1 6 
ns 

tpHL 1 6 

tpLH 
CLKAB or CLKBA 

2 6 
BorA ns 

tpHL 2 6 

tpLH 
SAB orSBA 

2 8 
BorA ns 

tpHL 2 8 

tpZH 
OEAB orOEBA BorA 

2 7.S 
ns 

tPZL 2 7.S 

tpHZ 
OEABorOEBA 

2 7.S 
BorA ns 

tpLZ 2 7.S 

switching characteristics over recommended ranges of supply voltage and operating free-air ~ 
temperature (unless otherwise noted) (test mode) (see Note 4 and Figure 2) ;:::::. 

FROM TO 
Vee=5V, 

PARAMETER 
(INPUl) (OUTPUl) 

TA = 25°C 

MIN TVP MAX 

fmax TCK SO 90 

tpLH 
TCKl AorB 

tpHL 

tpLH 
TCKl TOO 

tPHL 

tpZH 
TCKl AorB 

tPZL 

tPZH 
TCKl TOO 

tpZL 

tpHZ 
TCKl AorB 

tpLZ 

tpHZ 
TCKl TOO 

tpLZ 

NOTE 4: Preliminary specifications based on SPICE analysis 
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SN54ABT186S2 SN74ABT18652 

MIN MAX MIN MAX 

SO SO 

3 12 

3 12 

2 7 

2 7 

3 14 

3 14 

2 8 

2 8 

3 14 

3 14 

2 8 

2 8 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54ABT18652, SN74ABT18652 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
AUGUST 1992-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

500C 
From Output - ___ -~.--JVv'\r---..../ 

Under Teat 

CL=50 pF 

(8ee Note A) I 500C 

TEST S1 
tPutltPHL Open 

tPLZltPZL 7V 
tpHz/tpzH Open 

LOAD CIRCUIT FOR OUTPUTS 

3V 

14--tw~ 

1 1 3V 

Input 3 X,-1._S_V __ OV 

TIming Input 
-------X

1
.
5V 

. 
VOLTAGE WAVEFORMS 

PULSE DURATION 

_____ --'. 1'--_____ _ 
OV 

1
4 .~ ~ 

1 tau 1- th 1 

----~I 1 3V 

Data Input __ --'~1.5V ~ OV Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

InputJ 1.SV \1.SV 

tpLH 14 ~I 1 -: 14 PI tpHL 

3V 

OV 

1 1 
I ,.----....... ~.--I -- VOH 

Output !1.SV 1.SV 
------'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

1.SV 

'------~ - - - - ov 
tpZL -.1 14- 1 

1 1 tp~ 14-
Output 1 V ___ L:~ 3.SV 

wa;~f~~~~ : ,1.5V : f ~L~O-=V VOL 

(see Note C) 1 tPHZ-.I!.-

tPZH ~ 14- I 
Output V 

Waveform 2 1 "\ ~ -- OH 

(s~~~~:~~ ___ ...I ~~ __ ~OH-O.3V ... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 C, tr :s 2.5 ns, tf:SO 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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LVTOCTALS 

• 

• 
• 
• 
• 
• 

Features 

EPICIIB™ BiCMOS process with special 
low-voltage enhancements 

Mixed-mode circuitry 

Expanded Vee range from 2.7 V to 3.6 V 

Bus-hold circuitry 

Power-on-demand active feedback circuitry 

SOIC and EIAJ TSSOP packaging 

• TI has established an alternate source 

EPICIIB is a trademark of Texas Instruments Incorporated. 

• 

• 

• 

• 

• 

• 

Benefits 

3.3-V logic family with equivalent speed and 
drive performance of 5-V ABT logic 
family - not just a recharacterized, scaled 
CMOS 

Complete input and output compatibility with 
5-V signals combined with a pure 3.3-V 
internal supply signal - provides bidirectional 
3-V to 5-V translation 

AC performance optimized for both regulated 
supply and unregulated battery operation 

Reduces component count by eliminating 
need for external pullup or pulldown resistors 
on I/O pins configured as inputs left unused or 
floating 

Reduces disabled static power consumption 
(Iccll to as little as 0.1 rnA for 
power-conscious portable and 
battery-powered equipment 

Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for easy 
conversion 

• Standardization that comes from a common 
product approach 



• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW) and Thin Shrink 
Small-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

SN54LVT125 ... J PACKAGE 
SN74LVT125 ... OW OR PW PACKAGE 

(TOP VIEW) 

10E 1 U 14 Vcc 
1A 2 13 40E 
1Y 3 12 4A 

20E 4 11 4Y 
2A 5 10 30E 
2Y 6 9 3A 

GND 7 8 3Y 

SN54LVT125 ... FK PACKAGE 
(TOP VIEW) 

< ~ u 8~ ........ Z::>-.t 

1Y 3 2 1 20 19 4A 4 18 
NC 5 17 NC 

20E 6 16 4Y 
NC 7 15 NC 
2A 8 14 30E 

9 10 11 12 13 

)-ou)-< 
C\lzzC')C') 

(!) 

NC-No internal connection 

These bus buffers are designed specifically for low-voltage (3.3-V) Vee operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The 'LVT125 features independent line drivers with 3-state outputs. Each output is in the high-impedance state 
when the associated output-enable (OE) input is high. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT125 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT125 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED till. documant contalna PRODUCTION =nl=:; ;'.."'t."'m: ~ ~~~.:uc:::rt::=,:o~,:n:;. 
Production procllling doll not naclllll'lly Include luting of IU 
paramlllra. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A V 

L H H 

L L L 

H X Z 
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SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt 

1'OE' 

1A 

2'OE' 
2A 

3'OE' 

3A 

4'OE' 

4A 

1 

2 

4 
5 

10 

9 

13 
12 

'" EN 

'" 

'" 

'" 

1 3 
'il 

6 

8 

11 

1Y 

2Y 

3Y 

4Y 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, J, and PW packages. 

logic diagram (positive logic) 

1'OE' 

1A 
2 

2'OE' 
4 

2A 
5 

3'OE' 
10 

3A 
9 

4'OE' 
13 

4A 
12 

~ >-___ 3_ 1Y 

~ 6 
>----- 2Y 

~ 8 
>----- 3Y 

~ 11 >----- 4Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT125 .................................... 96 mA 

SN74LVT125 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT125 ......................... 48 mA 

SN74LVT125 ....................... " 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package .............................. 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. . 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

TEXAS • 
INSTRUMENTS 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

IOlt Low-level output current 

t:.t/t:.v Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle :s 50%, f:!: 1 kHz 

PRODUCT PREVIEW Informlllon conclrna producllin thl lonnltlvi or 
dllign pha.. 01 dlvelopmlnt. Characterl.Uc dall and other 
apeclllcaUon. arl dl.lgn goal .. T,xu In.trum.nll r .. erv .. thl right to 
chang I or diacontinul th ... producll without noUee. 

SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

SN54LVT125 SN74LVT125 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ,~ 2 V 

,~.8 0.8 V 

jif 5.5 5.5 V 

l,::-~ -24 -32 rnA 

;S 
r.;. 24 32 rnA 

rf';Y 48 64 rnA 

I Outputs enabled IQ 10 10 nsN 

-55 125 -40 85 °C 

TEXAS .. 
INSfRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 
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SN54LVT125,SN74LVT125 
3.3-V AST QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT125 SN74LVT125 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

V,K Vee = 2.7 V, 1,=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 IAA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee=3V, 10H =-24 rnA 2 

Vee = 3 V, 10H =-32 rnA 2 

Vee = 2.7 V, 10L = 100 IAA 0.2 

Vee = 2.7 V, 10L = 24 rnA 0.5 

Vee = 3 V, 10L= 16 rnA 0.4 
VOL 

Vee = 3V, IOL=32 rnA 0.5 

Vee = 3V, 10L= 48 rnA 0.55 

Vee = 3 V, 10L= 64 rnA ~l~ 
Vee = 0 or MAX*, V, = 5.5 V .{~:'V 10 

Vee = 3.6 V, V, = Vee or GND Control pins lEY ±1 
II 

Vee = 3.6 V, v, = Vee /;." 1 

Vee = 3.6 V, V, =0 
Data pins r::;: -5 

10FF Vee =0, VI orVo = 0 to 4.5 V ill 
Vee=3V, v, =0.8V 4.75 75 

Ihold 
Vee = 3 V, VI=2V 

Data inputs 
-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10ZL Vee = 3.6 V, Vo = 0.5 V -1 

Outputs high 0.12 0.19 0.12 

Icc 
Vee = 3.6 V, 10 =0, Outputs low 4.5 7 4.5 
VI = Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

I\lee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

C, V, =3 VorO 4 4 

Co Vo = 3 VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

±1 

1 
IAA 

-5 

±100 IAA 

IAA 

1 IAA 
-1 IAA 

0.19 

7 
rnA 

0.19 

0.2 rnA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tPZH 
OE Y 

tpZL 

tpHZ 
OE Y 

tpLZ 

PROOUCT PREVIEW Informltlon conctma producllin tilt lormatlvl or 
detlgn phi.. 01 cltvtlopmtnl. CharlCtlrl.tlc cltll Ind other 

:~~:-:~!::u:~~=~ =,,~:::'IIIV" thl right to 

SN54LVT125 

Vee = 3.3 V ± 0.3 V Vee = 2.7V 

MIN MAX I~' MAX 

1 4.~· 4.7 

1 ~'i' 5.1 

1 .&.9 6.2 

1.1 j;t 4.9 6.7 

1.8 #>,0:- 5.3 5.9 

1.3 .'. 4.7 4.2 

TEXAS • 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN74LVT125 

Vee = 3.3 V ± 0.3 V Vee=2.7V UNIT 

MIN TYpt MAX MAX 

1 2.7 4 4.5 
ns 

1 2.9 3.9 4.9 

1 3.4 4.7 6 
ns 

1.1 3.4 4.7 6.5 

1.8 3.7 5.1 5.7 
ns 

1.3 2.6 4.5 4 
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SN54LVT125,SN74LVT125 
3.3-V AST QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO 
From Output -~~-"'-...J\IV'v--_--J 

S1 o Open 

Under Test 

CL= SO pF 

(see Note A) I SOOO rND 

LOAD CIRCUIT FOR OUTPUTS 

Input ---.i 1.S V 

tpLH '4 .' I 1 

1 

Output 11•s V 

\~S~--- 2.7V 

I . ov 
1 I 

14 ~ tpHL 

~
--VOH 

1.SV 
. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 
tpLWtpHL Open 
tPu!tPZL 6V 
tpHz/tpZH GND 

2.7V 

1.SV 

I ~ ____ OV 

tpZL -.I 14- I 
I I tPL2~ 14-I { ___ L:~ 3V 

: "\ 1.5V : f ~L":O-=V VOL 

I tpHZ -.I !.-
tpZH ~ 14- I 

I --- VOH 

___ ~l~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
INsrRUMENTS 
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• State-of-the-Art Advanced BiCMOS 
Technology (AST) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-V Vce> 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• LatCh-Up Performance Exceeds sao rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors· 

o Package Options Include Plastic 
Small-Outline (OW) and Thin Shrink 
Smail-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TIL interface to 
a S-V system environment. 

SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED NOVEMBER 1992 

SN54LVT240 ... J PACKAGE 
SN74LVT240 ... OW OR PW PACKAGE 

(TOP VIEW) 

fOE 1 U 20 Vcc 
1A1 2 19 20E 
2Y4 3 18 1Y1 
1A2 4 17 2A4 
2Y3 5 16 1Y2 
1A3 6 15 2A3 
2Y2 7 14 1Y3 
1A4 8 13 2A2 
2Y1 9 12 1Y4 

GND 10 11 2A1 

SN54LVT240 ... FK PACKAGE 
(TOP VIEW) 

'<t T'" /W 0IW 
~ ~ ~>O ~ 

1A2 
3 2 1 2019 1Y1 4 18 

2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

The 'LVT240 is organized as two 4-bit buffer/line drivers with separate output-enable (OE) inputs. When DE is 
low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT240 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT240 is characterized for operation from -40°C to 85°C. 

PROOUCT PREVIEW Infonnllfon conclrna productlln the fonnll1vl or 
d .. lgn phi.. of deVelopmlnt. Charlclerlltic data and other 
lpeclncat1on. art dtllgn goal .. Tlxaaln.lrumanla rlllrVl. \h. righl 10 
changl or dlacont1nul \h", producta without notlc •• 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE' A Y 

L H L 

L L H 

H X Z 

TEXAS • 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED NOVEMBER 1992 

logic symbolt 

1O'E 

1A1 

1A2 

1A3 

1A4 

2O'E 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

'" EN l;' 
t> 'V 

'" EN l;' 
t> 'V 

18 

16 

14 

12 

9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12, 

logic diagram (positive logic) 

1O'E 

2 18 
1A1 1Y1 

4 16 
1A2 1Y2 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

2O'E 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vcc ......................................................... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT240 .................................... 96 rnA 

SN74LVT240 .................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT240......................... 48 rnA 

SN74LVT240 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package ............................... 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

TEXAS .. 
INsrRUMENTS LVT240-2 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

At/tw Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle $ 50%, f;z 1 kHz 

SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

I Outputs enabled 

TEXAS • 
INSfRUMENTS 

SEPTEMBER 1992-REVISED NOVEMBER 1992 

SN54LVT240 SN74LVT240 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 °c 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT240 SN74LVT240 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN TYpt 

VIK Vee =2.7V. 11=-18mA -1.2 

Vee = MIN to MAX*. IOH=-100~ Vee-0.2 Vee-0.2 

Vee = 2.7V. 10H =-8mA 2.4 2.4 
VOH 

Vee = 3 V. 10H =-24mA 2 

Vee = 3 V. 10H =-32mA 2 

Vee = 2.7V. 10l= 100~ 0.2 

Vee = 2.7V. 10l= 24mA 0.5 

Vee = 3 V. 10l= 16 mA 0.4 
VOL 

Vee = 3 V. 10l= 32 mA 0.5 

Vee=3V. 10l= 48 mA 0.55 

Vee=3V. 10l= 64mA 

Vee = 0 or MAX*. VI =5.5V 10 

Vee = 3.6V. VI = Vee or GND Control pins :1:1 
II 

Vee = 3.6V. VI = Vee 1 

Vee = 3.6 V. VI=O 
Data pins 

-5 

10FF Vee = O. VlorVo=O t04.5V 

Vee=3V. VI =0.8V 75 75 
Ihold 

Vee = 3 V. VI=2V 
A inputs 

'-75 -75 

10ZH Vee = 3.6 V. Vo=3V 1 

10Zl Vee = 3.6 V. Vo=0.5V -1 

Outputs high 0.12 0.19 0.12 

lee 
Vee = 3.6V. 10=0. Outputs low 8.6 12 8.6 
VI = Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

Alee' 
Vee = 3 V to 3.6 V. One input at Vee - 0.6 V. 

0.2 
Other inputs at Vee or GND 

CI VI =3 VorO 4 4 

Co Vo =3VorO 8 8 

t All typical values are at Vee = 3.3 V. TA = 25°C. 
* For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

TEXAS .. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

:1:1 

1 
~ 

-5 

:1:100 ~ 

~ 

1 ~ 
-1 ~ 

0.19 

12 
mA 

0.19 

0.2 mA 

pF 

pF 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO From Output_--e ____ -.I\,/\,fIv----J 

Under Test 

CL= 50 pF 

(see Note A) T sooo 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

Input --t 1.S V 
\~s~--- 2.7V 

I. OV 

tpLH ~ ~ 1 I 

14 ~ tpHL 
1 

Output 11•s V ~
-VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 
tPL.HItPHL Open 
tPL.Z!tPZL 6V 
tpHz/tpZH GND 

2.7V 

1.SV 
I Q. ____ OV 

tpZL -.J 14- I 
I I tpLZ~ 14-
I V---L:7-- 3V 

: "\ 1.SV : -f ~~o-=V VOL 

I tpHZ-.I k-
tPZH -+I ~ I 

I --- VOH 

___ -'l~"---~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, 20 = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT244,SN74LVT244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
AUGUST 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds~ 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline (OW) and Thin Shrink 
Smail-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

SN54Lvr244 ••• J PACKAGE 
SN74Lvr244 ••• OW OR PW PACKAGE 

(TOP VIEW) 

10E 1 U 20 VCC 
1A1 2 19 20E 
2Y4 3 18 1Y1 
1A2 4 17 2A4 
2Y3 5 

1A3 6 
2Y2 7 
1A4 8 
2Y1 9 

GND 10 

16 1Y2 
15 2A3 
14 1Y3 
13 2A2 
12 1Y4 
11 2A1 

SN54Lvr244 ••• FK PACKAGE 
(TOP VIEW) 

~ '-IW 01W ?;j $ ~>() ~ 

1A2 
3 2 1 2019 

1Y1 4 18 
2Y3 5 17 2A4 

1A3 6 16 1Y2 

2Y2 7 15 2A3 

1A4 8 14 1Y3 
9 10 11 12 13 

>=~~)!~ 
These octal buffers and line drivers are designed C\I ~ c\I .- C\l 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

The 'LVT244 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT244 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT244 is characterized for operation from -40°C to 85°C. 

UNLESS OTMERWISE NOTED thIa documtnt contalna PRODUCTION 

~~ft~:::U:: :.~nt,: = ~~:~~r:!=rdCO:'7:' 
ProducUon procMllng dotI not IMCnurtly Include tMUng of all 
paramlt.ra. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

TEXAS .. 
INSTRUMENTS 
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SN54LVT244,SN74LVT244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
AUGUST 1992-REVISED NOVEMBER 1992 

logic symbolt 

1O'E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

N EN 
~' 

I> 

'" EN L;' 
I> 

'V 
18 

16 

14 

12 

'V 
9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

1O'E 

1A1 
2 18 

1Y1 

1A2 4 16 
1Y2 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

2O'E 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vec ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT244 .................................... 96 rnA 

SN74LVT244 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT244 ......................... 48 rnA 

SN74LVT244 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): OW package ............................. 0.85 W 

PW package ............................... 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1.- The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

TEXAS .. 
INsrRUMENTS LVT244-5 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle :s: 50%, f 2: 1 kHz 

PRODUCT PREVIEW IntOl1lllllon cone.rna producta In the lormlllv. or 

en phi.. 01 development. ChlrlClllllltc dill Ind other 
Cltlont .... dellgn got'" T_ Inllrumenll rt .. rv"lh. right 10 

ngt or dltcontJnutlhttt productt without notlct. 

SN54LVT244,SN74LVT244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
AUGUST 1992-REVISED NOVEMBER 1992 

SN54LVT244 SN74LVT244 
UNIT 

MIN MAX MIN MAX 
2.7 3.6 2.7 3.6 V 

2 .~ 2 V 

,.f<f.8 0.8 V 

£If 5.5 5.5 V 

J"',,:-'~ -24 -32 rnA 
;':;;"''' 
~ 24 32 rnA 

O· 
~ 48 64 rnA 

I Outputs enabled It.(. 10 10 nsN 

-55 125 -40 85 °e 

TEXAS .. 
INSfRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 
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SN54LVT244,SN74LVT244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
AUGUST 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT244 SN74LVT244 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 rnA -1.2 

Vee = MIN to MAX*, 10H = -100 JJA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH =-8rnA 2.4 2.4 
VOH 

Vee = 3V, IOH =-24 rnA 2 

Vee=3V, IOH =-32 rnA 2 

Vee = 2.7 V, 10L = 100 JJA 0.2 

Vee = 2.7 V, IOL= 24 rnA 0.5 

Vee = 3 V, IOL= 16 rnA 0.4 
VOL 

Vee = 3 V, IOL= 32 rnA 0.5 

Vee = 3 V, IOL= 48 rnA 0.55 

Vee=3V, 10L= 64 rnA ~ 
Vee = 0 or MAX*, VI = 5.5V ..,~ 10 

Vee = 3.6 V, VI = Vee or GND Control pins ~ :t1 
II 

Vee = 3.6 V, VI = Vee J...' 1 
Data pins 

,;: 

Vee = 3.6 V, VI =0 ~-.# -5 

IOFF Vee = 0, VI or Va = 0 to 4.5 V ..,C) 
Vee = 3V, VI = 0.8V 4.75 75 

Ihold 
Vee = 3V, VI=2V 

A inputs 
-75 -75 

IOZH Vee = 3.6 V, Vo=3V 1 

IOZL Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.12 0.19 0.12 

Icc 
Vee = 3.6 V, 10 =0, Outputs tow 8.6 12 8.6 
VI = Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

6lee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3VorO 4 4 

Co Vo = 3 VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

:t1 

1 
JJA 

-5 

:t100 JJA 

JJA 

1 JJA 
-1 JJA 

0.19 

12 
rnA 

0.19 

0.2 rnA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
A Y 

tPHL 

tpZH 
UE Y 

tPZL 

tpHZ 
UE Y 

tpLZ 

PRODUCT PREVIEW Informallon concerna products In the formative or 
dellgn pha.. of development. Characttrlltlc cilia and other 

:~:~;~~~!::U=~e~~~: =C::~c':atrV .. the right to 
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Vee = 3.3 V :to.3 V Vee=2.7V 

MIN MAX ;::: MAX 
1t '. 1 4·~t 5.2 

1 (4 5.4 

1 (;5.4 6.5 

1.1 j!/ 5.4 6.9 

2.1 ~~ 5.8 6.5 

1.8 
.'" 

5.3 5.8 

TEXAS • 
INsrRUMENTS 
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SN74LVT244 

Vee = 3.3 V :t 0.3 V Vee = 2.7 V UNIT 

MIN TYpt MAX MAX 

1 2.5 4.3 5 
ns 

1 2.5 4.2 5.2 

1 2.7 5.2 6.3 
ns 

1.1 3.1 5.2 6.7 

2.1 3.9 5.6 6.3 
ns 

1.8 3.2 5.1 5.6 

LVT244-5 



SN54LVT244,SN74LVT244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
AUGUST 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOQ 
From Output ---G~-__ --'\/\I\r--_--/ 

Under Test 

CL=SO pF 

(see Note A) I SOOQ 

Sl o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

Input L 1.SV \l.S~--- 2.7V 

--'1 I. OV 

tpLH I~ .' I .: 
I I I~" tpHL 

I I 
I r----~~:i VOH 

Output 1 1•s V 1.S V 
------, VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at6 V 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

TEST Sl 
tpLWtpHL Open 
tPLZltPZL 6V 
tpHz/tpZH GND 

2.7 V 

1.SV 

'--__ ..I~ - - - - OV 

tpZL -.I 14- I 
I I tPL2~ ~ 

\ 
___ Lr=:I- 3V 

1.SV I I 
'--__ -'-01!._ ~L-':' 0.= V VOL 

tpHZ-.i !.-
tPZH -+I j4- I 

I --- VOH 

___ Jl~~_~H-0.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 Q, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
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• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW) and Thin Shrink 
Smail-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

These octal bus transceivers are designed 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130A-D4504. MAY 1992-REVISED NOVEMBER 1992 

SN54LVT245 ... J PACKAGE 
SN74LVT245 ... OW OR PW PACKAGE 

(TOP VIEW) 

DIR 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

GND 

1 U 20 

2 19 
3 18 
4 17 
5 16 
6 15 
7 14 
8 13 
9 12 
10 11 

Vec 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54LVT245 ... FK PACKAGE 
(TOP VIEW) 

c:() 
~ ~ Ci~lgs 

A3 ] 4
3 2 1 2019 B1 18 

A4 ]5 17 B2 
A5 06 16 B3 
A6 P7 15 B4 
A7 ps 14 B5 

9 10 11 12 13 

The 'LVT245 is designed for asynchronous communication between data buses. The device transmits data from 
the A bus to the 8 bus or from the 8 bus to the A bus depending upon the logic level at the direction-control (DI R) 
input. The output-enable (OE) input can be used to disable the device so the buses are effectively isolated. 

Active bus-hold Circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT245 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT245 is characterized for operation from -40°C to 85°C. 

UNLESS OT1fERWlSE NOTED thli document contllnl PRODUCTION 

:r~i~~Iti:: ~rrt:': ~ ~~~:::U~~:=r:O:'~:' 
Production proclllllllJ dote not lIIC .... rlly Include tlltllllJ of IU 
parlmllira. 

FUNCTION TABLE 
INPUTS 

OPERATION 
O"E OIR 
L 
L 

H 

L B data to A bus 
H A data to B bus 
X Isolation 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130A-04504, MAY 1992-REVISED NOVEMBER 1992 

logic symbolt logic diagram (positive logic) 

19 
OE 

DIR 
1 

"-

b 

L 

G3 DIR - ___ --t 

3EN1[BA] <---____ +-+-_______ -19- OE 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

2 

3 

4 

5 

6 

7 

8 

9 

3EN2[AB] 

:t 

L 
'il 1 

t> 
..... ..... 
... 
~ 

..... 

..... 
, 

...... ..... 

..... 

r 18 

2'V W 
17 

.... .. ... .. 
16 

15 

14 

13 

12 
.... .. 

11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

2 
A1--...... -I 

18 
t-o---'-'- B1 

To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

absolu~e maximum ratings over operating free-air temperature range (unless otherwise noted); 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT245 .................................... 96 rnA 

SN74LVT245 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT245......................... 48 rnA 

SN74LVT245 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package ............................... 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IOlt low-level output current 

At/llv Input transition rise or fall rate 

~A Operating free-air temperature 

t Current duty cycle" 50%, f:2: 1 kHz 

PRODUCT PREVIEW Iniormlllon coneema produeta In thelormaUvl or 
dllign phi" 01 dlvelopmlnL ChIIIleleriaUe dlta and other 
apeelflcaUona ara dllign gOiIL TaXIIlnatrumanta rll.IV .. thl right 10 
chlnge or dlaconUnua th ... producta without noUe •• 

SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130A-04504, MAY 1992-REVISED NOVEMBER 1992 

I Outputs enabled 

TEXAS • 
INSIRUMENTS 

SN54LVT245 

MIN MAX 

2.7 3.6 

2 ~ 
$.11.8 

tEt 5.5 

".". -24 

,~ 24 

C' ,n:; 48 

tQ. 10 

-55 125 

SN74LVT245 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 mA 

32 mA 

64 mA 

10 nsN 
-40 85 °C 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130A-04504, MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT245 SN74LVT245 
PARAMETER TEST CONDITIONS 

TVpt TVPt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 mA -1.2 

Vee = MIN to MAX*, 10H = -100 JAA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee = 3V, 10H = -24 mA 2 

Vee = 3V, 10H =-32 mA 2 

Vee = 2.7 V, 10L = 100 JAA 0.2 

Vee = 2.7 V, 10L= 24 mA 0.5 

Vee = 3V, 10L= 16 mA 0.4 
VOL 

Vee = 3V, 10L= 32 mA 0.5 

Vee = 3V, 10L= 48 mA 0.55 

Vee = 3V, 10L= 64 mA w~1~ 
Vee = 3.6 V, VI = Vee or GND --f!!.' ±1 

Vee = 0 or MAX*, VI = 5.5V 
Control pins 

il:4 10 

II Vee = 3.6 V, VI = 5.5 V f:''' 20 

Vee = 3.6 V, VI = Vee Aor B ports§ §N 1 

Vee = 3.6 V, VI=O ... 9' -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V Cf' 

Vee = 3V, VI = 0.8 V 75 75 
Ihold 

Vee = 3V, VI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.13 0.19 

Icc 
Vee = 3.6 V, 10 =0, Outputs low 8.8 12 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 

Alec' 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3VorO 4 

Cio Vo = 3VorO 10 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
'I This is the increase in supply current for each input that is at the specified TTL voltage level rather than V ce or GND. 

PRODUCT PREVIEW Informlllon concema producllin the formatlv. or 
design ph... of dtvtlopmtnt. Chtrecttrllllc dill Ind other 
tptclflcattonl Ir. dtelgn goall. T'XIIlnttrumtnll rtttrvtt the right to 
chtng. or dlteontlnu. th_ producll without notlc •. 
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0.13 

8.8 

0.13 

4 

10 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

±1 

10 

20 JAA 
1 

-5 

±100 JAA 

JAA 

1 JAA 
-1 JAA 

0.19 

12 
mA 

0.19 

0.2 mA 

pF 

pF 

lVT245-4 



SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130A-04504, MAY 1992-REVISED NOVEMBER 1992 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LVT245 SN74LVT245 

PARAMETER 
FROM TO 

Vee = 3.3 V ±0.3 V Vee=2.7V Vee = 3.3 V ± 0.3 V Vee = 2.7V UNIT 
(INPUT) (OUTPUT) 

MIN MAX ~ MAX MIN TYpt MAX MAX 
" 

tpLH 1 4.~" 4.9 1 2.4 4 4.7 
AorB BorA 

~2 
ns 

tpHL 1 4.8 1 2.4 4 4.6 

tPZH 
OE 

1.1 ,{;5.7 7.3 1.1 3.4 5.5 7.1 
AorB St 5.7 

ns 
tpZL 1.5 6.7 1.5 3.6 5.5 6.5 

tpHZ 
OE 

2.2 ll! 6.1 6.7 2.2 4.3 5.9 6.5 
AorB ~ ns 

tpLZ 2 5 5 2 3.5 4.8 4.8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open 

rND 

5000 
From Output ---iII.--...... --'\/V\r----J 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input ~ 1.5V 
\~5~--- 2.7V 

I. OV 
1 I 

14 ~ tpHL 
tpLH 

14 ~ 
I 1 

1 

Output 11.5 V ~
--VOH 

1.5V 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST S1 
tpLWtpHL Open 
tpL.ZJ'tpzL 6V 
tpHz/tpzH GND 

2.7V 

1.5V 

'--_---IQ. - - - - 0 V 

tpZL -.1 14- 1 
1 1 tpLZ~ 14-
1 V---L:r-- 3V 

: "\ 1.5V :.f ~L~O-=V VOL 

1 tpHZ -.l !.-
tPZH --.I 14- I 

I --- VOH 

___ -Il~~-~H-0.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, Zo = 50 0, tr S 2.5 ns, tjS 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Informllion conc.rna producla In th.formatlv. or 
dlllg" PMH of dtveloprntnt. ChlrlcteriaUc data end othtr 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5,-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Downto2.7V 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW) and Thin Shrink 
Smail-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 
MAY 1992-REVISED NOVEMBER 1992 

SN54lVT273 ... J PACKAGE 
SN74lVT273 ... ow OR PW PACKAGE 

{Top VIEW) 

em 1 

3D 
40 
40 

VCC 
80 
80 
70 
70 
60 
60 
50 
50 

GNO 11 elK 

SN54lVT273 ... FK PACKAGE 
(TOP VIEW) 

20 4 

20 5 

30 6 

3D 7 

40 8 

1

[[ 0 

e~d~g 
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These octal O-type flip-flops are designed specifically for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

The 'lVT273 is a positive-edge-triggered flip-flop with a direct clear input. Information at the data (0) inputs 
meeting the setup time requirements is transferred to the a outputs on the positive-going edge of the clock pulse. 
Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the 
positive-going pulse. When the clock (ClK) input is at either the high or low level, the D-input signal has no effect 
at the output. 

Active bus-hold Circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54lVT273 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74lVT273 is characterized for operation from -40°C to 85°C. 
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FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

X X L 

t H H 

t L L 

L X 00 
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SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt 

ern 
ClK 

1 NR 
L C1 

10 

20 

3D 

40 

50 

60 

70 

80 

11 

3 

4 

,7 

8 

13 

14 

17 

18 

C. 
10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

10 20 

3 4 
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70 
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:e absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT273 ... ,................................ 96 rnA 

SN74LVT273 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT273......................... 48 rnA 

SN74LVT273 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package .............................. 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vcc. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level Input voltage 

VIL Low-level Input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

At/tN Input transition rise or fall rate 

TA Operating free-air tern perature 

t Current duty cycle :s 50%, f:!: 1 kHz 

SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TVPE FLIP-FLOPS 

WITH CLEAR 
MAY 1992-REVISED NOVEMBER 1992 

SN54LVT273 SN74LVT273 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 rnA 

24 32 rnA 

48 64 rnA 

I Outputs enabled 10 10 nsN 

-55 125 -40 85 °c 
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SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT273 SN74LVT273 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 !!A Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee=3V, 10H =-24mA 2 

Vee=3V, 10H =-32 mA 2 

Vee = 2.7 V, 10l = 100 !!A 0.2 

Vee=2.7V, 10l= 24 mA 0.5 

Vee=3V, 10l= 16 mA 0.4 
VOL 

Vee=3V, 10l= 32 mA 0.5 

Vee=3V, 10l= 48 mA 0.55 

Vee=3V, IOl=64 mA 

Vee = 0 or MAX*, VI = 5.5 V 10 

Vee =3.6V, VI = Vee or GND Control pins ±1 
II 

Vee = 3.6 V, VI = Vee 1 

Vee = 3.6 V, VI =0 
Data pins 

-5 

10FF Vee=O, VI or Vo = 0 to 4.5 V 

Vee = 3V, VI =0.8V 75 75 
Ihold 

Vee=3V, VI=2V 
Data inputs 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo = 0.5 V -1 

Outputs high 0.12 0.19 0.12 

Icc 
Vee = 3.6 V, 10 =0, Outputs low 8.6 12 8.6 
VI = Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

Alee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3 VorO 

Co Vo = 3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

±1 

1 
!!A 

-5 

±100 !!A 

!!A 

1 !!A 
-1 !!A 

0.19 

12 
mA 

0.19 

0.2 mA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

tplH 
CLK 

tpHl 

tpHL ern 

9-30 

TO 
(OUTPUT) 

AnyQ 

AnyQ 

SN54LVT273 

Vee = 3.3 V ± 0.3 V Vee = 2.7 V 

MIN MAX MAX 

TEXAS • 
INSTRUMENTS 
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SN74LVT273 

Vee = 3.3 V ± 0.3 V Vee =2.7V UNIT 

MIN TYpt MAX MAX 

MHz 

3.4 
ns 

3.6 

3.3 ns 
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SN54LVT273, SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Outpu"'----e-~t--'VV\r_--..../ 

Under Test 

CL= 50 pF 

(aaaNolaA) I soon 

LOAD CIRCUIT FOR OUTPUTS 

o 6V 

o Open 

rNO 

TEST S1 
tpLWtpHL Open 
tPLZI'tPZL 6V 
tpHz/tpzH GND 

14-- tw-.j 

2.7V 

I I ,--__ 2.7V 

InpUI 3 X,-,_·5_V __ 
OV 

I tau th I 

Data ----'sf! ~1.-s-v----~1 
Input 7\ 1.S V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OV 

2.7 V 

OV 

Input L 1.SV \~5~--- 2.7V 

--'I I . OV 

tpLH ~ ~I II ~: 
III .. tpHL 

I ·1 
I ~----"""'~:i VOH 

Output 1 1•5 V 1.5 V 
------. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

2.7V 

I ~ ____ OV 

tpZL -.I II1II- I 
I I tpLZ~ 14-I ~ ___ L:~ 3V 

: \ 1.SV : f ~L-':'O-=V VOL 

I tpHZ -.l !.-
tpZH -+I j4- I 

I --- VOH 

___ ..Il~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo = 50 Q, tr s; 2.5 ns, t, s; 2.5 ns. 
C. Waveform 1· is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1., Load Circuit and Voltage Waveforms 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline (OW) and Thin Shrink 
Small-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

These octal transceivers are designed specifically 
for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V 
system environment. 

The 'LVT543 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
([EAB or I:EBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

SN54lVT543 ... JT PACKAGE 
SN74lVT543 ... OW OR PW PACKAGE 

(TOP VIEW) 

A2 
A3 
A4 
NC 
A5 
A6 
A7 

EEBA 1 

OEBA 2 
Vcc 
CEBA 
81 

A8 
CEAS 

GND 

82 
83 
84 
85 
86 
87 
88 
I:EAB 
OEAB 

SN54lVT543 ... FK PACKAGE 
(TOP VIEW) 

I~I~ °l~ .... wffiuow .... 
~O-lz> UCO 

4 3 2 1 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 1516 1718 

LtjzzLtjLtj ~ ICO 0 u I co ICO ~ 
u (!) 0-1 

NC - No internal connection 

82 
83 
84 
NC 
85 
86 
87 

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If'CEAS is 
low and [EAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of I:EAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, I:EBA, 
and OEBA inputs. . 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT543 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT543 is characterized for operation from -40°C to 85°C. 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

FUNCTION TABLEt 

INPUTS 

CE1UJ ~ 'OElrn" A 

H X X X 

X X H X 

L H L X 

L L L L 

L L L H 

OUTPUT 
B 

Z 

Z 

Bo* 

L 

H 
t A-to-B data flow is shown; B-to-A flow control is the 

same except that it uses CEBA, I:ESA, and OEBA. 
* Output level before the indicated steady-state input 

conditions were established. 

logic symbol§ 

~ 
2 I"- 1EN3 

~ 
23 I"- G1 

~ 
1 I"- 1C5 

~ 
13 I"- 2EN4 

CE1UJ 
11 I"- G2 

~ 
14 I"- 2C6 

3 
~ r 

A1 

~ 
'il3 1 50 

L-J 60 1 4'\7 
4 

A2 
5 

A3 .. ... . ~ . 
6 

A4 .... _ .. 
7 

A5 "'"--'" 

A6 
8 

"'"--'" 

9 
A7 .... ... 

10 
A8 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and PW packages. 
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logic diagram (positive logic) 

O"EBJ( 2 

CEBJ( 
23 

~ 

OEAB 13 

CEJ(S 
11 

IErn 14 

A1 
3 

C1 

'---t----i 1 0 

SN54LVT543,SN74LVT543 
3.3-V AST OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

C1 

1 0 1---+-~ ........... 1f--t~2=-2 . 81 

~----------~vr----------~ 

To 7 Other Channels 

Pin numbers shown are for DW, JT, and PW packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT543 .................................... 96 rnA 

SN74LVT543 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT543 ......................... 48 rnA 

SN74LVT543 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (V 0 < 0) ...................................................... , -50 rnA 
Maximum power disSipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package .............................. 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

!J.t/!:N Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

t Current duty cycle :s: 50%, f:2: 1 kHz 

TEXAS .. 
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SN54LVT543 SN74LVT543 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 rnA 

24 32 rnA 

48 64 rnA 

10 10 nsN 

-55 125 -40 85 °c 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT543 SN74LVT543 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

'.ilK Vee = 2.7 V, II =-18 rnA -1.2 

Vee = MIN to MAX*, IOH = -100!lA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee = 3V, 10H =-24mA 2 

Vee=3V, IOH=-32mA 2 

Vee = 2.7 V, 10l = 100 !lA 0.2 

Vee = 2.7 V, 10l= 24 rnA 0.5 

Vee =3V, 10l= 16mA 0.4 
VOL 

Vee=3V, 10l= 32 rnA 0.5 

Vee=3V, 10l= 48 rnA 0.55 

Vee =3V, 10l= 64 rnA 

Vee = 3.6 V, VI = Vee or GND :t1 

Vee = 0 or MAX*, VI =5.5V 
Control pins 

10 

II Vee=3.6V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee Aor B ports§ 1 

Vee =3.6V, VI=O -5 

10FF Vee = 0, VlorVo=O t04.5V 

Vee=3V, VI =0.8V 75 75 
Ihold 

Vee = 3V, VI=2V 
Aor B ports 

-75 -75 

IOZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee=3.6V, Vo =0.5V -1 

Outputs high 0.13 0.19 

lee 
Vee = 3.6 V, 10=0, Outputs low 8.8 12 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 

Alee' 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

Ci VI=3VorO 4.5 

Cio Vo = 3VorO 11 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
'This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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0.13 

8.8 

0.13 

4.5 

11 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

:t1 

10 

20 

1 

-5 

:t100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

!lA 

!lA 

!lA 

!lA 

!lA 

rnA 

rnA 

pF 

pF 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54LVT543 SN74LVT543 

vee = 3.3 V ±O.3 V Vee =2.7V Vee = 3.3 V ± 0.3 V Vee=2.7V UNIT 

MIN MAX MIN MIN MAX MIN 

lw Pulse duration 
[EAIJ or 

3.3 3.3 3.3 3.3 
[EB1\low ns 

Data before High 0 0 0 0 

Setup time 
[EAIJ or [EB1\ t Low O.B 1.1 O.B 1.1 

tau 
High 

ns 
Data before 0 0 0 0 

CEAS or CEB1\ t Low 0.9 1.2 0.9 1.2 

th Hold time 
Data after [EAIJ or [EB1\ t 1.7 1.7 1.7 1.7 

Data after CEAS or CEBA t 
ns 

1.B 1.B 1.B 1.B 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LVT543 SN74LVT543 

PARAMETER 
FROM TO 

Vee = 3.3 V ~O.3 V Vee=2.7V Vee = 3.3 V = 0.3 V Vee .. 2.7V UNIT (INPUT) (OUTPUT) 
MIN MAX MAX MIN TYpt MAX MAX 

tpLH 1 4.9 5.7 1 2.9 4.7 5.5 
AorB BorA ns 

tpHL 1 4.B 6 1 3.3 4.6 5.8 

tpLH [E AorB 
1 6.1 7.5 1 4 5.9 7.3 

ns 
tpHL 1 5.9 7.5 1 4.1 5.7 7.3 

tPZH O'E AorB 
1 6 7.B 1 4.1 5.B 7.6 

ns 
tPZL 1.1 6.6 B.4 1.1 4.5 6.4 B.2 

tpHZ O'E AorB 
2.4 6.7 7.3 2.4 4.B 6.5 7.1 

ns 
tpLZ 2 6 6.1 2 4 5.B 5.9 

tPZH cr 1 6.2 7.B 1 4.2 6 7.6 
AorB ns 

tPZL 1.4 6.9 B.5 1.4 4.7 6.7 B.3 

tpHZ cr 2.3 6.6 7.3 2.3 4.7 6.4 7.1 
AorB ns 

tpLZ 2 5.6 5.B 2 3.B 5.4 5.6 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 
TEST S1 

S1 o Open 

rND 

SOOO 
From Output - ___ -----4t-----'\NIr----.../ 

Under Test 

CL=SO pF 

(see Note A) T soon 

tPuYtPHL Open 

tPL.ZItPZL 6V 
tpHz/tpzH GND 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 

2.7V 

1 1 

Input 3 X,-:_'S_V __ 

2.7V 

OV 

I tau th 1 

I~;~~ --~~"1.-S-V----£ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OV 

2.7V 

OV 

Input L 1.SV \. ~S~--- 2.7V 

---'I I. OV 

~~ ~ ~ 1 I 
I 1 14 ~ tpHL 

1 1 
I __ ------.~.-1 -- VOH 

Output 11•s V 1.S V 

------, VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

1.SV 

'----...I~---- OV 

tpZL ---.'!4- I 
I I tpLZ~ 14-
I xr---L:r-- 3V 

: ,1.SV : f ~L~O-=V VOL 

I tPHZ -.I /.-
tpZH -.I 14- I 

I --- VOH ___ ...Il~,,- _ ~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =O) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline (DW) and Thin Shrink 
Small-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mil DIPS 

description 

These octal latches are designed specifically for 
low-voltage (3.3-V) Vec operation, but with the 
capability to provide a TTL interface to a 5-V 
system environment. 

MAY 1992-REVISED NOVEMBER 1992 

SN54LVT573 ••• J PACKAGE 
SN74LVT573 ••• OW OR PW PACKAGE 

(TOP VIEW) 

OE 1 U 20 VCC 

10 
20 
30 
40 
50 
60 
70 
80 

GNO 

2 

3 

4 

5 

6 
7 

8 

9 

10 

19 10 
18 20 
17 30 
16 40 
15 50 
14 60 
13 70 
12 80 
11 LE 

SN54LVT573 ••• FK PACKAGE 
(TOP VIEW) 

Iw U 
~5!o~2 

30 ] 4 3 2 1 20 1918 20 

40] 5 17 30 
50 ] 6 16 40 
60] 7 15 50 
70 ] 8 14 60 

9 10 11 12 13 

The eight latches of the 'LVT573 are transparent O-type latches. While the latch-enable (LE) input is high, the 
a outputs follow the data (0) inputs. When the latch enable is taken low, the a outputs are latched at the logic 
levels that were set up at the 0 inputs. 

A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (DE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT573 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT573 is characterized for operation from -40°C to 85°C. 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

'O'E LE D Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

logic symbolt logic diagram (positive logic) 

'O'E 

LE 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

1'..1 EN 

~1 
1D 

19 
'il 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

1D _2 ___ -+----i 

'---~vr--~ 

To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT573 .................................... 96 rnA 

SN74LVT573 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT573 ......................... 48 rnA 

SN74LVT573 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .................................................... . . . . .. -50 rnA 
Output clamp current, 10K (Vo < 0) ........................................... ;........... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 W 
Storage temperature range ................................................ '. . . . . .. -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

TEXAS .. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

IOlt low-level output current 

At/AV Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle ~ 50%, f l!: 1 kHz 

PRODUCT PREVIEW Informlllon conctrna producllin th. formative or 
d.,lgn phi.. 01 development Charlcterl,tlc d.1I Ind other 
'plclftcatlon. I,. dealgn goal .. T.XIIlnltrumtnll rt .. rv.,th. right to 
chang. or dllContInu.th ... producta without noUc •• 

SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

SN54LVT573 SN74LVT573 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ,~ 2 V 

/$)5.8 0.8 V 

§I 5.5 5.5 V 

"' .... ' -24 -32 mA 

~ f'+<. 24 32 mA 
0-

fh 48 64 mA 

I Outputs enabled It<.. 10 10 nsN 

-55 125 -40 85 ·C 

TEXAS ." 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT573 SN74LVT573 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-1BmA -1.2 

Vee' MIN to MAX*, 10H = -100 !LA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-BmA 2.4 2.4 
VOH 

Vee = 3V, 10H =-24mA 2 

Vee = 3V, 10H =-32 mA 2 

Vee = 2.7 V, 10l = 100 !LA 0.2 

Vee = 2.7 V, 10l= 24 mA 0.5 

Vee =3V, 10l= 16 mA 0.4 
VOL 

Vce=3V, IOl=32 mA 0.5 

Vee = 3V, IOl=48 mA 0.55 

Vee = 3 V, 10l= 64 mA ::-'f:. 
Vee = 0 or MAX*, VI =5.5V ~ 10 

Vee = 3.6 V, VI = Vee or GND Control pins d:4 ±1 
II 

Vee = 3.6 V, VI = Vee ,,'" 1 
Data pins 

;. 

Vee = 3.6 V, VI =0 ;5 -5 ,.,:: 

10FF Vee = 0, VlorVo=O t04.5V Cl h,..,.., 

Vee = 3 V, VI =O.BV iJ.75 75 
Ihold 

Vee = 3 V, VI=2V 
Data inputs 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.13 0.19 0.13 

Icc 
Vee = 3.6 V, 10=0, Outputs low B.6 12 8.6 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 0.13 

~Iee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI =3 VorO 4 4 

Co Vo=3 VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

±1 

1 
I!ot.. 

-5 

±100 !LA 

!LA 

1 !LA 
-1 !LA 

0.19 

12 
mA 

0.19 

0.2 mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

tw Pulse duration, LE high 

tsu Setup time, data before LE~ I High or low 

th Hold time, data after LE~ I High or low 

PRODUCT PREVIEW Informllion _me producllin !hi formlllvt or 
dnlgn phi.. of development. ChlrlCttrlatlc dIta Ind other 
IpIClftclllonl .... dellgn pia. TIXIIlnllrumtnll ""''1'' the right \0 
ching. or dllContInut th_ producII without notice. 

SN54LVT573 

Vee = 3.3 V ±O.3 V Vee=2.7V 

MIN M~ MIN 

3.3 (\¢~« i* 3.3 

0.7 <l:'q.V;~ 0.6 

1.6 
.. 

1.8 

TEXAS ." 
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Vee = 3.3 V ±O.3 V Vee = 2.7 V UNIT 

MIN MAX MIN 

3.3 3.3 ns 

0.7 0.6 ns 

1.6 1.8 ns 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
D a 

tpHL 

tpLH 
LE a 

tpHL 

tpZH 
OE a 

tPZL 

tpHZ 
OE a 

tpLZ 

t All typical values are at Vee = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW Infonnlllon conce,", producllin IhIlonnltlv. or 
elMlgn phi.. 01 development. Chirlcttrllllc dill Ind olhlr 
tptciftCitlonl ere dellgn QOIIL T'XIIlnatrumenll rtMrV" til. right to 
ching' or dltcontlnu. til ... productI without notlc •. 

SN54LVT573 

Vee = 3.3 V :to.3 V Vee = 2.7V 

MIN MAX MAX 

1 4.4 is} 4.9 

1 4.~1~ 5.4 

1.6 9~~J 6.5 

2.5 1'~~7 7.4 

1 ;?·5.3 6.4 

1.3 ~ 5.7 6.8 

2t:.t 5.9 6.9 

1.5 4.8 5.3 

TEXAS .. 
INSTRUMENTS 
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Vee = 3.3 V :to.3 V Vee = 2.7V 

MIN TYpt MAX MAX 

1 2.5 4.2 4.7 

1 2.7 4.3 5.2 

1.6 3.5 5.6 6.3 

2.5 4.3 6.5 7.2 

1 2.8 5.1 6.2 

1.3 3.3 5.5 6.6 

2 3.7 5.7 6.7 

1.5 3 4.6 5.1 

UNIT 

ns 

ns 

ns 

ns 

LVT573-4 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

5000 
From Output --tlf--e----JV\f\r----J 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

o 6V 

S1 o Open 

rNO 

TEST S1 
tpLWtpHL Open 

tPa.z/tPZL 6V 
tpHz/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 
14-- tw-.j 

11~~:~ _____ --'¥""1_.5_V ___ _ 

1 1 2.7V 

Input 3 X .... 1
._
5

_
V 
__ OV 

2.7V 

VOLTAGE WAVEFORMS 

I~ .~ ~ 
OV PULSE DURATION 

t.u I th 
1 I 

Data ---~-------,.\!! 4 ~ \I 
Input l\1.5V ~ 

2.7 V 

OV 
Output 

Control 
(low-level 
enabling) 

2.7 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

1.5V 

'----I.~ - - - - OV 

tPZL --.1 14- 1 
1 1 tpLZ~ ~ 

\1.5V 
OV 

Input -----' 1.5 V 

- 2.7V Output 
Waveform 1 

S1 at6 V 
(see Note C) 

IV ___ L:~ 3V 

: "\ 1.5V : t ~L~O-=V VOL 

1 tpHZ -.I !.-I I 

I~ ~ tpHL tPZH -+l 14- I tpLH I~ ~ 
I I 

I 

Output 11;5 V ~
--VOH 

1.5V 
VOL 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

I --- VOH 

___ ...Il~~_~H-0.3V OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo = 50 0, tr s; 2.5 ns, tf s; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• LatCh-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW) and Thin Shrink 
Small-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mil DIPS 

description 

These octal flip-flops are designed specifically for 
low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V 
system environment. 

MAY 1992-REVISED NOVEMBER 1992 

SN54LVT574 ... J PACKAGE 
SN74LVT574 ... OW OR PW PACKAGE 

(TOP VIEW) 

30 
40 

80 
GNO 

Vcc 
10 
20 
30 
40 
50 
60 
70 
80 
LE 

SN54LVT574 ... FK PACKAGE 
(TOP VIEW) 

IW U ~~o~~ 

3 2 1 20 19 
30 4 18 20 
40 5 17 30 
50 6 16 40 
60 7 15 50 
70 8 14 

9 10 11 12 13 
60 

The eight flip-flops of the 'lVT574 are edge-triggered D-type flip-flops. On the positive transition of the clock 
(ClK) input, the Q outputs are set to the logic levels that were set up at the data (D) inputs. 

A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (DE) input does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54lVT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74lVT574 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTEDIhIa document contllnl PRODUCTION 

~~~J~:::U': ~~rn: = ~~~I~::'~~~I~:r:!=r:o:~~r:,~ 
Production procllling doll not nee .... rlly Includi t .. Ung 01 III 
parlmel.lI. 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

OE' 

l 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK D Q 

_ t H H 

t L L 

L X 00 

X X Z 

logic symbolt logic diagram (positive logic) 

OE' 

ClK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

1 

11 

2 

3 

4 

5 

5 

7 

8 

9 

NEN 

I:] C1 

1D \l 
19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

OE' ----{~ 

ClK 

2 
1D -----+----1 

'------.v,....----....J 

To 7 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, Vee ................................... :.................... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT574 .................................... 96 rnA 

SN7 4LVT57 4 ................................... , 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT574 ......................... 48 rnA 

SN7 4LVT57 4 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

9-48 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IOlt ' low-level output current 

A.t/A.v Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle s 50%, f ~ 1 kHz 

PRODUCT PREVIEW Information cone.mI producllin the formatlv. or 
c1talgn phlH of development. ChirlCterlltlC dill Ind other 
apeClftCitlonl II. dealgn gOiIt. T.lCH Inltrum.nll reHI'V" the right to 
ching' or dllcontlnu. thtH producll without notlc •. 

I Outputs enabled 
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SN54LVT574 

MIN MAX 

2.7 3.6 

2 /~. 
,~1f.8 

iF 5.5 
",;...," -24 

.. ~ 24 

/;? 48 

141- 10 

-55 125 

SN74LVT574 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-32 

32 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

nsN 

°c 

LVT574-4 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT574 SN74LVT574 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 !.tA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee=3V, 10H =-24mA 2 

Vee=3V, 10H =-32 rnA 2 

Vee = 2.7 V, 10L = 100 !.tA 0.2 

Vee = 2.7 V, IOL=24 rnA 0.5 

Vee=3V, 10L= 16mA 0.4 
VOL 

Vee=3V, 10L= 32 rnA 0.5 

Vee=3V, 10L= 48 rnA 0.55 

Vee=3V, 10L= 64 rnA .:':: 
Vee = 0 or MAX*, VI = 5.5 V .. ff 10 

Vee = 3.6 V, VI = Vee or GND Control pins ~v ±1 
II 

Vee=3.6V, VI=Vee ." 1 A.. 

Vee=3.6V, VI=O 
Data pins 

;) -5 A 

10FF Vee = 0, VlorVo=O t04.5V 6" ..,\ 

Vee=3V, VI =0.8V e?75 75 
Ihold 

Vee=3V, VI=2V 
Data inputs 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10ZL Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.13 0.19 0.13 

Icc 
Vee = 3.6 V, 10=0, Outputs low 8.7 12 8.7 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 0.13 

6lee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI =3VorO 4 4 

Co Vo=3VorO 8 8 

t All typical values are at Vee = 3.3 V, T A = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ ,This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

±1 

1 
I!A 

-5 

±100 !.tA 

!.tA 

1 !.tA 
-1 !.tA 

0.19 

12 
rnA 

0.19 

0.2 rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration, ClK high or low 

tau 
Setup time, 

High Or low 
data before ClKt 

th Hold time, data after ClKt High or low 

PRODUCT PREVIEW Informlllon COIICIrna producta In the Iormlllvi or 
dtllgn phi.. 01 dtvtlopmtnt. Chlrtcttrllllc data Ind other 
aptciftcllloni trI cIHIgn gotll. T'XIIlnllrumtnll rtlll'Yli thl right to 
change or dltcontlnut thttt productt without notice. 

SN54LVT574 

vee = 3.3 V ±0.3 V Vee=2.7V 

MIN MAX MIN MAX 

0 150 4. 0 150 

3.3 "'~ :~3.3 
2 O«:~~I;-' 2.4 

"c 
0.3 0 

TEXAS .. 
INSfRUMENTS 
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SN74LVT574 

Vee = 3.3V ± 0.3 V Vee=2.7V UNIT 

MIN MAX MIN MAX 

0 150 0 150 MHz 

3.3 3.3 ns 

2 2.4 ns 

0.3 0 ns 

LVT574--4 



SN54LVT574,SN74LVT574 
3.3-V AST OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
CLK a 

tpHL 

tPZH 
OE a 

tPZL 

tpHZ 
OE a 

tPt:l 

t All typical values are at Vee = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW Informatfon concell1l producllin the formatfvl or := phi" 01 dlYllopment. ChirlCtlrlatfc dati and other 
calIona .... dlalgn goala. TIXllInIlrumIllla rllII'Yl' thl right to 

ngt or dlacontlnut \hilt producta without notice. 

SN54LVT574 

Vee = 3.3 V:I: 0.3 V Vee =2.7V 

MIN MAX MIN MAX 

150 tl<> 
1.7 5.6 §f 6.4 

2.4 6.1 ~ .. 6.8 

1 ,.. 6.1 

1.3 A:3 6.4 

1.9 ,ss.7 6.1 

1.7 q, 4.7 4.7 

TEXAS ." 
INSfRUMENTS 

POST OFFICE BOX 655303 I DALlAS. TEXAS 75265 

SN74LVT574 

Vee = 3.3 V:I: 0.3 V Vee = 2.7 V 

MIN TVpt MAX MIN MAX 

150 150 

1.7 3.6 5.4 6.2 

2.4 4.3 5.9 6.6 

1 2.9 4.8 5.9 

1.3 3.4 5.1 6.2 

1.9 4 5.5 5.9 

1.7 3.2 4.5 4.5 

UNIT 

MHz 

ns 

ns 

ns 

LVT574-4 
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SN54LVT574,SN74LVT574 
3.3·V ABT OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

5000 
From Output --4IIII---.---'V\f\r-----' 

Under Test 

CL= 50 pF 

(see Note A) T 5000 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

2.7V 

TI~~nu~ _____ ....J~'_1_.5_V ___ _ 
OV 

Data 
Input 

I ~ .I~ 
tau 1 th 

I 
--~~/r----~ 

1.5V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input --' 1.5V \1.'5 V 
tpLH 14 ~J 

I I 
I I 

I~ ~ tpHL 

2.7V 

OV 

2.7V 

OV 

I 

Output 11.5 V ~
--.VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tPLZI'tPZL 6V 
tpHz/tpZH GND 

14--tw~ --=W 1 ,---- 2.7 V 

Input ~ X,-1_.5_V __ OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7V 

1.5V 

'----..I~---- OV 

tPZL --.1 14- 1 
I 1 tpLZ~ 14-1 V ___ L:~ 3V 

: ,1.5V :.{ ~L~O-=V VOL 

1 tpHZ -.l !.-
tPZH -+l /4- I 

I --- VOH 

___ ...It ~ "- _ -:s::..H -0.3 V 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, 20 = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .. 
INSTRUMENTS LVT574--4 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992--REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW) and Thin Shrink 
Small-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

These bus transceivers and registers are 
designed specifically for low-voltage (3;3-V) Vcc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

The 'LVT646 consists of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus orfrom the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'LVT646. 

SN54lVT646 ••• JT PACKAGE 
SN74lVT646 ••• OW OR PW PACKAGE 

(TOP VIEW) 

CLKAB 
SAB 
DIR 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

GND 

[1 U 24] 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

[ 12 13 ~ 

Vcc 
CLKBA 
SBA 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54lVT646 ••• FK PACKAGE 
(TOP VIEW) 

al < 
a:cc;2u<.,)~< -<-I <.,)-Ial C!cnuz>ucn 

A1 

A6 1112 131415 16 17 1819 

NC - No internal connection 

OE 
B1 
B2 
NC 
B3 
B4 
B5 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

UNLESS OTHERWISE NOTED thli document contalne PRODUCTION 

:r:':~::.ati:: :.rrtte":r: ~ ~~:~~C:::rt. "':!=nf~~'='n::. 
Production procllling doN not necaaaarlly Include lilting 01 all 
paramlllra. 

TEXAS ." 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

description (continued) 

The SN54LVT646 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT646 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS CAT A I/O 

m: CIR CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 
OPERATION OR FUNCTION 

X X t x x X Input Unspecifiedt Store A, B unspecifiedt 

X X X t X X Unspecifiedt Input Store B, A unspecifiedt 

H X t t X X Input Input Store A and B data 

H X L L X X Input disabled Input disabled Isolation, hold storage 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

L H X X L X Input Output Real-time A data to B bus 

L H L X H X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the OE and DIR. inputs. Data input functions are always enabled; 
Le., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

1ExAs .. 
INSTRUMENTS LVT646-5 
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21 
m: 
L 

21 

m: 
X 
X 

H 

~ 
3 1 23 2 

DIR CLKAB CLKBA SAB 
L X X X 

SN54LVT646,SN74LVT646 
3.3-V AST OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

~ 
22 21 3 1 23 2 22 

SBA m: DIR CLKAB CLKBA SAB SBA 
L L H X X L X 

REAL·TIME TRANSFER REAL·TIME TRANSFER 
BUS BTO BUSA BUSATOBUSB 

~ ~ 
3 23 2 22 21 3 23 2 

DIR CLKAB CLKBA SAB SBA m: DIR CLKAB CLKBA SAB 
X t X X X L L X L X 
X X t X X L H L X H 
X t t X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, ORAAND B TO A AND/OR B 

Figure 1. Bus-Management Functions 

TEXAS ." 
INsrRUMENlS 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt 

OE 
OIR 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 
" 3 
" L 

23 
22 
1 
2 

4 

5 L 
~ 

6 

7 
~ 

8 ... 
9 

10 

11 

G3 
3 EN1 [BA] 
3 EN2 [AB] 

C4 
G5 

C6 
G7 , r 

2:1 5 

1

40 

U V1 5 
60 7 2:1 

2V t---
1 ., 

.. 

..... 
.. ... 

..... 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and PW packages. 

TEXAS ." 
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16 

15 

14 

13 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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SN54LVT646,SN74LVT646 
3.3-V ABi OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic diagram (positive logic) 

OE 21 

OIR 3 

CLKBA 23 

SBA 22 

CLKAB 

SAB 2 

1 of 8 
Channels 10 1---4-----, 

C1 <I-----.oiIII--_+_~ 

1 

A1 ----:4-~~i__i_l_ ... 
-"-+--1--+--+..-....=2..:...0 B1 

----110 

e--+--+---I> C1 

------------+-.+-~I--+------------

~--------------------~v~--------------------~ 

To 7 Other Channels 

Pin numbers shown are for DW, JT, and PW packages. 

TEXAS ." 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Curremt into any output in the low state, 10: SN54LVT646 .................................... 96 rnA 

SN74LVT646 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT646 ......................... 48 rnA 

SN74LVT646 . . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ..........................................•............ -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): OW package ............................. 0.85 W 

PW package .............................. 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

IOL:j: LOW-level output current 

t:.t/Av Input transition rise or fall rate 

TA Operating free-air temperature 

:j: Current duty cycle :s 50%, f:i!: 1 kHz 

PRODUCT PREVIEW information COlleeN producta In the lormltlve or 
_Ign phlH 01 cItvtlopmtnt. ChlrlCtlll1lt1C dall Ind other 
IjIICIflCltlonl art dulgn pia. rlXIINtrumenllllHMI til. right to 
chlngl or dllContinue tII_ prodUCll without notice. 

9-58 

I Outputs enabled 

TEXAS .. 
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SN54LVT646 SN74LVT646 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 i0 2 V 

.,S,1f.8 0.8 V 

,.,t:e.:.r 5.5 5.5 V 

~A." -24 -32 rnA 

~-
,("<, 24 32 rnA 

1"9 48 64 rnA 

<t 10 10 nsN 

-55 125 -40 85 °e 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT646 SN74LVT646 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 I-IA Vee-O.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee = 3 V, 10H =-24mA 2 

Vee =3V, 10H =-32mA 2 

Vee = 2.7 V, 10l = 100 I-IA 0.2 

Vee = 2.7 V, IOl=24 rnA 0.5 

Vee =3V, 10l= 16mA 0.4 
VOL 

Vee=3V, 10l= 32 rnA 0.5 

Vee=3V, IOl=48 rnA 0.55 

Vee=3V, 10l= 64 rnA :Jp, 
Vee = 3.6 V, VI = Vee or GND .§f ±1 

Vee = 0 or MAX*, VI =5.5V 
Control pins 

ill 10 

II Vee = 3.6 V, VI =5.5V ,;....' 20 

Vee = 3.6 V, VI = Vee Aor B ports§ ~~ 1 

Vee = 3.6 V, . VI=O lit -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V t:t~ 

Vee=3V, VI =0.8V 75 75 
Ihold 

Vee=3V, VI =2V 
Aor B ports 

-75 -75 

IOZH Vee=3.6V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo =0.5V -1 

Outputs high 0.13 0.19 

Icc 
Vce = 3.6 V, 10 =0, Outputs low 8.8 12 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 

Alec' 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3 VorO 4.5 

Cio Vo = 3 VorO 11 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW information conctmI procluc:ta In the formative or 
_Ign p/IIM 01 dtvtlopment. ChlrlCttl1l11c dati and other 
apaclllcatlOl1lart dtllgn goala. T_lnllrumenta ra_a the right to 
chang. or dltcontlnue th.e procIucta without notIct. TEXAS ." 
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0.13 

8.8 

0.13 

4.5 

11 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

I-IA 

I-IA 

I-IA 

I-IA 
I-IA 

rnA 

rnA 

pF 

pF 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 

SN54LVT646 SN74LVT646 

vee = 3.3 V ± 0.3 V Vee=2.7V Vee = 3.3 V ± 0.3 V Vee =2.7V UNIT 

MIN MAX tj}lIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 ~ .. 0 150 0 150 0 150 MHz 

tw Pulse duration, ClK high or low 3.3 .~ 3.3 3.3 3.3 ns 

Setup time, A or B before I High 1.3 6' 1.3 1.3 1.3 
tau ClKABtorCLKBAt I low S' 

ns 
2 2.4 2 2.4 

It! 
Hold time, A or B after 

0.4 ~ 0.4 0.4 0.4 ns 
ClKABtorClKBAt ~ 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) . 

SN54lVT646 SN74LVT646 

PARAMETER 
FROM TO 

Vee = 3.3 V ±0.3 V Vee=2.7V Vee = 3.3 V ± 0.3 V Vee = 2.7V (INPUT) (OUTPUT) 
MIN MAX MAX MIN TYpt MAX MAX 

fmax 150 150 

tpLH ClKBAor 1.8 5.9 6.9 1.8 3.8 5.7 6.7 

ClKAB 
AorB 

tpHL 2.1 5.9 6.6 2.1 . 3.8 5.7 6.4 

tpLH 1.3 4.9 .i;: 5.6 1.3 2.8 4.7 5.4 
AorB BorA 

4.8,,!< if tpHL 1 5.5 1 2.7 4.6 5.3 

tpLH 
SBAorSAB; 

1.4 ~i'! 7.4 1.4 3.7 6.2 7.2 
AorB 

~4 tpHL 1.4 7 1.4 3.8 6.2 6.8 

tPZH 
OE 

1 ~'V 6 7.4 1 3 5.8 7.2 
AorB 

0'" tPZL 1 ~~ 6.2 7.5 1 3.2 6 7.3 

tpHz 
OE 

2.3 <l," 6.7 7.1 2.3 4.3 6.5 6.9 
AorB 

tpLZ 2.2 6 6.1 2.2 3.8 5.8 5.9 

tPZH 1 6.7 7.7 1 3.4 6.5 7.5 
DIR AorB 

tpzL 1.2 6.5 7.3 1.2 3.4 6.3 7.1 

tpHZ 1.7 7.4 8.3 1.7 4.1 7.2 8.1 
DIR AorB 

tpLZ 1.5 6 6.5 1.5 3.5 5.8 6.3 

t All typical values are at Vee = 3.3 V, TA = 25°C. * These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO S1 o Open 

rND 
From Output _ __e--__ -JV\.I\r----J 

Under Test 

CL= 50 pF 

(see Note A) I sooo 

LOAD CIRCUIT FOR OUTPUTS 

1 tau th 

Data --.....,.~i ~1-.s-V---.... ~1 
Input 7\ 1.S V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7V 

OV 

2.7V 

OV 

Input L~.sv \ 1.S~--- 2.7V 

--.II I . OV 

tpLH 14 ~ 1 I 
I 1 14 ~ tpHL 

1 1 
I r----.....,;~:-1 -- VOH 

Output !1.SV 1.SV 

------'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLHltpHL Open 
tpL,Z/tpZL 6V 

tpHz/tpzH GND 

i4-- tw-.j 

3
11 __ -2.7V 

Input 1.,5V I X .... 1_.S_V __ 

- OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

1.SV 

'----..I~---- OV 

tpZL --.I 14- I 
I I tpLZ~ 14-

\ 

___ L~I_ 3V 

1.SV I I 
'--__ ..... '-~L~O-=V VOL 

tpHZ-.l !.-
14- I tpZH -.! 
I --- VOH 

___ ..Il~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, 20 = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW) and Thin Shrink 
Small-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

These bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

The 'LVT652 consists of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 

SN54LVT652 ... JT PACKAGE 
SN74LVT652 ... OW OR PW PACKAGE 

(TOP VIEW) 

A1 
A2 
A3 
NC 
A4 
A5 
A6 

CLKAB 
SAB 

OEAB 
A1 
A2 
A3 
A4 
A5 

A6 

A7 
A8 

GND 

[ 1 U 24] 

2 23 

3 22 

4 21 

5 20 
[ 6 19 

7 18 

8 17 

9 16 

10 15 
11 14 

12 13 

Vee 
CLKBA 
SBA 
UEBA 
B1 

B2 
B3 
B4 
B5 
B6 
B7 

B8 

SN54LVT652 ... FK PACKAGE 
(TOP VIEW) 

en en « 
U)~~o ()~« 
o(/)c3z~c3~ 

5 4 3 2 1 28 27 26
25 

UEBA 

6 
7 

8 

9 

10 
11 

121314 15 16 1718 

24 B1 
23 B2 
22 NC 
21 B3 
20 B4 
19 B5 

NC - No internal connection 

Output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. Select-control (SAB 
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for 
select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between 
stored and real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT652. 

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains 
at its last state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT652 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT652 is characterized for operation from :-40°C to 85°C. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

~ 
3 21 1 23 2 22 3 21 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB UE'SA 
L L X X X L H H 

~ 
1 23 2 

CLKAB CLKBA SAB 
X X L 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSBTOBUSA BUSATO BUS B 

~ ~ 
3 21 23 2 22 3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB UE'SA CLKAB CLKBA SAB 

X H t X X X H L L L H 
L X X t X X 
L H t t X X 

STORAGE FROM TRANSFER STORED DATA 

A. B. OR AAND B TOAAND/ORB 

Figure 1. Bus-Management Functions 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

FUNCTION TABLE 

INPUTS DATAI/Ot 

OEAB OESA CLKAB CLKBA SAB SBA A1 THRUA8 
OPERATION OR FUNCTION 

B1 THRU B8 

L H L L X X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t L X X Input Unspecified* Store A, hold B 

H H t t X* X Input Output Store A in both registers 

L X L t X X Unspecified* Input Hold A, store B 

L L t t X X* Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 

logic symbol§ 

OESA 

OEAB 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

21 

3 

23 

22 

1 

2 

4 .. ... 

5 

6 

7 

8 

9 

10 

11 

I'.. 

.... 

-L 
... .... ... 

... 
... ... 

EN1 [BA] 

EN2 [AB] 

C4 

G5 

C6 

G7 ., r 
::1:1 5 40 ~~ '\11 5 1 

60 7 ::1:1 
2'\1 -

1 ., 
.... 
.... 

.... 

A ........ 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and PW packages. 
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.... 20 

.... ... 

19 

18 

17 

16 

15 

14 

13 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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SN54LVT652,SN74LVT652 
3.3-V AST OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic diagram (positive logic) 

OEAB 

CLKBA-=-----t-------------1 

SBA~----r+~ 

CLKAB 

SAB~------~r+~ 

1 of8 
Channels 101--'---. 

C1 <J----<IIf--f-~ 

, 
I 
I 
I 
I 
I 
I 
I A1 _4"---++--r-f-+'" 

...-J--I---+-...... -=2-=-O B1 
._----i10 

e-+-+---It> C1 

-----------+~-~.~------------

~------------------~v~------------------~ 

To 7 Other Channels 

Pin numbers shown are for DW, JT, and PW packages. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT652 .................................... 96 rnA 

SN74LVT652 .................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT652......................... 48 rnA 

SN74LVT652 .......... '," ............ 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL+ LOW-level output current 

At/AV Input transition rise or fall rate 

TA Operating free-air temperature 

+ Current duty cycle :s; 50%, f O!: 1 kHz 

I Outputs enabled 

TEXAS • 
INSfRUMENTS 
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SN54LVT652 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

24 

48 

10 

-55 125 

SN74LVT652 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-32 

32 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

rnA 

nsN 

°e 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT652 SN74LVT652 
PARAMETER TEST CONDITIONS 

TVpt TVPt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100!lA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee = 3V, 10H =-24mA 2 

Vee = 3V, 10H =-32 rnA 2 

Vee = 2.7 V, 10l = 100 ItA 0.2 

Vee = 2.7 V, 10l= 24 rnA 0.5 

Vee = 3V, 10l= 16mA 0.4 
VOL 

Vee = 3V, IOl=32 rnA 0.5 

Vee = 3V, IOl=48 rnA 0.55 

Vee =3V, 10l= 64 rnA 

Vee = 3.6 V, VI = Vee or GND :1:1 

Vee = 0 or MAX*, VI =5.5V 
Control pins 

10 

II Vee = 3.6 V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee Aor B ports§ 1 

Vee = 3.6 V, VI =0 -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee =3V, VI =0.8V 75 75 
Ihold 

Vee = 3V, VI=2V 
Aor B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo =0.5V -1 

Outputs high 0.13 0.19 

Icc 
Vee = 3.6 V, 10=0, Outputs low 8.8 12 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 

Alec' 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3 VorO 

Clo Vo=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This Is the Increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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0.13 

8.8 

0.13 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

:1:1 

10 

20 !lA 
1 

-5 

:1:100 !lA 

!lA 

1 ItA 
-1 !lA 

0.19 

12 
rnA 

0.19 

0.2 rnA 

pF 

pF 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

SN54LVT652 SN74LVT652 

PARAMETER 
FROM TO 

Vee = 3.3 V %0.3 V Vee =2.7V Vee = 3.3 V % 0.3 V Vee = 2.7V 
(INPUT) (OUTPUT) 

MIN MAX MAX MIN TYpt MAX MAX 

fmax 

tpLH CLKBAor 3.9 

CLKAB 
AorB 

tpHL 4 

tpLH 3.1 
AorB BorA 

tpHL 3.2 

tpLH 
SBAorSAB* 

4 
AorB 

tpHL 4.6 

tpZH 
OESA 

3.2 
A 

tPZL 3.5 

tpHZ 
OESA 

4.3 
A 

tpLZ 3.7 

tPZH 
OEAB B 

tpZL 

tpHZ 
OEAB B 

tpLZ 
t All typical values are at Vee = 3.3 V, TA = 25°C. 
* These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO S1 o Open 

rHO 
From Output --e-~ __ -JVv'\r--_-/ 

Under Test 

CL= SO pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

2.7V 

OV 

i tau th 1 

2.7 V 
Data --~W1.SV ~ 
Input 1\ ~ ov 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input~ 1.SV \1.SV 

tpLH 14 .1 1 I 
I 1 14 ~ tpHL 

2.7V 

OV 

1 1 
I ~----_~"i -- VOH 

Output 1 1•s V 1.S V 
------. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tPLZltpzL 6V 
tpHz/tpZH GND 

14--tw~ 

~1_--2.7V 
Inpol ~ X,-1_.S_V __ OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7V 

1.SV 

'----...I.~---- OV 

tpZL --.I 14- I 
I I tpLZ~ 14-
I V---L:~ 3V 

: ,1.SV :.f ~L~O-=V VOL 

I tpHZ -.I !.-
tPZH -+l l4- I 

I --- VOH 

___ ...Il~~-~H-0.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf:S 2.5 ns. 

9-70 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline (DW) and Thin Shrink 
Small-Outline (PW) Packages, Ceramic 
Chip Carriers, and Standard Ceramic 
300-mll DIPS 

description 

These octal bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

The 'LVT2952 consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CEAB or CEBA) 
input is low. Taking the output-enable (OEAS or 
OEBA) input low accesses the data on either port. 

SN54lVT2952 ••• JT PACKAGE 
SN74lVT2952 ••• ow OR PW PACKAGE 

(TOP VIEW) 

B8 24 Vcc 
B7 23 A8 

22 A7 
B5 21 A6 
B4 20 AS 

19 A4 
18 A3 

B1 8 17 A2 
OEAB 9 16 A1 

CLKAB 10 15 OEBA 
CEAS 11 14 CLKBA 

GND 12 13 CEBA 

SN54lVT2952 ••• FK PACKAGE 
(TOP VIEW) 

CD 1'00 ° 8001' IIlIIlIIlZ>« 

4 3 2 1 282726 
B5 5 25 A6 
B4 6 24 AS 
B3 7 23 A4 
NC 8 22 NC 
B2 9 21 A3 
B1 10 20 A2 

OEAB 11 19 A1 
12 1314 1516 1718 

OJ ~ 0 01< < @ g ZZIIlIIlIIl 
(!) W:::C:W 

U Ud 

NC-No internal connection 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT2952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT2952 is characterized for operation from -40°C to 85°C. 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbol§ 

FUNCTION TABLEt 

INPUTS OUTPUT 

CEJ(B CLKAB 0EJrn A B 

H X L X Bo* 

X L L X Bo* 

L t L L L 

L t L H H 

X X H X Z 
t A-to-B data flow Is shown; B-to-A data flow is 

similar but uses CESA, CLKBA, and 'OEBA. 
* Level of B before the indicated steady-state input 

conditions were established. 

OEBJ; 

~ 

15 
" EN3 

13 
r..... G1 

14 
CLKBA 1 C5 

0EJrn 
CEJ(B 

9 f'oo.. EN4 
11 

r..... G2 
10 

CLKAB 2C6 

A1 
16 

., r-- ·'i73 1 50 
~ U 60 1 4'i7 

17 
A2 ... .. .. 

' .. 
18 

A3 ..... 
19 

A4 ' .. 
20 

A5 ..... ... .. ., .. , .. 
21 

A6 ..... 
22 

A7 .. 
23 

A8 ... .. .. , ... 

§ This symbol Is In accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and PW packages. 
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8 

7 

6 

5 

4 

3 

2 

1 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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logic diagram (positive logic) 

11 
'CEAS-------U 

10 

SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

CLKAB----------~ 

9 
0EAS-0 

14 
CLKBA ----------~ 

C1 
16 8 

A1 --e-< 1D~~---~~+--.--

~------~v~------~ 

To 7 Other Channels 

Pin numbers shown are for DW, JT, and PW packages. 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT2952 ................................... 96 rnA 

SN74LVT2952 .. .. .. .. . . . . . . . . . . . . . . . . . .. . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT2952........................ 48 rnA 

SN74LVT2952 . . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DW package ............................. 0.85 W 

PW package .............................. 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. . 

""D recommended operating conditions 
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Vee 

VIH 

VIL 

VI 

IOH 

IOL 

IOL* 
!J.tJt:"v 

Supply voltage 

High-level input voltage 

Low·lovol input voltage 

Input voltage 

High-level output current 

LOW-level output current 

LOW-level output current 

Input transition rise or fall rate 

:e * Current duty cycle s 50%, f ~ 1 kHz 
TA Operating free-air temperature 

9-74 

I Outputs enabled 
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SN54LVT2952 SN74LVT2952 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 °e 

LVT2952-3 



SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT2952 SN74LVT2952 
PARAMETER TEST CONDITIONS 

TVPt TVPt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 ItA Vee-0.2 Vee-0.2 

Vee =2.7V, 10H =-8mA 2.4 2.4 
VOH 

Vee =3V, IOH =-24mA 2 

Vee =3V, IOH =-32 rnA 2 

Vee = 2.7 V, 10l = 100 ItA 0.2 

Vee=2.7V, IOl=24 rnA 0.5 

Vee = 3V, 10l= 16mA 0.4 
VOL 

Vee=3V, IOl= 32 rnA 0.5 

Vee = 3V, IOl=48 rnA 0.55. 

Vee = 3 V, IOl=64 rnA 

Vee =3.6V, VI = Vee or GND =1 

Vee = 0 or MAX*, VI =5.5V 
Control pins 

10 

II Vee=3.6V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee Aor B ports§ 1 

Vee = 3.6 V, VI =0 -5 

10FF Vee = 0, VlorVo=O to4.5V 

Vee=3V, VI = 0.8 V 75 75 
Ihold 

Vee = 3V, VI=2V 
Aor B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.13 0.19 

lee 
Vee = 3.6 V, 10 =0, Outputs low 8.8 12 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 

~Iee' 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3 VorO 

Clo Vo = 3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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0.13 

8.8 

0.13 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

=1 

10 

20 

1 

-5 

%100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

ItA 

ItA 

ItA 

ItA 
ItA 

rnA 

rnA 

pF 

pF 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH CLKBAor 
CLKAB 

AorB 
tpHL 

tPZH ~or 
OEAS Aor B 

tpZL 

tpHZ ~or 
OEAS AorB 

tpLZ 

t All typical values are at Vee = 3.3 V, T A = 25°C. 

9-76 

SN54LVT2952 

Vee = 3.3 V ± 0.3 V Vee=2.7V 

MIN MAX MAX 
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SN74LVT2952 

Vee = 3.3 V ± 0.3 V Vee = 2.7V UNIT 

MIN TYpt MAX MAX 

MHz 

3.5 
ns 

3.6 

3.2 
ns 

3.5 

4.3 
ns 

3.7 

LVT2952-3 



SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output ---e----4t-~'VV\r---,J 

Under Test 

CL=SO pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

1 

Data ---W
1

.
SV Input 1\ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

o 6V 

o Open 

rND 

2.7 V 

OV 

2.7V 

Input --.i 1.S V 
\1.S~--- 2.7V 

I, OV 
1 I 

I" ~ tpHL 
tpLH ~ ~ 

I 1 

1 

Output 11•s V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tPL.ZItPZL 6V 
tpHz/tpZH GND 

IIIIII--tw~ 

~1~--2.7V 
Jnp~ ~ X.1 __ .S_V __ 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

OV 

2.7V 

I ~ ____ OV 

tpzL -.I 14- I 
I I tpLZ~ 14-I V ___ L:~ 3V 

: \ 1.SV : -f ~~O-=V VOL 

I tpHZ -.l !.-
tPZH -+I 14- I 

I --- VOH 

___ -'l~~_~H-0.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 0, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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LVT Wldebus ™ 

• 

• 
• 
• 
• 

Features 

EPICUB™ BiCMOS process with special 
low-voltage enhancements 

Mixed-mode circuitry 

Expanded Vee range from 2.7 V to 3.6 V 

Bus-hold circuitry 

Power-on-demand active feedback circuitry 

• Widebus™ and UBT™ architectures 

• JEDEC SSOP (Widebus TM) and EIAJ TSSOP 
(Shrink Widebus™) packaging 

• TI has established an alternate source 

Benefits 

• 3.3-V logic family with equivalent speed and 
drive performance of 5-V ABT logic 

• 

family - not just a recharacterized, scaled 
CMOS 

Complete input and output compatibility with 
5-V signals combined with a pure3.3-V 
internal supply signal - provides bidirectional 
3-V to 5-V translation 

• AC performance optimized for both regulated 
supply and unregulated battery operation 

• 

• 

• 
• 

Reduces component count by eliminating 
need for external pullup or pulldown resistors 
on I/O pins configured as inputs left unused or 
floating 

Reduces disabled static power consumption 
(Ieez) to as little as 0.1 mA for 
power-conscious portable and 
battery-powered equipment 

16- and 18-bit densities for flexible integration 

Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for easy 
conversion 

• Standardization that comes from a common 
product approach 

EPlellB, Widebus, Shrink Widebus, and UBT are trademarks of Texas Instruments Incorporated. 



• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
W/debus ™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged In Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

SN54LVT16244,SN74LVT16244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

SN54LVT16244 ••• WD PACKAGE 
SN74LVT16244 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1UE 
1Y1 
1Y2 

GND 
1Y3 
1Y4 

Vce 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 

Vce 
4Y1 
4Y2 

1 U 48 

2 47 
3 46 
4 45 
5 44 
6 43 
7 42 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 260 

GND 
4Y3 
4Y4 
4UE [ 24 250 

20E 
1A1 
1A2 
GND 
1A3 
1A4 

Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 

Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

The 'LVT16244 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TIL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical OE (active-low 
output-enable) inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16244 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16244 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information conCII'I1I proclucta In till formatlvi or 
dlal;n pha.. of dlve!opmlnt Characterlatic data and other 
lpaclflcatlonl.,1 daal;n gOlI .. TIX&llnltrumlnta ra .. rv .. thl right to 
changa or dllContInua tllill producta without notici. TEXAS .. 

INSfRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54LVT16244,SN74LVT16244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt logic diagram (positive logic) 

1m: 

2m: 

3m: 

4m: 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 
" 48 
" 

25 
" 24 
" 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

EN1 

EN2 

EN3 

EN4 ., 
1 

1 

1 

1 

r 2 
1'\7 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2'\7 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 
3'\7 3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 
4'\7 4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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INsrRUMENTS 

1m: 

1A1 

1A2 

1A3 

1A4 

2m: 

2A1 

2A2 

2A3 

2A4 

3m: 

3A1 

3A2 

3A3 

3A4 

4m: 

4A1 

4A2 

4A3 

4A4 
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47 

46 

44 

43 

41 

40 

38 

37 

30 

29 

27 

26 

2 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

",,>--+_.:.:13~ 3Y1 

~-+-_..:....14:..... 3Y2 

16 
>----+--- 3Y3 

17 
>------ 3Y4 

",,>--+_.:.:19~ 4Y1 

",,>--+--.-.;;2=-=0~ 4Y2 

22 
~---I--- 4Y3 

23 
"">---~ 4Y4 

LVT16244-3 



FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L H 

H X Z 

SN54LVT16244,SN74LVT16244 
3.3-V ABT 16-81T BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16244 .................................. 96 rnA 

SN74LVT16244 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16244....................... 48 rnA 

SN74LVT16244 . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is In the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL* Low-level output current 

Ilt/Ilv Input transition rise or fall rate 

TA Operating free-air temperature 

* Current duty cycle" 50%, f ~ 1 kHz 

I Outputs enabled 

TEXAS • 
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SN54LVT16244 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

24 

48 

10 

-55 125 

SN74LVT16244 

MIN 

2.7 

2 

-40 

UNIT 
MAX 

3.6 V 

V 

0.8 V 

5.5 V 

-32 rnA 

32 rnA 

64 rnA 

10 nsN 

85 °e 
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SN54LVT16244,SN74LVT16244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16244 SN74LVT16244 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 mA -1.2 

Vee = MIN to MAX*, IOH = -100 I!A Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH =-8 mA 2.4 2.4 
VOH 

Vec=3V, 10H =-24mA 2 

Vee=3V, 10H =-32mA 2 

Vee = 2.7 V, 10L = 100 I!A 0.2 

Vee = 2.7 V, IOL=24 mA 0.5 

Vee=3V, IOL= 16 mA 0.4 
VOL 

Vec=3V, IOL=32 mA 0.5 

Vee=3V, IOL=48 mA 0.55 

Vee=3V, IOL=64 mA 

Vee = 0 or MAX*, VI =5.5V 10 

Vee = 3.6 V, VI = Vee or GND Control pins ±1 
II 

Vee = 3.6 V, VI = Vee 1 

Vee = 3.6 V, VI =0 
Data pins 

-5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee = 3V, VI =0.8V 75 75 
Ihold 

Vee=3V, VI=2V 
A inputs 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10ZL Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.1 

Icc 
Vee = 3.6 V, 10 =0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other Inputs at Vee or GND 

CI VI =3VorO 

Co Vo = 3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

±1 

1 
I!A 

-5 

±100 I!A 

I!A 

1 I!A 
-1 I!A 
0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tPZH OE y 
tpZL 

tpHZ 
OE Y 

tpLZ 

10-6 

SN54LVT16244 

Vee = 3.3 V ± 0.3 V Vee=2.7V 

MIN MAX MAX 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74LVT16244 

Vee = 3.3 V ± 0.3 V Vee=2.7V UNIT 

MIN TYpt MAX MAX 

2.5 
ns 

2.6 

2.8 
ns 

3.3 

3.8 
ns 

2.9 
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SN54LVT16244,SN74LVT16244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open 

rND 

5000 
From Output - ...... -~t-~'\N\r--_.J 

Under Teat 

CL= 50 pF 

(aee Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input ---.t 1.5 V 
\1.5~--- 2.7V 

I. OV 
1 I 

14 ~ tpHL 
tpLH 14 ~ 

I 1 

~
VOH 

1.5V 
VOL 

1 

Output 11•5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST S1 
tPLHltPHL Open 
tpL,Z/tpZL 6V 
tpHz/tpZH GND 

tpZH -.! 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

2.7V 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, 20 = 50 0, tf s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
W/debus ™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged in Plastic 300-mll Shrink 
Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

SN54LVT16245,SN74LVT16245 
3.3-V AST 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

SN54LVT16245 ••• WD PACKAGE 
SN74LVT16245 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 
181 
182 

GND 
183 
184 
VCC 

185 
186 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vcc 
285 
286 

GND 
287 
288 

2DIR 

[1 U 48 

2 47 
3 46 
4 45 
5 44 
6 43 

7 42 
8 41 
9 40 
10 39 
11 380 
12 37 a 
13 36 a 
14 350 
15 340 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

10E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
20E 

The 'LVT16245 is a 16-bit (dual-octal) noninverting 3-state transceiver designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16245 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16245 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16245, SN74LVT16245 
3.3-V ABT 16-81T BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 
OPERATION 

O£ DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

logic symbolt logic diagram (positive logic) 

10£ 

1DIR 

48 r-.. G3 
1 f'.... 3 EN1 [BA] 

1DIR-
1
-.-t 

20£ 

L 3 EN2 [AB] 
25 

'" G6 
~ ______ -r~ ________ .-4_8_ 10£ 

2DIR 
24 

" L 
6 EN4[BA] 

6 ENS [AB] 

47 
.., 

1A1 ... .... \71 <I 

L C> 
46 

1A2 ...... 
.... po 

44 
1A3 .... 

43 
1A4 .... po 

41 
1A5 ...... 

40 
1A6 .... 

38 
1A7 .... 

37 
1A8 .... po 

36 
2A1 ... 

L 
\74 <I 

C> 
35 

2A2 ...... 
33 

2A3 .... po 

32 
2A4 .... 

30 
2A5 ..... 

.... po 

29 
2A6 .... 

27 
2A7 .... 

26 
2A8 .... po 

r 
2 ....... 

2\7 U 
3 

.... .. 

.... po 

5 

6 ...... 
8 

9 

11 

12 ..... 
13 

5\7 ---.J 
14 

16 ..... 
17 

19 ... .. 
.... po 

20 

22 

23 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1A1 ~47=---""'--I 

2 
1-___ --- 1 B1 

To 7 Other Channels 

1 B8 2DIR _24-8--1 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

~ ______ -r~ ________ .-2_5_2O£ 

2A1 __ 36 _ _+---1 

13 1------- 2B1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. To 7 Other Channels 

TEXAS ." 
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SN54LVT16245,SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16245 .................................. 96 rnA 

SN74LVT16245 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16245....................... 48 rnA 

SN74LVT16245 ....................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power diSSipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL* Low-level output current 

At/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

* Current duty cycle s 50%, f ~ 1 kHz 

TEXAS .. 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN54LVT16245 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

24 

48 

10 

-55 125 

SN74LVT16245 

MIN 

2.7 

2 

-40 

UNIT 
MAX 

3.6 V 

V 

0.8 V 

5.5 V 

-32 rnA 

32 rnA 

64 rnA 

10 nsN 

85 °e 

LVT16245-3 
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SN54LVT16245,SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16245 SN74LVT16245 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 J,4A Vee-O.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee = 3 V, 10H =-24mA 2 

Vee = 3 V, 10H =-32 mA 2 

Vee = 2.7 V, 10l = 100 J,4A 0.2 

Vee = 2.7 V, 10l= 24mA 0.5 

Vee = 3 V, 10l= 16 mA 0.4 
VOL 

Vee = 3 V, IOl=32mA 0.5 

Vee = 3 V, 10l= 48 mA 0.55 

Vee = 3V, 10l= 64 mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX*, VI = 5.5V 
Control pins 

10 

II Vee = 3.6 V, VI = 5.5V 20 

Vee = 3.6 V, VI = Vee Aor B ports§ 1 

Vee = 3.6 V, VI=O -5 

10FF Vee = 0, VlorVo=O t04.5V 

Vee =3V, VI =0.8V 75 75 
Ihold 

Vee = 3 V, VI=2V 
Aor B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo =0.5V -1 

Outputs high 0.1 

Icc 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alec' 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI =3 VorO 

Clo \10= 3 Vor 0 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

±1 

10 

20 J,4A 

1 

-5 

±100 J,4A 

J,4A 

1 J,4A 

-1 J,4A 

0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 

lVT16245-3 



SN54LVT16245,SN74LVT16245 
3.3-V A8T 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO 
From Output --e-~t------'VV\r--_.../ 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

S1 o Open 

rND 

LOAD CIRCUIT FOR OUTPUTS 

Input L 1.SV \ 1.SV --- 2.7V 

---II I . OV 

tpLH '4 .' 1 _i 
I 1 14.. tpHL 

1 1 
I ,.----_~:-t -- VOH 

Output !1.SV 1.SV 
____ --I. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tPLHI'tPHL Open 
tPu/tpzL 6V 
tpHz/tpZH GND 

2.7V 

1.SV 

'-------'~ - - - - 0 V 

tPZL -.I 14- I 
I I tpLZ~ ~ 

\ 

___ Ly::::I_ 3V 

1.SV I I 
'--__ .I.......I!- ~L~ 0.= V VOL 

tpHZ-.I ~ 
tPZH --.! 14- I 

I --- VOH 

___ ..Jl~~_~H-0.3VOV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tl s 2.5 nSf 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
W/debus ™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged In Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16373 ... WD PACKAGE 
SN74LVT16373. " DGG OR DL PACKAGE 

(TOP VIEW) 

fOE 
101 
102 

GNO 
103 
104 

Vcc 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 

Vcc 
205 
206 

GNO 
207 
208 
20E 

1 U 48~ 
2 47 P 
3 46 P 
4 45 P 
5 44 P 
6 43 P 

[ 7 42 n 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

1LE 
101 
102 
GNO 
103 
104 

VCC 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

Vcc 
205 
206 
GNO 
207 
208 
2LE 

The 'LVT16373 is a 16-bit transparent Ootype latch with 3-state outputs designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly suitable 
for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The device can be used as two a-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the 
a outputs follow the data (0) inputs. When LE is taken low, the a outputs are latched at the levels set up at the 
o inputs. . 

A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (DE) input does not affect internal operations of the latch. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

Active bus-hold Circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informllfon concerns producta In the formatlv. or 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BITTRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

description (continued) 

The SN74LVT16373 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16373 is characterized for operation from -40°C to 85°C. 

O£ 

L 

L 

L 

H 

logic symbolt 

10£ 
1 t..... 1EN 
48 

1LE C3 

20£ 
24 f'... 2EN 
25 

2LE C4 

47 
., r 

1D1 3D 1'i7 
46 

1D2 
44 

1D3 
43 

1D4 
41 

1D5 
40 

1D6 
38 

1D7 
37 

1D8 
36 

2D1 4D 2'i7 
35 

2D2 
33 

2D3 
32 

2D4 
30 

2D5 
29 

2D6 
27 

2D7 
26 

2D8 

FUNCTION TABLE 
(each B-blt section) 

INPUTS OUTPUT 

LE D Q 

H H H 

H L L 

L X 00 
X X Z 

logic diagram (positive logic) 

10£ -...:.....------;!'lI 

1LE 

1D1 _4_7 ___ -+-~ 

2 
1Q1 

3 
1Q2 

5 
1Q3 

6 
1Q4 

8 To 7 Other Channels 
1Q5 

9 
1Q6 

11 

12 
1Q7 20£ 

24 

1Q8 
13 

2Q1 2LE 
14 

2Q2 
16 

17 
2Q3 2D1 

36 

2Q4 
19 

2Q5 
20 

2Q6 
22 

2Q7 
23 

2Q8 To 7 Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) ............... .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16373 .................................. 96 rnA 

SN74LVT16373 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16373....................... 48 rnA 

SN74LVT16373 ....................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

IOL* Low-level output current 

t:.t/t:.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

* Current duty cycle :s: 50%, f", 1 kHz 
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MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

24 

48 

10 

-55 125 

SN74LVT16373 

MIN 

2.7 

2 

-40 

UNIT 
MAX 

3.6 V 

V 

0.8 V 

5.5 V 

-32 mA 

32 mA 

64 mA 

10 nsN 

85 °e 
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SN54LVT16373, SN74LVT16373 
3.3-VABT 16-BITTRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16373 SN74LVT16373 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 mA -1.2 

Vee = MIN to MAX*, 10H = -100 IlA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee = 3 V, 10H =-24mA 2 

Vee = 3V, 10H =-32mA 2 

Vee = 2.7 V, 10l = 100 IlA 0.2 

Vee = 2.7 V, IOl=24 mA 0.5 

Vee = 3V, 10l= 16 mA 0.4 
VOL 

Vee = 3 V, 10l= 32 mA 0.5 

Vee=3V, IOl=48 mA 0.55 

Vee = 3V, 10l= 64 mA 

Vee = 0 or MAX*, VI =5.5V 10 

Vee = 3.6 V, VI = Vee or GND Control pins ±1 
II 

Vee = 3.6 V, VI = Vee 1 

Vee = 3.6 V, VI =0 
Data pins 

-5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee=3V, VI =0.8 V 75 75 
Ihold 

Vee = 3V, VI=2V 
Data inputs 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo =0.5V -1 

Outputs high 0.1 

Icc 
Vee = 3.6 V, 10 =0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

AleeS Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vee or GND 

Ci VI =3VorO 

Co Vo=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

±1 

1 
IlA 

-5 

±100 IlA 

IlA 

1 !LA 
-1 !LA 
0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 
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SN54LVT16373,SN74LVT16373 
3.3-V AST 16-81T TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 
TEST S1 

5000 
From Output - ____ ----1.---'\I\,f\r------/ 

Under Test 

CL= 50 pF 

(see Note A) I sooo 

S1 o Open 

rND 

tPLHJ'tPHL Open 
tpL,Z/tpzL 6V 
tpHz/tpzH GND 

LOAD CIRCUIT FOR OUTPUTS 
~--tw~ 

2.7V 

I I 

'npo, 3 X"",_·s_v __ 
2.7V 

OV 

n~~:~ __________ -J~""1_.S_V ________ _ 

I 

I 

I 
~ 
I 

OV 

2.7V 
Data --.....,.'\/1.S V 
Input 1\ ~ 

~OV 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input -t 1.SV \1.SV 

- 2.7V 

OV 
I I 

I~ ~ tpHL 
tpLH I~ ~ 

I I 
I 

Output 11•s V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

2.7V 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, 20 = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16374,SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BiCMOS 
Technology (ABl1 Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus ™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V USing Machine Model (C = 200 pF, 
R = 0) 

• LatCh-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged in Plastic 300-mil Shrink 
Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

SN54LVT16374 ••• WD PACKAGE 
SN74LVT16374 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1m: 1 
101 
102 

GNO 4 

103 5 

104 6 

Vcc 7 

105 8 

106 9 
GNO 10 
107 11 
108 12 
201 13 
202 

GNO 
203 
204 

Vcc 
205 19 
206 

GNO 
207 
208 
2m: 

41 

40 

39 
38 

37 

36 

35 

34 

29 
28 
27 

26 
25 

1CLK 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

Vcc 
205 
206 
GNO 
207 
208 
2CLK 

The 'LVT16374 is a 16-bit edge-triggered D-type flip-flop with 3-state outputs designed for low-voltage (3.3-V) 
Vee operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly 
suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The 'LVT16374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK), the a outputs of the flip-flop take on the logic levels set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16374 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16374, SN74LVT16374 
3.3-V ABT 16·BIT EDGE-TRIGGERED'D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
MAY 1992-AEVISED NOVEMBER 1992 

description (continued) 

The SN54LVT16374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16374 is characterized for operation from -40°C to 85°C. 

O'E 

l 

l 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK 0 Q 

t H H 

t L L 

L X 00 
X X Z 

logic symbol t logic diagram (positive logic) 

1O'E 
1 r-..... 1EN 
48 

1ClK 

2O'E 

C1 
24 

'" 2EN 

1ClK 

25 
2ClK C2 

47 
, i 2 

47 
101 

101 10 1~ 1Q1 
46 3 

102 1Q2 
44 5 

103 1Q3 
43 6 

104 1Q4 
41 8 

105 1Q5 
40 9 

106 1Q6 

107 
38 11 

37 12 
1Q7 2O'E 

24 

108 1Q8 

201 
36 13 

20 2~ 2Q1 2ClK 
35 14 

202 2Q2 

203 
33 16 

32 17 
2Q3 201 

36 

204 2Q4 
30 19 

205 2Q5 
29 20 

206 2Q6 
27 22 

207 2Q7 
26 23 

208 2Q8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 
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SN54LVT16374,SN74LVT16374 
3.3-V A8T 16-81T EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16374 .................................. 96 mA 

SN74LVT16374 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16374 ....................... 48 mA 

SN74LVT16374 ....................... 64 mA 
Input clamp current, 11K (VI < a) .......................................................... -50 mA 
Output clamp current, 10K (Vo < a) ....................................................... -50 mA 
Maximum power disSipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

IOL* Low-level output current 

At/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

* Current duty cycle:s 50%, f:!: 1 kHz 

TEXAS .. 
INSTRUMENTS 
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SN54LVT16374 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

24 

48 

10 

-55 125 

SN74LVT16374 

MIN 

2.7 

2 

-40 

. UNIT 
MAX 

3.6 V 

V 

0.8 V 

5.5 V 

-32 rnA 

32 rnA 

64 rnA 

10 nsN 
85 °e 
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SN54LVT16374,SN74LVT16374 
3.3·V ABT 16·BIT EDGE·TRIGGERED·D·TVPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16374 SN74LVT16374 
PARAMETER TEST CONDITIONS 

TVPt TVpt· MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, IOH = -100).lA Vee-0.2 Vee- 0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee =3V, IOH = -24 mA 2 

Vee =3V, IOH =-32mA 2 

Vee = 2.7 V, IOl = 100 ).lA 0.2 

Vee = 2.7 V, IOl= 24 mA 0.5 

Vee = 3V, IOl= 16 mA 0.4 
VOL 

Vee = 3V, IOl= 32 mA 0.5 

Vee = 3V, IOl= 48 mA 0.55 

Vee = 3 V, IOl= 64 mA 

Vee = 0 or MAX*, VI = 5.5 V 10 

Vee = 3.6 V, VI = Vee or GND Control pins :1:1 
II 

Vee = 3.6 V, VI = Vee 1 

Vee = 3.6 V, VI =0 
Data pins 

-5 

IOFF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee = 3 V, VI =0.8V 75 75 
Ihold 

Vee = 3V, VI=2V 
Data inputs 

-75 -75 

IOZH Vee = 3.6 V, Vo=3V 1 

IOZl Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.1 

Icc 
Vee = 3.6 V, 10 =0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

Ci VI = 3 VorO 

Co Vo =3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

10 

:1:1 

1 
).lA 

-5 

:1:100 ).lA 

).lA 

1 ).lA 

-1 ).lA 

0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 
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SN54LVT16374,SN74LVT16374 
3.3-V ABT 16-81T EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

Sl SOOO 
From Output -_e---4t----V\/'v----J 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

Timing ~l.SV Input _____ --' 

Data 
Input 

I~ .I~ I 

I tau I th ~ 
I I 

~l.SV ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

o 6V 

o Open 

rNO 

-=-

2.7V 

OV 

2.7V 

OV 

Input L 1.SV \l.SV --- 2.7V 

---'I I. OV 

tpLH ~ ~I II ~: 
~ .. tpHL 

I I 
I ,.----_~:-1 -- VOH 

Output 11•sv 1.SV 

------. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tPLW'tPHL Open 
tPL.Z!tPZL 6V 
tpHz/tpzH GND 

~-- tw -----.j 

~1~--2.7V 
Input ~ X,-l._S_V __ OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

1.SV 

'-----'~ - - - - ov 
tPZL-.J ~ I 

I I tpLZ~ ~ I V ___ L:~ 3V 

: "\ 1.SV :.f ~L-':'O-=V VOL 

I tpHZ -.I !.-
tPZH -+I /4- I 

I --- VOH 

___ -'l~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 g, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• Stat~-of-the-Art Advanced BiCMOS SN54LVT1S500 •.• WD PACKAGE 

Technology (ABT) Design for 3.3-V SN74LVT16500 .•• DGG OR DL PACKAGE 

Operation and Low-Static Power (TOP VIEW) 

Dissipation 
GND 

• Member of the Texas Instruments CLKAB 
Widebus ™ Family A1 3 54 B1 

• Supports Mixed-Mode Signal Operation GND 4 53 GND 
(S-V Input and Output Voltages With A2 5 52 B2 
3.3-VVeC> A3 6 51 B3 

• Supports Unregulated Battery Operation Vee 7 50 Vee 
Down t02.7V A4 8 49 B4 

• UBT ™ (Universal Bus Transceiver) A5 9 48 B5 
Combines D-Type Latches and D-Type A6 10 47 B6 
Flip-Flops for Operation in Transparent, GND 11 46 GND 
Latched, or Clocked Mode A7 12 45 B7 

• Typical VOLP (Output Ground Bounce) A8 13 44 B8 

< 0.8 V at Vee = 3.3 V, TA = 2Soc A9 14 43 B9 

• ESD Protection Exceeds 2000 V Per 
A10 15 42 B10 
A11 16 41 B11 

MIL-STD-883C, Method 301S; Exceeds A12 17 40 B12 200 V Using Machine Model (C = 200 pF, 
GND 18 39 GND R = 0) 
A13 19 38 B13 

• Latch-Up Performance Exceeds SOO rnA Per A14 20 37 B14 
JEDEC Standard JESD-17 A15 21 36 B15 

• Bus-Hold Data Inputs Eliminate the Need Vee Vee 
for External Pullup Resistors A16 B16 

• Distributed Vee and GND Pin Configuration A17 B17 
Minimizes High-Speed Switching Noise GND GND 

• Flow-Through Architecture Optimizes PCB A18 B18 
Layout OEBA CLKBA 

• Packaged in Plastic 300-mil Shrink LEBA GND 

Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

The 'LVT16500 is an 18-bit universal bus transceiver designed for low-voltage (~.3-V) V CC operation, but with 
the capability to provide a TIL interface to a S-V system environment. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the B-port outputs are active. When OEAB is low, the B-port outputs are in 
the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus and UBT are trademarks of Texas Instruments Incorporated .. 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18·81T UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

description (continued) 

The SN74LVT16500 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

10-28 

The SN54LVT16500 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16500 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CI:KAS A B 

L X X X Z 

H H X L L 

H H X H H 

H L ~ L L 

H L ~ H H 

H L H X Bo* 
·H L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and 'CCKBA. 

* Output level before the indicated steady-state input 
conditions were established. 

§ Outpu1 level before the indicated steady-state input 
conditions were established, provided that CI:KAB' 
was low before LEAB went low. 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-81T UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

EN1 

2C3 

C3 
G2 

EN4 

5C6 

C6 
G5 .., i 54 
3D 1 l'i7 

W 4'i7 1 60 

B1 

52 
82 

51 
B3 

49 
~ .. ., ... B4 

4B 
B5 

47 
~ ., ... B6 

45 
87 

44 
88 

43 
B9 

42 
~ .. 
~ Bl0 

41 
811 

40 
812 

38 
B13 

37 
~ B14 

36 
B15 

34 
.... 816 

33 
~ B17 

31 .. B18 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-AEVISED NOVEMBER 1992 

logic diagram (positive logic) 

OEAB 1 

C1 C1 

A1 -3-.-----+--+--+-----------110 10 

C1 

10 

C1 

10~----------~-+--+-~~~ 

~----------------------~vr-------------------------J 
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absolute maximum ratings over operating free~alr temperature range {unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16500 .................................. 96 rnA 

SN74LVT16500 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16500 ....................... 48 rnA 

SN74LVT16500 ....................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.7 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at thesa or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

TEXAS .. 
INSfRUMENTS LVT16500-4 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

IOlt Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle s; 50%, f;2: 1 kHz 

SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

I Outputs enabled 

TEXAS ~ 
INSTRUMENTS 

MAY 1992-REVISED NOVEMBER 1992 

SN54LVT16500 SN74LVT16500 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 ·C 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 
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SN54LVT16500,SN74LVT16500 
3.3-VABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-AEVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT165oo SN74LVT16500 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN TYpt 

VIK Vee = 2.7 V, II =-18 mA -1.2 

Vee = MIN to MAX*, 10H = -100 I1A Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee = 3 V, IOH=-24mA 2 

Vee = 3V, 10H =-32mA 2 

Vee = 2.7 V, 10L = 100 I1A 0.2 

Vee = 2.7 V, 10L= 24 mA 0.5 

Vee=3V, 10L= 16 mA 0.4 
VOL 

Vee = 3 V, 10L= 32 mA 0.5 

Vee = 3 V, 10L= 48 mA 0.55 

Vee = 3V, IOL=64 mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX*, VI =5.5V 
Control pins 

10 

II Vee = 3.6 V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee Aor B ports§ 1 

Vee = 3.6 V, VI =0 -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee = 3V, VI =0.8V 75 75 
Ihold 

Vee = 3V, VI =2V 
Aor B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10ZL Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.1 

lee 
Vee = 3.6 V, 10 =0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alee' 
Vee = 3 Vto 3.6 V, One input at Vce - 0.6 V, 

0.2 
Other inputs at Vee or GND 

C, VI = 3VorO 

Clo Vo = 3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

:t1 

10 

20 I1A 
1 

-5 

±100 I1A 

I1A 

1 I1A 
-1 I1A 
0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 

LVT16500-4 



SN54LVT16500,SN74LVT16500 
3.3-'1 ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

Sl o Open 

rHO 
SOOC 

From Output --e----<.--JV\,f\r-----' 
Under Test 

CL= SO pF 

(see Note A) I 500C 

LOAD CIRCUIT FOR OUTPUTS 

2.7 V 

TI~~:~ __________ -J~~l_.S_V ________ _ 

:.. .~ ~ 
OV 

tau I th 
1 1 

----.....,.1 ,.....----~I 2.7V 
Data '\/l.S V 
Input 7\ 1.S V 

OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input~ 1.SV 
\~S~--- 2.7V 

I. OV 

tpLH \.. ~ 1 I 

I" ~ tpHL 
1 

Output 11•s V ~
--VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

tpLHftpHL Open 

tPLZltPZL 6V 
tpHz/tpzH GND 

IIIIII--tw~ 

~1_--2.7V 
Inpul ~ X\...l._S_V ___ OV 

Output 
Control 

(low-level 
onabllng) 

Output 
Waveform 1 

Sl at 6 V 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

1.SV 

I ~ ____ OV 

tpZL --.I 14- I 
I I tpLZ~ 14-I xr ___ L:~ 3V 

: "\ 1.SV :.{ ~L~O-=V VOL 

I tpHZ -.I !.-
tpZH -+I 14- I 

I --- VOH 

___ ...Il~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 C, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16501, SN7 4LVT16~01 
3.3-V ABT 18-81T UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
W/debus ™ Family· 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• UBT ™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

.• Packaged In Plastic 300-mll Shrink 
Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

MAY 1992-REVISED NOVEMBER 1992 

SN54LVT16501 ••• WD PACKAGE 
SN74LVT16501 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

I[ 1 U 56 OEA8 
LEA8 

A1 
GND 

A2. 
A3 

I[ 2 55 
[ 3 
I[ 4 

Vee 
A4 
AS 
A6 

GND 
A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

UEBA 
LE8A 

5 
6 
7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

54 
53 
52 
51 
50 
49 
48 
47 g 
46 g 
450 
440 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 ] 
30 ] 

29 a 

GND 
CLKA8 
81 
GND 
82 
83 
Vee 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 
Vee 
816 
817 
GND 
818 
CLK8A 
GND 

The 'LVT16S01 is an 18-bit universal bus transceiver designed for low-voltage (3.3-V) Vee operation, but with 
the capability to provide a TTL interface to a S-V system environment. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informetlon concernI proclucta In thelOll!lllJyI or 
dnlgn p/IIII 01 dlvtlopmIIII. ChirlctlrtltlC dill IIICI other 
IpIclnCltlOlll .. dllIgn goela. Tluelnltnunenll FlHlVII thl rtght to 
cnangl or dlacontlnut th_ producII wtthout notlCl. TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

description (continued) 

The SN74LVT16501 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

10-36 

The SN54LVT16501 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16501 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L f L L 

H L t H H 

H L H X Bo* 

H L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 

* Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 

TEXAS .. 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

LVT16501-4 



logic symbol t 

1 
OEAB 

55 
CLKAB 

2 
LEAB 

~ 

0EEm 
27 I'-. 

30 
CLKBA 

2B 
LEBA 

~ 
3 

Al 

~ 
5 

A2 
6 

A3 
a 

A4 , 
9 

A5 
10 

A6 , 
12 

A7 ... ... 
13 

Aa 
14 

A9 ... 
... ... 

15 
Al0 

16 
All ...... 

... ... 
17 

A12 ... ...... 
19 

A13 
20 

A14 ..... ... 
21 

A15 
23 

A16 ' ~ 

24 
A17 ... 

... ... 
26 

Ala ... .. 

SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

ENl 

2C3 

C3 
G2 

EN4 

5C6 

C6 
G5 , r 54 
3D 1 1\7 

~ 4\7 1 60 

Bl 

52 
B2 

51 .. 
... ro B3 

49 
B4 

4B .. B5 
47 

~ B6 
45 .. 

~ B7 
44 .. 

... ro BB 
43 

B9 
42 .. 

~ Bl0 
41 

Bl1 
40 

B12 
3B 

B13 
37 

B14 
36 

... ~ B15 
34 

B16 
33 

~ B17 
31 .. 

... ro B18 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic diagram (positive logic) 

C1 C1 

A1 ~3~~~-+--+--+-----------i10 10 

C1 

10 

C1 

10~----------~-+--+-~~~ 

~----------------------~vr-------------------------J 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16501 .................................. 96 rnA 

SN74LVT16501 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16501....................... 48 rnA 

SN74LVT16501 ....................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0)' ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ........ ~ .................... 0.7 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

TEXAS .. 
INsrRUMENTS LVT16501-4 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

t:.t/t:.v Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle" 50%, f ~ 1 kHz 

SN54LVT16501,SN74LVT16501 
3.3-VAST 18-SIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

I Outputs enabled 

TEXAS • 
INSIRUMENTS 

MAY 1992-REVISED NOVEMBER 1992 

SN54LVT16501 SN74LVT16501 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsN 
-55 125 -40 85 °C 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16501 SN74LVT16501 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 J.tA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee = 3V, 10H =-24 rnA 2 

Vee = 3V, 10H =-32mA 2 

Vee = 2.7 V, 10l = 100 J.tA 0.2 

Vee = 2.7 V, 10l= 24 rnA 0.5 

Vee = 3V, 10l= 16 rnA 0.4 
VOL 

Vee = 3V, 10l= 32 rnA 0.5 

Vee = 3V, 10l= 48 rnA 0.55 

Vee = 3V, 10l= 64 rnA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX*, VI = 5.5 V 
Control pins 

10 

II Vee = 3.6 V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee A or B ports§ 1 

Vee = 3.6 V, VI =0 -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee = 3V, VI =0.8V 75 75 
Ihold 

Vee = 3V, VI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.1 

lee 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

~Iee'l 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3VorO 

Cio Vo = 3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

±1 

10 

20 J.tA 
1 

-5 

±100 J.tA 

J.tA 

1 J.tA 
-1 J.tA 
0.1 

5 
rnA 

0.1 

0.2 rnA 

pF 

pF 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-81T UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open 

rND 

soon 
From Output ---eo---'--J\j\('v--_.....J 

Under Test 

CL= 50 pF 

(see Note A) I soon 

TEST S1 
tPL.Hi'tPHL Open 
tPL.ZItPZL 6V 
tpHz/tpzH GND 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 

2.7V 

1 1 __ --

Input 3\ X,-~_,s_V __ 
2.7V 

OV 

1 tau th 
1 1 

Data ---'vI ,..1.-S-V----~ 
Input 7\ 1.S V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OV 

2.7V 

OV 

Input --.-i 1.SV 
\~s~--- 2.7V 

I, OV 

tpLH lei ~ 1 I 

14 ~ tpHL 
1 

Output 11•s V ~
VOH 

1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.SV 

2.7 V 

"-__ oJ~ - - - - 0 V 

tpZL ----.1 14- 1 
1 1 tpLZ~ ~ 1 xr ___ L:~ 3V 

: ,1.SV : f ~L~O~V VOL 

1 tpHZ --.I \.-
tpZH -+l 14- I 

I --- VOH 

___ .Jl~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 n, tr ~ 2.5 ns, tl ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
W/debus'" Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged In Plastic 300-mll Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mll Center-to-Center Spacings 

description 

SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

SN54lVT16543 ••• WD PACKAGE 
SN74lVT16543 ••• DGG OR Dl PACKAGE 

(TOP VIEW) 

10EAB 
11:EAS 
1CEAS 

GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2CEAS 
2[EAB 

20EAB 

1 U 56 

2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 

9 48 

10 470 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 

19 38 
20 37 
21 36 
22 35 
23 34 
24 33 
25 32 
26 31 
27 30 
28 29 

1OE8A 
1I:EBA 
1CEBA 
GND 
181 
182 

Vcc 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 

Vcc 
287 
288 
GND 
2CEBA 
2I:EBA 
2OE8A 

The 'LVT16543 is a 16-bit registered transceiver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate latch-enable (CEAS or I:EBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to permit independent control in either direction of data flow. 

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and CEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of CEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, rEBA, 
and OEBA inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16543 is packaged in TI's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16543 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16543 is characterized for operation from -40°C to 85°C. ' 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-81T REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt 

1~ 
56 ,..... 

1EN3 

1~ 

1~ 

1~ 

54 r..... G1 
55 'r..... 

1C5 
1 r..... 2EN4 

1eEJrn 

1~ 

2~ 

2~ 

2~ 

2~ 

2eEJrn 

3 r..... G2 
2 r..... 2C6 
29 r..... 7EN9 
31 ,J'., G7 
30 ,..... 

7C11 
28 r..... 8EN10 
26 ,..... 

G8 

2~ 
27 r..... 8C12 

5 
, r 

1A1 L U \73 50 

60 4\7 
6 

1A2 -" r 

8 
1A3 """ .. co. .. , r 

9 
1A4 

10 
1A5 

12 
1A6 

13 
1A7 """ .. ~ .. .. , r 

14 
1A8 ~ ....... 

15 
2A1 U L \79 110 

120 10\7 
16 

2A2 ~ ....... .. 
17 

2A3 r 

19 
2A4 ..... ..co. .. 

20 
2A5 

21 
2A6 .. 

23 
2A7 .... .. 

24 
2A8 III ~ 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and lEe Publication 617·12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

181 

182 

183 

184 

185 

186 

187 

188 

281 

282 

283 

284 

285 

286 

287 

288 
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logic diagram (positive logic) 

1~_54_ .... 

1~_55 __ -< 

10EJrn ----'----u 

1~ ---"-3_ .... 

1[EJrn ---=-2 ---u 

SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

1A1 -=5~~ ____ ~~+-__ < C1 

10 1--+--___ .-..-5-2 181 

2"OEB:( -=.;;29 __ -U 

2~_31_ .. 

2~_30 __ -< 

2~ --=.;:2S"-_--u 

2~ --=.;:26,,-.. 

2[EJrn _2=.,:.7 __ -< 

C1 

'-----+---i 1 0 

2A1 ~15~~ ____ ~'-4-__ ~ 

C1 

L--+--t1D 

v 
To 7 Other Channels 

C1 

1 0 1--+-___ ~_4~2 281 

~------~v~-------~ 

To 7 Other Channels 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

'CEJrn 
H 

X 

L 

L 

L 

FUNCTION TABLEt 
(each S-blt section) 

INPUTS 

CEJrn OEAB A 

X X X 

X H X 

H L X 

L L L 

L L H 

OUTPUT 
B 

Z 

Z 

80* 

L 

H 

t A-to-8 data flow is shown; 8-to-A flow control is the 
same except that it uses CEBA, EESA, and 0EaA. 

* Output level before the indicated steady-state input 
conditions were established. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 
Supply voltage range, Vcc ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16543 .................................. 96 rnA 

SN74LVT16543 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16543 ....................... 48 rnA 

SN74LVT16543 ....................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.7 W 

DL package ................................. 1 W 
Storage temperature range ............. '.......................................... -65°C to 150°C 

§ Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond thoso indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vcc. 

recommended operating conditions 

SN54LVT16543 SN74LVT16543 
UNIT 

MIN MAX MIN MAX 

Vcc Supply voltage 2.7 3.6 2.7 3.6 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 5.5 5.5 V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 24 32 mA 

IOL' Low-level output current 48 64 mA 

AVAv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 . -40 85 ·C 

, Current duty cycle:s; 50%, f;!: 1 kHz 

TEXAS .. 
INSTRUMENTS LVT16543-3 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16543 SN74LVT16543 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 rnA -1.2 

Vee = MIN to MAX*, 10H =-100 ~ Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8 rnA 2.4 2.4 
VOH 

Vee=3V, 10H = -24 rnA 2 

Vee =3V, 10H =-32 rnA 2 

Vee = 2.7 V, 10L= 100~ 0.2 

Vee = 2.7 V, 10L= 24 rnA 0.5 

Vee = 3 V, 10L= 16 rnA 0.4 
VOL 

Vee=3V, 10L = 32 rnA 0.5 

Vee=3V, IOL=48 rnA 0.55 

Vee = 3 V, 10L = 64 rnA 

Vee = 3.6 V, VI = Vee or GND :t1 

Vee = 0 or MAX*, VI =5.5V 
Control pins 

10 

II Vee =3.6V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee Aor B ports§ 1 

Vee = 3.6 V, VI =0 -5 

10FF Vee =0, VI or Vo = 0 to 4.5 V 

Vee=3V, VI =0.8V 75 75 
Ihold 

Vee=3V, VI =2V 
Aor B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

IOZL Vee=3.6V, Vo=0.5V -1 

Outputs high 0.1 

Icc 
Vee = 3.6 V, 10 =0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alec' 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3 VorO 

Clo Vo =3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

:t1 

10 

20 ~ 

1 

-5 

:t100 ~ 

~ 

1 ~ 
-1 ~ 

0.1 

5 
rnA 

0.1 

0.2 rnA 

pF 

pF 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO S1 o Open 
From Outpu~---tlf--___ -J\,f\rv--_--/ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 rND 

LOAD CIRCUIT FOR OUTPUTS 

n~~:~ __________ -J~\,.~_.S_V ________ _ 

l~ ~~ ~ 
1 tau th I 

Data ----,.'vl 1.SV ~I 
Input 7\ 1.S V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7V 

OV 

2.7V 

OV 

~----------"'" - - 2.7 V 
Input~ 1.SV \1.SV 

tpLH !~ ~I I L: 14 Ii" tpHL 

OV 

I I 
1 ~--VOH 

Output 11•s V 1.S V 
_______ --I. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tpultpZL 6V 
tpHz/tpZH GND 

14--tw~ 

~ 1 ,.. ___ 2.7V 

Input ~ X\,.1_.S_V __ OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7V 

1.SV 

1 ~ ____ ov 
tpzL -.I 14- 1 

1 I tpLZ~ 14-1 V ___ L:~ 3V 

: "\ 1.SV : f ~L~O-=V VOL 

I tpHZ -.! !.-
tpZH~ ~ I 

I --- VOH 

___ ...Il~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 

10-48 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BiCMOS SN54l.VT16646 ... WD PACKAGE 
Technology (ABT) Design for 3.3-V SN74l.VT16646 ... DGG OR Dl. PACKAGE 

Operation and Low-Static Power {TOP VIEW) 

Dissipation 1DIR 1 U 56 o 1t~E 
• Member of the Texas Instruments 1CLKAB 2 55 o 1CLKBA 

Widebus TOO Family 1SAB 3 54 g1SBA 
• Supports Mixed-Mode Signal Operation GND 4 53 ~GND 

(S-V Input and Output Voltages With 1A1 5 52 ~ 1B1 
3.3-VVcc) 1A2 6 51 o 1B2 

• Supports Unregulated Battery Operation Vcc 7 50 avcc 
Down t02.7V 1A3 8 49 g 1B3 

• Typical VOl.P (Output Ground Bounce) 1A4 9 48 ~ 1B4 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 1A5 10 47 a 185 

• ESD Protection Exceeds 2000 V Per 
GND 11 46 GND 

MIL-STD-883C, Method 301S; Exceeds 1A6 12 45 1B6 

200 V Using Machine Model (C = 200 pF, 1A7 13 44 1B7 

R = 0) 1A8 14 43 1B8 
2A1 15 42 2B1 

• Latch-Up Performance Exceeds SOO rnA Per 2A2 16 41 2B2 
JEDEC Standard JESD-17 2A3 17 40 2B3 

• Bus-Hold Data Inputs Eliminate the Need GND 18 39 GND 
for External Pullup Resistors 2A4 19 38 2B4 

• Distributed Vcc and GND Pin Configuration 2A5 20 37 2B5 
Minimizes High-Speed Switching Noise 2A6 21 36 2B6 

• Flow-Through Architecture Optimizes PCB Vcc 22 35 vcc 
Layout 2A7 23 34 2B7 

• Packaged In Plastic 300-mil Shrink 2A8 24 33 2B8 

Smail-Outline (DL) and Thin Shrink GND 25 32 GND 

Small-Outline (DGG) Packages and 380-mil 2SAB 26 31 2SBA 
Fine-Pitch Ceramic Flat Packages (WD) 2CLKAB 27 30 2CLKBA 
Using 2S-mil Center-to-Center Spacings 2DIR 28 29 20E 

description 

The 'LVT16646 is a 16-bit bus transceiver designed for low-voltage (3.3-V) Vee operation, but with the capability 
to provide a TTL interface to a 5-V system environment. 

The device can be used as two a-bit transceivers or one 16-bit transceiver. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT16646. 

Output-enable (DE) and direction-control (OIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (OIR) determines which bus receives data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information conctl'l'll producta In lilt lormllfvt or 
dealg" phi.. 01 devllopment. Chilractar1at1c dell and other 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

description (continued) 

The SN74LVT16646 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16646 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16646 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA 1/0 
OPERATION OR FUNCTION 

OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

X X t x x X Input Unspecifiedt Store A, B unspecifiedt 

X X X t X X Unspecifiedt Input Store B, A unspecifiedt 

H X t t X X Input Input Store A and B data 

H X L L X X Input disabled Input disabled Isolation, hold storage 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

L H X X L X Input Output Real-time A data to B bus 

L H L X H X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the rn: and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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OE 
L 

OE 
X 
X 

H 

DIR CLKAB CLKBA SAB 
L x x x 

REAL-TIME TRANSFER 
BUS BTOBUSA 

'--.v--I 
DlR CLKAB CLKBA SAB 
X t X X 
X X t X 

X t t X 

STORAGE FROM 
A. B. ORAAND B 

SBA 
L 

SBA 
X 
X 

X 

OE 
L 

OE 
L 
L 

SN54LVT16646,SN74LVT16646 
3.3-V AST 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

DIR CLKAB CLKBA SAB 
H X X L 

DIR 

L 
H 

REAL-TIME TRANSFER 
BUSATO BUS B 

'--.v--I 
CLKAB CLKBA SAB 

X L X 
L X H 

TRANSFER STORED DATA 
TOAAND/OR B 

SBA 
X 

SBA 

H 
X 

Figure 1. Bus-Management Functions 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt 

10£ 

10lR 

lCLKBA 

lSBA 

lCLKAB 

lSAB 

20£ 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

lAl 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 r..... 

1 r..... 

L 
55 

54 

2 

3 

29 r..... 
2B r..... 

L 
30 

31 

27 

26 

5 

1 -6 

8 ... ~ .. 
9 

10 ..... 
~ 

12 ..... 
~ r' 

13 

14 

15 ... 
~ 

C ... 
16 

17 ..... 
~ 

19 

20 .. 
~ r' 

21 ... .. 
.... r' 

23 

24 
.... r' 

G3 

3 ENl [BA] 
3EN2 [AB] 

C4 

G5 

C6 

G7 

Gl0 

10 ENB [BA] 
10 EN9 [AB] 

Cll 

G12 

C13 

G14 , r 
~1 5 40 

U \71 5 1 

60 7 ~1 

1 '1 
2\7 

..... 
~ 

.... .. 
~ 

... .. 
~r' 

~ 

~1 12 110 
_ ... 

LJ \78 121 

130 14 ~1 

1 f4 
9\7 

... .. 
~ 

..... 
~r' 

... 

.... r' 

..... 
~r' 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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51 

49 

4B 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

lBl 

lB2 

lB3 

lB4 

lB5 

lB6 

lB7 

lBB 

2Bl 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2BB 
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SN54LVT16646,SN74LVT16646 
3.3-V AST i 6-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic diagram (positive logic) 

1 DIR -'----+--i..-.J 

1CLKBA --.:::..:::;---+----------1 >--------;--, 

1SBA --=..:.----+ ............ .>--.>-------, 

1CLKAB 

1SAB -=----+-t ............ ~~-----, 

v 
To 7 Other Channels 

2DIR -"""'----.---f 

2CLKBA -=-=---+----------1 >--------;1-, 

2SBA -=..:.---+ ............ ~------, 

2CLKAB 

2SAB --==----+-t ............ ~~-----, 

t--+-+-I-++.....:4=.2 2B1 

~--------------~vr--------------~ 
To 7 Other Channels 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vcc ......................................................... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16646 .................................. 96 mA 

SN74LVT16646 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16646 ............ ~ .......... 48 mA 

SN74LVT16646 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.7 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under uabsolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
. functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > Vee. 

-c recommended operating conditions 
:c o 
c 
c:: 
(') 
-I 
-c 
:c 
m 
S 
m 

Vee 

VIH 

Vil 

VI 

IOH 

IOl 

IOl* 

l1Vl1v 

Supply voltage 

High-level Input voltage 

Low-level input voltage 

Input voltage 

High-level output current 

Low-level output current 

Low-level output current 

Input transition rise or fall rate 

:e * Current duty cycle ~ 50%, f:2: 1 kHz 

TA Operating free-air temperature 

10--54 

I Outputs enabled 
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SN54LVT16646 SN74LVT16646 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 ·C 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-81T BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16646 SN74LVT16646 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 mA -1.2 

Vee = MIN to MAX*, IOH =-100~ Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH =-8mA 2.4 2.4 
VOH 

Vee = 3 V, IOH =-24mA 2 

Vee = 3 V, IOH =-32 mA 2 

Vee = 2.7 V, 10l= 100~ 0.2 

Vee = 2.7 V, 10l= 24 mA 0.5 

Vee = 3V, 10l = 16 mA 0.4 
VOL 

Vee = 3 V, 10l= 32 mA 0.5 

Vee =3V, 10l= 48 mA 0.55 

Vee = 3V, 10l= 64 mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX*, VI = 5.5 V 
Control pins 

10 

II Vee = 3.6 V, VI = 5.5V 20 

Vee = 3.6 V, VI = Vee A or 8 ports§ 1 

Vee = 3.6 V, VI =0 -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee = 3V, VI =0.8V 75 75 
Ihold 

Vee = 3 V, VI =2V 
A or 8 ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.1 

lee 
Vee = 3.6 V, 10 =0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

~Iee' 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

Cj VI = 3 VorO 

Cjo Vo =3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

±1 

10 

20 ~ 

1 

-5 

±100 ~ 

~ 

1 ~ 
-1 ~ 
0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-81T BUS TRANSCEIVERS 
WITH 3 .. STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 
TEST S1 

S1 o Open 

rNO 

5000 
From OutpUL..--t...-__ -.JV\~-----/ 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

tPuVtPHL Open 
tpL.ZJ'tpZL 6V 
tpHz/tpzH GND 

LOAD CIRCUIT FOR OUTPUTS 
k--tw~ 

2.7V 

1 1,......--

Inpul 3 X",,'_·5_V __ 

2.7 V 

OV 
Timing VI 1.5 V 

Input _____ ....J~'"' _____ _ 

: ~ .. ., 
t.u I th 

1 1 

Data --"""''V1 ~1-.5-V----~1 
Input 7\ 1.5 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input ---.i 1.5V \. 1.5V 

tpLH !<II ~I 1 ~: 

OV 

2.7 V 

OV 

2.7V 

OV 

1 I~ ~ tpHL 

I '-----~rl--- VOH 
Output !1.5V 1.5V 

----~. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7V 

1.5V 

'--_---J~ - - - - 0 V 

tpZL ---.I 14- I 
I I tpLZ~ 14-I V ___ L:~ 3V 

: "\ 1.5V : f ~L~O-=V VOL 

I tpHZ -.l !.-
tPZH --.I 14- I 

I --- VOH 

___ ..,jl~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and Jig capacitance. . 

10-56 

B. All input pulses are supplied by generators having the following characteristics: PRR $ 10 MHz, Zo = 50 0, tr $ 2.5 ns, t, $ 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54LVT16652,SN74LVT16652 
3.3-V A8T 1 G-SIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds SOO mA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged In Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 2S-mil Center-to-Center Spacings 

description 

SN54LVT16652 ••• WD PACKAGE 
SN74LVT16652 ••. DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 
1CLKAB 

1SAB 
GND 
1A1 
1A2 

Vcc 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2SAB 

2CLKAB 
20EAB 

1 U 56Q 

2 55 P 
3 54 P 
4 53 P 
5 52 P 
6 51 P 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 
21 36 
22 35 
23 34 
24 33 

[ 25 32 

~ 26 31 

~ 27 30 
[ 28 29 

1UEBA 
1CLKBA 
1SBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2SBA 
2CLKBA 
20EBA 

The 'LVT16652 is a 16-bit bus transceiver designed for low-voltage (3.3-V) Vee operation, but with the capability 
to provide a TTL interface to a 5-V system environment. The device can be used as two a-bit transceivers or 
one 16-bit transceiver. 

Complementary output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the 'LVT16652. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last level configuration. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnltlon cone.rna producta In the lonnltlv. or 
de.lgn pha.. 01 devllopment. ChirlCt.li.tlc cilia Ind other 
apeclllCitlonl lit dealgn goala. T'XIIlnltrumll1lllllllYtl the light to 
ching. or dllContinut th_ productI without notice. TEXAS ." 

INSTRUMENTS 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16652 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16652 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAI/Ot 
OPERATION OR FUNCTION 

OEAB ~ CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H L L X X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t L X X Input Unspecified* Store A, hold B 

H H t t X* X Input Output Store A in both registers 

L X L t X X Unspecified* Input Hold A, store B 

L L t t X X* Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 

TEXAS .. 
INSTRUMENTS LVT16652-3 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

OEAB OEBA CLKAB CLKBA SAB SBA 
L 

OEAB OEBA CLKAB CLKBA SAB SBA 
X L 

OEAB 

X 
L 

L 

L x x x 

REAL·TIME TRANSFER 

BUS BTOBUSA 

'-v-----I 
OEBA CLKAB CLKBA SAB 

H t X X 
X X t X 

H t t X 

STORAGE FROM 

A, B, ORAAND B 

SBA 

X 
X 
X 

H 

OEAB 

H 

H 

OEBA 

L 

x x L 

REAL·TIME TRANSFER 

BUSATO BUS B 

'-v-----I 
CLKAB CLKBA SAB 

L L H 

TRANSFER STORED DATA 

TO A AND/OR B 

Figure 1. Bus-Management Functions 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt 

1~ 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 
20EEm 

20EAB 

2CLKBA 

2SBA 
2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

" 1 

55 

54 

2 

3 

29 
" 28 

30 

31 

27 

26 

5 
~ 

L[ 
6 

8 ....... 
'" ... 

9 

10 

12 
~ 

13 .... .. 
'" ~ 

14 

15 
~ 

'" 

L[ 
16 .. 

~ 

17 .... .. 
19 

' ~ 

20 .... 
21 ...... 
23 

24 .... .. 
'" ~ 

EN1 [BA] 

EN2 [AB] 

C3 

G4 

C5 

G6 

EN7 [BA] 

EN8 [AB] 

C9 

G10 
C11 

G12 
:t r 

~1 4 30 
'il 1 .-J 4 1 
50 6 ~1 

2'il f-
1 6 

~ 

'" 

~ .. 
"'~ 

~1 10 90 
'il7 U 101 

110 12 ~1 
8'il -

1 12" 

~ .. 
~ 

~ 

~ 

~ .. 
"'~ 

t This symbol Is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

288 
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logic diagram (positive logic) 

10EAB 

SN54LVT16652,SN74LVT16652 
3.3~V ABT 15·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

1CLKBA~------~--------------~ ~----------~h 

1 SBA --=-=----+-...-.I >--.-------------.. 

1CLKAB 

1SAB ~---++...-.I ~~-------.. 

1A1 

v 
To 7 Other Channels 

2~ 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

52 
1B1 

42 
.-r--+--I-.......... - 2B1 

~--------------~v~----------------J 
To 7 Other Channels 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 
Supply voltage range, Vcc ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16652 .................................. 96 mA 

SN74LVT16652 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16652....................... 48 mA 

SN74LVT16652 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ......................................... ~ . . . . . . . . . . . .. -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.7 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

""C recommended operating conditions 
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o 
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Vee 

VIH 

VIL 

VI 

IOH 

IOL 

IOL* 

lll/llv 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

High-level output current 

LOW-level output current 

Low-level output current 

Input transition rise or fall rate 

::e * Current duty cycle :s 50%, f 2: 1 kHz 

TA Operating free-air temperature 

10-62 

I Outputs enabled 
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SN54LVT16652 SN74LVT16652 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 °c 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16652 SN74LVT16652 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, 10H = -100 I1A Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee =3V, 10H = -24 mA 2 

Vee = 3 V, 10H =-32mA 2 

Vee = 2.7 V, 10l = 100 I1A 0.2 

Vee = 2.7 V, 10l= 24 mA 0.5 

Vee = 3V, 10l= 16 mA 0.4 
VOL 

Vee = 3V, 10l= 32 mA 0.5 

Vee = 3V, 10l= 48 mA 0.55 

Vee = 3V, 10L= 64 mA 

Vee =3.6V, VI = Vee or GND :t1 

Vee = 0 or MAX*, VI =5.5V 
Control pins 

10 

II Vee = 3.6 V, VI = 5.5V 20 

Vee = 3.6 V, VI = Vee Aor B ports§ 1 

Vee = 3.6 V, VI =0 -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee =3V, VI =0.8V 75 75 
Ihold 

Vee =3V, VI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, Vo=3V 1 

10Zl Vee = 3.6 V, Vo = 0.5 V -1 

Outputs high 0.1 

lee 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alee' 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI =3VorO 

Cio Vo = 3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

:t1 

10 

20 I1A 
1 

-5 

:t100 I1A 

I1A 

1 I1A 
-1 I1A 

0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-81T BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO S1 o Open 

rND 
From Output --'-~'--J\l'V'V-----' 

Under Test 

CL= SO pF 

(see Note A) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

TI~~:~ __________ -J~~1_.S_V ________ _ 

14 .~ .1 tau I th 
1 1 

Data ----.-J<----"'" I ,.1.-S-V------... ~1 
Input . 1.S V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

OV 

2.7 V 

OV 

Input --1f 1.5 V 
\~S~--- 2.7V 

I. OV 

tpLH \4 ~ 1 I 

14 ~ tpHL 

~
VOH 

1.SV 
VOL 

1 

Output 11•s V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

tPuVtPHL Open 

tPu/tPZL 6V 

tpHz/tpzH GND 

14-- tw-.j 

~I ,-___ 2.7V 

Inpm ~ X,-1._S_V ___ OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

1.SV 
___ ...IQ.. ____ OV 

tPZL--.I ~ I 
I I tpLZ~ 14-
IV---L:~ 3V 

: ,1.SV :.} ~L~O':V VOL 

I tpHZ -.I !.-
tpZH ~ 14- I 

I --- VOH 

___ ...Il~,,-_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :$ 10 MHz, 20 = 50 0, tr :$ 2.5 ns, tf:S 2.5 ns. 

1o-a4 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

o Member of the Texas Instruments 
Widebus ™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC> 

o Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged In Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16952,SN74LVT16952 
3.3-V AST i 6-81T REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

SN54LVT16952 ••• WD PACKAGE 
SN74LVT16952 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

:[ 1 U 56] 10E7ffi 
1CLKA8 
1CEAB 

;[ 2 55 

GND 
1A1 
1A2 

Vcc 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
.2CEAB 
2CLKAB 
20E7ffi 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

[ 22 
[ 23 
[ 24 

25 
26 
27 
28 

54 
53 
52 
51 ] 

500 
49 
48 
47 
46 
45 
44 
43 

420 
41 
40 
39 
38 
37 
36 
35 
34 ] 
33 ] 
32 
31 
30 
29 

10EBA 
1CLK8A 
1crBA 
GND 
181 
1B2 
Vcc 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
2B5 
286 
Vcc 
287 
2B8 
GND 
2crBA 
2CLK8A 
20EBA 

The 'LVT16952 is a 16-bit registered transceiver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the A or B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input provided that the clock-enable (CEAB or CEBA) input is low. 
Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16952 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16952 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information conc.rna producta In the formatlv. or 
dulgn ph.H of dev.lopm.nt Characlertatic dall and other 
apeclflcatlona .r. dulgn gOII .. Texu Inatrumenll reHrvu the rtghl \0 
chang. or dlacontlnu. til ... producll without notlce. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

logic symbolt 

1~ 
56 ,...... 

EN3 

1~ 
54 i'. G1 
55 

1CLKBA 1C5' 

10EJrn 
1 ,...... 

EN4 

1CEJrn 
3 ,...... 

G2 
2 

1CLKAB 2C6 

2~ 
29 

" EN9 

2~ 
31 ,...... 

G7 
30 

2CLKBA 7C11 

20EJrn 
28 ,...... 

EN10 

2CEJrn 
26 

" G8 
27 

2CLKAB 8C12 

5 
, r 

1A1 .... -
L 

V'3 50 
~ 60 4V' 

6 
1A2 

8 
1A3 .... .. .. 

' P' ""'0'" 
9 

1A4 
10 

1A5 .... .. .. 
12 

1A6 ...... ... 
13 

1A7 
14 

1A8 .... .. , ... 
15 

2A1 .... V'9 110 
L U 120 10 V' 

16 
2A2 

17 
2A3 

19 
2A4 .... .. 

""'0'" 
20 

2A5 
21 

2A6 
23 

2A7 .... .. .. 
' P' 

, ... 
24 

2A8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 
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logic diagram (positive logic) 

1~ 

1CLKAB -=------t 

1~ 

1A1 -'-1--...... -< , , , , 

SN54LVT16952,SN74LVT16952 
3.3-V AST 16-81T REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

----, , 
'52 

t-I----t-~.__--t-== 1 B1 , , , , 
L.. _______ _ _________ J 

r-----
, 10r8 
, Channels 

2A 1 ....:...15+--_----1.-< , , , , 

~------~vr------~ 

To 7 Other Channels 

----, , 
'42 

t-I----t-~.---_r= 2B1 , , , , 
L.. _______ _ _________ J 

~------~vr------~ 

To 7 Other Channels 

FUNCTION TABLEt 

INPUTS OUTPUT 

~ CLKAB OEAB A B 

H X L X Bo; 

X L L X Bo; 

L t L L L 

L t L H H 

X X H X Z 
t A-to-B data flow is shown; B-to-A data flow is 

similar but uses CEBA, CLKBA, and 0EB1\. 
; Level of B before the indicated steady-state input 

conditions were established. 
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SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vcc ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16952 .................................. 96 rnA 

SN74LVT16952 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16952....................... 48 rnA 

SN74LVT16952 . . . . . . . . . . . . . . . . . . . . . .. 64 rnA 
Input clamp current, 11K (VI < 0) ............................. "............................. -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.7 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

-c recommended operating conditions 
lJ 
o 
C 
C 
o 
-I 
-c 
lJ 
m 
~ 
m 

Vee 

VIH 

VIL 

VI 

IOH 

IOL 

IOL* 

!:N!:N 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

High-level output current 

Low-level output current 

Low-level output current 

Input transition rise or fall rate 

=E * Current duty cycle $ 50%, f;z: 1 kHz 
TA Operating free-air temperature 

10-68 

I Outputs enabled 

TEXAS • 
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SN54LVT16952 SN74LVT16952 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 ·C 
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SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16952 SN74LVT16952 
PARAMETER TEST CONDITIONS 

TVPt TVPt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX*, IOH =-100~ Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H =-8mA 2.4 2.4 
VOH 

Vee =3V, 10H =-24mA 2 

Vee=3V, 10H =-32 mA 2 

Vee = 2.7 V, 10l= 100~ 0.2 

Vee = 2.7 V, 10l= 24 mA 0.5 

Vee =3V, 10l= 16 mA 0.4 
VOL 

Vee=3V, 10l= 32 mA 0.5 

Vee =3V, 10l= 48 mA 0.55 

Vee = 3V, 10l= 64 mA 

Vee=3.6V, VI = Vee or GND ±1 

Vee = 0 or MAX*, VI = 5.5V 
Control pins 

10 

II Vec=3.6V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee A or B ports§ 1 

Vee =3.6V, VI =0 -5 

10FF Vee = 0, VI or Vo = 0 to 4.5 V 

Vee =3V, VI =0.8V 75 75 
Ihold 

Vee=3V, VI=2V 
A or B ports 

-75 -75 

10ZH Vee =3.6V, Vo=3V 1 

IOZl Vee = 3.6 V, Vo=0.5V -1 

Outputs high 0.1 

lee 
Vee = 3.6 V, 10 =0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

~Iee' 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

CI VI = 3 VorO 

Cio Vo=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 
MAX 

-1.2 V 

V 

0.2 

0.5 

0.4 
V 

0.5 

0.55 

±1 

10 

20 ~ 
1 

-5 

±100 ~ 

~ 

1 ~ 
-1 ~ 

0.1 

5 
mA 

0.1 

0.2 mA 

pF 

pF 
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SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-81T REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MAY 1992-REVISED NOVEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

5000 S1 o Open 

rND 
From Output ---e>----<.--J'I.,/\I\r-----' 

Under Test 

CL= 50 pF 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

l tau th I 

Data ---W,.1.-5-V---..... ~ 
Input 1\ ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

OV 

2.7V 

OV 

Input ----.i 1.5 V 
\.1.5~--- 2.7V 

I . OV 

tpLH 14 ~ 
I 

Output 11•5 V 

I I 

~ ~ tpHL 

~
--VOH 

1.5V . 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 
tpLWtpHL Open 
tPL.Z!tpzL 6V 
tpHz/tpZH GND 

I-.--tw-+l 

3
11 ~--- 2.7V 

Input t.5 V I X ..... 1_.5_V __ 
- OV 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at6 V 
(see Note C) 

Output 
Waveform 2 

Sl at GND 
(see Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

1.5V 

'-----'~ - - - - OV 
tpZL -.I 14- 1 

1 1 tpLZ -*I 14-1 V ___ L:~ 3V 

: "\ 1.5V : f ~L~O'=V VOL 

I tpHZ -.I !.-
tpZH ~ I'f- I 

I --- VOH 

___ .Jl~~_~H-O.3V OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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The Bypass Capacitor in 
High-Speed Environments 

Advanced BiCMOS Technology 

Ramzi Ammar 
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IMPORTANT NOTICE 

Texas Instruments Incorporated (TI) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
information being relied on is current. 

TI warrants performance of its semiconductor products and related software to current 
specifications in accordance with TI's standard warranty. Testing and other quality control 
techniques are utilized to the extent TI deems necessary to support this warranty. Specific 
testing of all parameters of each device is not necessarily performed, except those mandated 
by government requirements. 

Please be aware that TI products are not intended for use in life-support appliances, devices, 
or systems. Use of TI product in such applications requires the written approval of the 
appropriate TI officer. Certain applications using semiconductor devices may involve potential 
risks of personal injury, property damage, or loss of life. In order to minimize these risks, 
adequate design and operating safeguards should be provided by the customer to minimize 
inherent or procedural hazards. Inclusion of TI products in such applications is understood to 
be fully at the risk of the customer using TI devices or systems. 

TI assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI warrant or 
represent that any license, either express or implied, is granted under any patent right, 
copyright, mask work right, or other intellectual property right of Tlcovering or relating to any 
combination, machine, or process in which such semiconductor products or services might be 
or are used. 

Copyright © 1992, Texas Instruments Incorporated 

Printed in the U.S.A. 
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Introduction 

High-speed switching environments generate noise on power lines (or planes) due to the charging and discharging of 
internal and external capacitors of an integrated circuit. The instantaneous current generated with the rising and falling 
edges of the outputs causes the power line (or plane) to ring. This behavior can violate the Vee recommended operating 
conditions or generate false signals, creating serious problems. A simple and easy solution must be considered to prevent 
such a problem from occurring. This solution is the bypass capacitor. 

Bypass Definition 

A bypass capacitor stores an electrical charge that is released to the power line whenever a transient voltage spike occurs. 
It provides a low impedance supply, thereby minimizing the noise generated by the switching outputs of the device. 

Bypassing Considerations 

A system without bypassing techniques can create severe power disturbance and cause circuit failures. Figure 1 shows 
the Vee line of the ABT541 ringing while all outputs are switching. Note that there is no bypass capacitor at the Vee 
pin. There are a few issues that should be considered when bypassing power lines (or planes). 

The capacitor type 
The capacitor placement 
The output load effect 
The capacitor size 

NO BYPASS CAPACITOR 

o 10 20 30 40 
Frequency - MHz 

50 

Vee=5V, 
TA = 25°C 
Output Load = 60 pF/500 W 

I Vee ringing amplitude due to 
the switching of the outputs 

Figure 1. Vcc L!ne Disturbance vs Frequency 

Capacitor Type 

In a high-speed environment the lead inductances of a bypass capacitor become very critical. High-speed switching of 
a part's outputs generates high frequency noise (> 100 MHz) on the power line (or plane). These harmonics cause the 
capacitor with high lead inductance to act as an open circuit, preventing it from supplying the power line (or plane) with 
the current needed to maintain a stable level, and resulting in functional failure of the circuit. Therefore, bypassing a 
power line (or plane) from the device internal noise requires capacitors with very small inductances. That is why the 
multilayer ceramic chip capacitors (MLC) are more favorable than others for bypassing power lines (or planes). They 
exhibit negligible internal inductance, thereby allowing the charge to flow easily, when needed, without degradation. 
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Capacitor Placement 

Most of the printed circuit boards are designed to maintain a short distance between power and ground. This is done by 
laminating the power line (or plane) with the ground plane and can be electrically approximated with lumped 
capacitances as shown in Figure 2. However, this is not enough to have a reliable system, and another technique must 
be considered to provide a low-impedance path for the transient current to be grounded. This can be done by placing 
the bypass capacitor close to the power pin of the device. 

~vCC~ 

~rr 
JI.l1-" DIELECTRIC 

Zo = /WC --~~;;;l~ 
GND~ . ~ 

Figure 2. Typical Power Layout 

Why This Location Is Very Important 

Consider a device driving a line from low to high having an impedance (Z e! 100 Q) and a supply voltage (Vee = 5 V) 
(see Figure 3). In order for the device to change state, an output current (I = 50 rnA) is needed instantaneously. Note that 
for eight outputs switching I = 50 x 8 = 400 rnA. This current is provided by the power line (or plane) in a period s the 
rise time of the output (approximately 3 ns for ABT). The bypass capacitor must supply the charge in that same period 
of time to avoid Vee drop, therefore distance becomes an important issue. Line inductances can block the charge from 
flowing, leaving the power line (or plane) disturbed. 

Using the formula for paralleled wires: 

L = 1 IlO Ln .i 
3t r 

(1) 

where dis the distance between the wires, r is the radius of the wires, I is the length of the wires and 110 is the permeability 
of medium between wires, one can note that the inductance (L) is directly proportional to the distance between the lines 
as well as the length of the lines. Therefore, by reducing the loop ABCD in Figure 3, we can minimize the inductance 
and allow the capacitor to do its function more efficiently, and hence keep the noise off the power line (or plane). 

A 8 

VCC--e--t ----r---=g::-z = 100W 

'10 

VCC 

1= SV/100Q = SOmA 

C D 
GND 

Figure 3. Capacitive Storage (Bypass Capacitor) 

Several tests were done on an 'ABT541 device to study the behavior of its power line (or plane) as the outputs switch 
simultaneously. This data is taken at different distances from the power pin (0.3, 1, and 2 inches) using four chip 
capacitors (0.001, 0.01, 0.1, and 1IlF), with an input frequency of 33 MHz and all eight outputs switching (worst case). 
Figure 4 shows the line disturbance increases as the capacitor is moved away from the power pin. 
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Figure 4. VCC Line Disturbance vs Cap Size at Different Distances 

1.000 

Output Load Effect 

Capacitive loads combined with increased frequency result in higher transient current and possible Vee oscillation. If 
the output load is purely resistive, the increase in frequency does not affect the rising and falling edge of the outputs, 
therefore not increasing the Vee line disturbance. Figure 5 shows the power line behavior across frequency while driving 
a resistive load only, and Figure 6 shows the same plot with an additional 60-pF capacitive load. 
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Figure 5. Vcc Line Disturbance vs Cap Size With Resistive Load at Different Frequencies 
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Figure 6. Vee Line Disturbance vs Cap Size With 60-pF Load at Different Frequencies 

1.000 

When driving large capacitive loads, more charge will need to be supplied to the output load, resulting in a slower rising 
or falling edge. However, if the bypass capacitor is not capable of providing the needed charge, power lines (or planes) 
start to ring and eventually oscillate causing failures across the board. These oscillations can be of a great amplitude, 
2 to 3 V p-to-p. Figure 7 shows these oscillations at four different loads (0, 60, 115 and 200 pF) using four different bypass 
capacitors (0.001, 0.01, 0.1, and 1 f.lF). 
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Figure 7. VCC Line Disturbance vs Cap Size at Different Capacitive Loads 
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Capacitor Size 

How can we choose the right bypass capacitor? The most important parameter is the capability of supplying 
instantaneous current when it is needed. 

There are two ways for calculating the bypass capacitor size for a device: 
1. One must know the amount of current needed to switch one output from low to high (I), the number of outputs 

switching (N), the time required for the capacitor to charge the line (~T), and the drop in Vee that can be 
tolerated (~ V). 

The following equation can be used: 

C
- I xN x ~T 
- ~V 

(2) 

where ~T and ~ V can be assumed. 
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For example, say one has the following parameters: tl V = 0.1 V, tlT = 3 ns, N = 8, and I can be obtained from either 
Figure 3, for rough estimate or from the plot in Figure 8, assuming 50-MHz frequency. We are going to use the latter 
parameter for our example, I = 44 rnA. 

Then the equation is as follows: 

C = 44 x 10-
3 

x 8 x 3 x 10-
9 = 10080 x 10-12 = 0.01 IlF 

0.1 
(3) 

2. Several of the capacitor manufacturers specify the maximum pulse slew rate. This allows the capacitor's 
maximum current to be calculated. For example, a O.l-IlF capacitor rated at 50 V/IlS can supply: 
i = cdv/dt = 0.1 x 50 = 5 A. This current is greater than the maximum current (I x N = 44 rnA x 8 outputs 
switching = 352 rnA) required by the device used in the previous example. 

ONE OUTPUT SWITCHING 
50~-------------------------, 

45 
-

< 40 E _ 

l, 35 
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20 30 40 

FREQUENCY MHz 

50 

VCC=5V, 
TA = 25°C, 
Output Load = 60 pF/500 Q 

Figure 8. Icc vs Frequency 
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Conclusion 

From what was mentioned previously, one can see how important is the bypassing technique. Bypass capacitors play 
a major role in achieving reliable systems. The absence of the bypass capacitor can generate false signals and create 
major problems across the entire board. Figure 1 shows the undesired ringing caused by simultaneously switching the 
outputs of the' ABT541. Also, choosing a capacitor with negligible lead inductance can avoid unpredictable behavior 
at high frequencies. Locating the capacitor closer to the Vee pin of a device can avoid further complications and 
eliminate the ringing entirely. Figure 6 shows the Vee line behavior with the bypass capacitor placed 0.3 inches away 
from the Vee pin, whereas Figure 9 shows the same plot with the same load, but the bypass capacitor is located at the 
pin, one can see the dramatic improvement achieved in the latter case. This technique can also be applied to Texas 
Instruments Widebus Til family by bypassing all Vee pins. This was proven to be the most effective method for 
eliminating the Vee line ringing. It is always important to minimize the loop between the Vee pin, the ground, and the 
bypass capacitor. Finally, choosing the capacitor size by using either method mentioned earlier is highly recommended. 
If one considers all these issues, a good bypass technique can be achieved. 
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Figure 9. Vcc Line Disturbance vs Frequency 
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Introduction 

The data in this application note demonstrates the skew between the outputs of a sample of Texas Instruments Advanced 
BiCMOS (ABT) devices. This paper will explain which output skew is being examined, where the data for these curves 
comes from, and how the data is analyzed. Also, some of the errors that may be present in the data will be discussed. 

Skews 

Skew is a term that is used to define the difference, in time, between two different signal edges. There are several different 
types of skew currently being used, they are defined in JEDEC 99 clause 2.3.5: 

Output Skew (tsk(o) - The difference between two concurrent propagation delay times that originate at 
either a single input or two inputs switching simultaneously and terminating at different outputs. 

Input Skew (tsk(i) - The difference between two propagation delay times that originate at different inputs 
and terminate at a single output. 

Pulse Skew (tsk(P) - The difference between the propagation delay times tpLH and tpHL when a single 
switching input causes one or more outputs to switch. 

Process Skew (tsk(pr) - The difference between identically specified propagation delay times on any two 
samples of an IC at identical operating conditions. 

Limit Skew (tsk(l) - The difference between: 1. The greater of the maximum specified values of tpLH 
and tpHL and 2. The lesser of the minimum specified values of tpLH and tPHL' 

The skew discussed here is the skew of propagation delays across the outputs of a device. More specifically, it is the 
difference between the largest value obtained for a propagation delay and the smallest value across all of the outputs. 
For example, if output 3 has the largest propagation delay tpLH and output 14 has the smallest, then the output skew for 
this device would be the difference between the propagation delays for output 3 and output 14 (see Figure 1). 

The majority of the curves presented in this paper consist of data taken on devices that have one output switching at a 
time. This produces a skew that should not be confused with the defined data sheet skew tsk(o). The data sheet value for 
tsk(o) is found by switching all of the outputs simultaneously. 1\vo of the devices examined in this paper (' ABT16240, 
'ABT16500A) include curves which present tsk(o) data. 

Source of Data 

The data used to produce the curves presented in this paper was extracted from the characterization data bases used to 
set the data sheets for the devices presented. The sample size of the data base is approximately thirty devices for each 
characterization lot (wafer) used. 

The data was sorted so that the maximum skew for each device at a particular Vee and temperature combination could 
be determined. Next, the maximum skew values were averaged to produce a data point for each transition. Further 
statistical analysis ofthis data was performed to calculate a standard deviation of the maximum skew across the devices. 
This value was then used to produce a three standard deviations data point for each Vee and temperature combination. 
The data is presented as a family of curves across Vee with each member of the family being an output 
skew versus temperature curve. The curves for each device are broken out by output transition (i.e. tpLH, tpHd. Each 
transition is further separated into a set of curves depicting the average skew across the devices and a set representing 
the average skew plus three standard deviations. 

For those devices (' ABT16952 and' ABT16500A) which have registers, the data path chosen for each device was the 
path which put the device in a transparent mode. Also, for the bidirectional devices (' ABT16245, 'ABT16952, and 
'ABT16500A) the A-to-B direction was used. 
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Figure 1. Skew = ItpLH14 - tpLH31 

Sources of Error In Data 

The data in this paper was taken on an IMPACT tester, which is a piece of automatic test equipment used to characterize 
integrated circuits. The tester is offset using a golden unit which has had data taken on a lab bench setup. It is this process 
of offsetting which is the main source of error in the data. 

Briefly the tester is offset in the following manner: First the golden unit has its propagation delay measurements taken 
at 25°C and 85°C using a pulse generator as the source and an,oscilloscope as the measurement unit. The golden unit 
is then placed on the IMPACT and the data is again taken. The difference between the two values is the offset. The 25°C 
offsets are used for the data taken at -55°C, -40°C and 25°C while the 85°C offsets are used at 85°C and 125°C. 

Great care is taken during this process to ensure that the induced error is kept to a minimum. For example, the boards 
are checked before use to ensure the output loads are correct, the oscilloscope is calibrated each day and the input signals 
are closely monitored to ensure that the intended signal is delivered to the golden unit. 

This reduction in error is quite important in this application due to the fact that the average skews for the devices are 
about 200 ps. A 20-ps error in offsets translates into an approximate error of 10% in the output skew data. 

However, it can be seen in the curves presented here that the error has been kept to a minimum and that the curves are 
fairly well behaved. 

Conclusion 

The family of curves presented in this paper demonstrates that the Texas Instruments Advanced BiCMOS family of 
devices can be expected to produce an average skew between outputs that will remain below 400 ps for devices with 
single switching outputs. Also, when a device has its outputs switching simultaneously, the average skew across the 
outputs can be expected to remain below 700 ps. 
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Mixing ItUp With 3.3 Volts 

Ken Ristow 
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Advanced Bus Interface Applications 
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Introduction 

The evolution to 3.3-volt supply is being driven by 
a complex matrix of requirements. Leading the 
way are the characteristics of advanced 
semiconductor processing and the need to reduce 
system power without a corresponding tradeoff in 
system performance. Reduction of the horizontal 
and vertical feature sizes of transistors is the most 
common method of increasing the density of cells 
that can be contained in an integrated circuit. 
These feature sizes, or geometries, are typically 
represented as minimum process dimensions for 
advanced products such as. dynamic random 
access memories (DRAMs). 

DRAM manufacturers have forecasted that all 
64M versions will be developed for operation from 
a supply voltage of 3.3 +/- 0.3 volts. For 16M 
DRAM product there is no such rule-of-thumb as 
certain vendors expect to operate from 3.3 volts, 
while others will offer different product versions 
with differing voltage levels. An approach used by 
several manufacturers is to provide 5-volt power 
supply operation externally with internal 
step--down conversion to 3.3 volts. For static 
random access memories (SRAMs) , 
manufacturers have announced that most 
versions of the 16M will operate at 3.3 volts or 
lower (with some down to 2.7 volts). 

Typical 1 M DRAM geometries are on the order of 
1.2 microns, and it is not a problem to apply a 
5-volt power supply to these type of products. 
·However, as the feature sizes of DRAMs shrink, 
the stresses of 5-volt operation can preclude their 

Steve Perna 
Texas Instruments 

Marketing Manager - Advanced Bus Interface 
PO Box 655303 MS8323 

Dallas TX 75265 

reliable operation due to high field effect failures. 
One such effect is hot carrier injection which over 
time increases the transistor's threshold, leading 
to eventual non-operation. Another field effect 
concern is the breakdown of the transistor's gate 
oxide, causing internal shorts. Therefore, 
reducing the supply voltage is one way to insure 
reliable operation of devices fabricated in 
state-of-the-art processes. 

P(W) 
1.2 ,-----,----,-----,------r----, 

1.0 Eight bit device 
All switching 

0.8 f-----+----+--!Hf-Atjft---:::i1"'~r___---I 

0.6 f-----+----+------::::;;~-+--______1r___---I 

0.4 r___--+~~-t--~~'=V'f-__t____== ____ ---"III 

0.2 1--~~--:':::;j..-.......:=--+--__t-----1 

O---~--~--~-~--~ 

o 10 20 30 40 50 
Frequencey (MHz) 

Figure 1. 3-V to 5-V Power vs Frequency Comparison 

The reduction of Vcc from 5 volts to 3.3 volts also 
reduces the power consumed by the device, 
increasing system reliability while reducing costs 
associated with the removal of the heat. The 
power consumption of a device is primarily a 
function of its capacitive load, frequency of 
operation, and supply voltage. However, 
capacitive load and frequency have a linear effect 
on a device's power consumption while supply 
voltage has a square relationship. Because of this 

11-31 



square relationship a small reduction in voltage 
significantly reduces the power consumed, as 
illustrated in Figure 1, and is a driving factor 
towards 3.3 volt operation. 

The Market for Low Voltage 

User demand for low voltage products can be 
grouped into specific brackets depending on their 
performance-power priorities. End equipments 
such as mutli-user servers, engineering 
workstations, high-end desktop PCs, and other 
high performance motherboards favor high 
performance over low power but are interested in 
3.3-volt products to reduce or eliminate bulky, 
noisy cooling fans in the never ending attempt to 
shrink external case size for better desktop fit. 
Some end equipments favor low power at the 
expense of high performance such as battery 
powered notebook and palmtop computers, 
portable test equipment, and point-of-sale 
terminals. A few end equipments require equal 
priority for high performance and low power such 
as laptop computers, automotive and air/space 
products. 

The universal benefits to users of low voltage 
product~ are higher reliability and lower cost. The 
higher reliability is relative to standard 5-volt 
solutions and results from lower stress gradients 
on device junctions and oxides, lower build-up of 
heat due to lower power consumption and 
improved Signal integrity from the reduction in 
ground bounce and signal noise. Lower power 
consumption usually yields lower costs since 
power costs money to generate and heat costs 
money to dissipate. All things considered it is 
desirable to use inexpensive plastic packages 
instead of metal or ceramic to dissipate heat. For 
battery users an added benefit of the lower power 
consumption of low voltage products is one of 
increased battery lifetime. 

Of all the end equipment groups which can benefit 
from the use of low voltage products, it appears 
that demand will be initially driven by battery 
operated computers. This market segment is 
defined by notebook and palmtop computers, as 
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well as, point-of-sale terminals which are 
designed to capture data at remote field sites and 
either store it for downloading later or transmit it 
real time via an on board transmitter. The goal for 
these systems is to have a battery life of 8 to 
10 hours, roughly the equivalent of one work day 
or the time to complete a transcontinental airplane 
trip. 

The unregulated battery market is itself quite 
varied, however, because different batteries 
exhibit very different voltage characteristics 
between fully charged and discharged states. Two 
AA batteries provide for 3-volt supply when 
charged, decreasing to about 2.7 volts after use. 
Three NiCad batteries provide for a baseline 
3.6 volt supply fully charged but the spread 
actually runs from about 3.3 volts up to 3.9 volts. 
For now the unregulated battery market demands 
low voltage products which are optimized to run 
from 2.7 volts up as high as 3.9 volts. Since 
performance is directly related to supply voltage, 
it is more important for device optimization to be 
extended down to 2.7 volts since this is where 
devices will slow down appreciably. 

There are some barriers for low voltage 
acceptance in the short term. Specification 
standardization remains an issue. Also, the 
access to adequate supplies of 3.3 volt devices 
can be a problem. Generally DRAM memories are 
leading the way into 3.3-volt operation with SRAM 
memories close behind. Coupled with the low 
voltage microprocessors now available systems 
are being implemented with the core components 
operating at 3.3 volts, with volume requirements 
not beginning until the '94-'95 time frame. 
Hindering the migration to a full 3.3-volt system is 
the availability of support products such as: disk 
drives, LCOs, NO, RFtransmitters and EPROMS. 

Migration to 3.3 Volts 

The need to migrate to power supplies less than 
3.3 volts has been an issue since 1984 when, 
through various JEOEC committees, two 
standards were adopted. Standard 8.0 was 
intended to address both regulated (3.0 V to' 



3.6 V) and unregulated (2.0 V to 3.6 V) battery 
applications. Standard 8.1 was intended to 
address higher performance applications 
operating from a regulated power supply which 
could interface to a standard 5-volt TTL device as 
well as a low voltage device. Essentially Standard 
8.0 established regulated low-voltage CMOS 
(LVCMOS) and unregulated low voltage battery 
operated (LVBO) interfaces, and Standard 8.1 
established the low-voltage TTL (LVTTL) 
interface. 

Committee members have since determined that 
the original two standards are inadequate. Since 
most systems currently require a TTL interface, 
Standard 8.1 LVTTL is the more critical one being 
reviewed now. When ratified the new LVTTL 
standard will present methods for interfacing with 
5-volt systems, as well as, contain a provision for 
battery operated systems. Until this point 
however, a generic lack of compatibility will exist 
between the various 3.3-volt and 5-volt interfaces. 

Existing solutions for 3.3-volt operation have 
historically been 5-volt products and processes 
characterized for 3.3 volt operation. A CMOS 
process is typically chosen because of the scaling 
effect of the inverter thresholds with respect to the 
supply voltage. HCMOS and Advanced CMOS 
devices support both 5-volt and 3.3-volt operation 
by this method. One drawback is slower 
propagation delay when compared to parts 
specifically designed for 3-volt operation. A 
limitation of many of these devices is their inability 
to directly interface to a 5-volt system when 
running off a 3.3-volt supply, due to diodes from 
the input and input/output (I/O) pins to Vcc. This 
limits input voltages to Vcc+0.5 volts and limits 
direct connection to a 5-volt system. 

Mixed Mode Operation 

This dilemma of device compatibility between the 
large installed base of 5-volt systems with the 
newly emerging 3.3-volt systems is a pressing 
industry concern. Mixed mode operation allows 
for direct communication between the two 
systems. Devices which support this mode must 

be designed for maximum input voltages of 
5.5-volt without any long term reliability issues. 
Another concern is that the output drive must be 
capable of driving a standard TTL backplane, 
while still providing for rail-to-rail switching for 
compatibility with 3 volt CMOS system. 

LVCMOS 

(2.7 V - 3.6 V) 
3.3V 

Voh 

Vih 

Vth 

Vii 

Vol 

LVTTL 
(3 V-3.6 V) 

3.3V 

Voh 2.4V 

Vih 2V 

Vth 1.5V 

Vii O.BV 

Vol O.4V 

OV 

TTL 
(4.5 V - 5.5 V) 

5V 

Voh 2.4 

Vih 2V 

Vth 1.5 

Vii 
Vol 

OV 

Figure 2. Comparison of 3.3-V and 5-V Interfaces 

Figure 2 compares the standard TTL DC interface 
levels with two of the emerging low voltage 
standards. Low voltage CMOS (LVCMOS) is a 
pure CMOS specification which specifies low 
current rail-to-rail output drive, along with input 
voltage level, Vih and Vii, which are ratios of Vcc. 
Low-voltage TTL (LVTTL) utilizes the standard 
TTL input levels of 0.8 and 2.0 volts, as well as 
specifying a higher DC output drive than 
(LVCMOS). To insure interoperability between 
these three varied standards, a multi-purposed 
low-voltage interface device must meet all of the 
requirements of the three different specifications. 

LVT Family Characteristics 

To address the need for a complete low voltage 
interface solution, Texas Instruments has 
developed a new generation of logic parts capable 
of mixed mode operation. The LVT series of parts 
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rely on a state of the art sub-micron BiCMOS 
process to provide up to a 90% reduction in static 
power dissipation over ABT, as well as the 
following family characteristics: 

5.5-volt maximum input voltage. 

Specified 2.7- to 3.6-volt supply voltage. 

I/O structures which support live insertion. 

Standard TIL output drives of: 
VOH = 2 V at IOH = -32 rnA 
VOL = 0.55 V at IOL = 64 rnA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 
ICC(L) = 15 rnA 
ICC(H) = 250 ~ 
ICC(Z) = 250 J-lA 

Propagation delays of: 
tpd < 4.6 ns 
tpd (lE to Q) < 5.1 ns 
tpd (ClK to Q) < 6.3 ns 

Surface mount packaging support 
including fine-pitch packages: 

48- and 56-pin SSOP for lVT 
Widebus™ 
20- and 24-pin TSOP for standard lVT 

LVT Input/Output Characteristics 

Figure 3 shows a simplified lVT output and 
illustrates the mixed mode signal drive designed 
into the output stage. This combination of a 
high-drive TTL stage along with the rail-to-rail 
CMOS switching gives the lVT series of product 
extreme application flexibility. These parts have 
the same drive characteristics as 5-volt ABT 
devices, Figure 4, providing the DC drive needed 
for existing 5-volt backplanes, thus, allowing for a 
simple solution to reduce system power, via the 
migration to 3.3-volt operation. 
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Figure 3. Simplified LVT Output Structure 

Not only can lVT devices operate as 3 V to 5 V 
level translators by supporting input or I/O 
voltages of 5.5 volts with Vcc= 2.7 to 3.6 volts, the 
inputs can withstand 5.5 volts even when Vcc= 0 
volts. This allows for the devices to be used under 
partial system power down applications or those 
which require live insertion. 
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Figure 4. ABT vs LVT Output Drive Comparison 



Bus Hold 

Many times devices are used in applications that 
do not provide a pull-up or down voltage to the 
input or I/O pin when the driving device goes into 
a high-impedance state, as in the case of CMOS 
buses or non-bused lines. To prevent application 
problems or oscillations a large pull-up resistor is 
typically used, but this consumes board area and 
contributes to driver loading. The LVT series of 
devices incorporate active circuitry that holds 
unused or floating inputs or I/Os at a valid logic 
level. This circuitry provides for a typical holding 
current, +/-100 f,tA, that is sufficient enough to 
overcome any 'CMOS'-type leakages. Since this 
is an active circuit is does take current, 
approximately +/-500 !-lA, to toggle the state ofthe 

input. This current is trivial when compared to the 
tens of rnA of current that is needed to charge a 
capacitive load, thereby not affecting the 
propagation delay of the driving output. 

Conclusion 

LVT devices solve the system need for a 
transparent seam between the low voltage and 
5-volt sections, by providing for mixed signal 
operation. The devices support live insertion or 
partial power applications, while providing for low 
input leakage currents. The outputs are capable 
of driving today's 5-volt backplanes, with a 
con~iderable reduction in the device's power 
consumption, as well as, being packaged in state 
of the art fine pitch surface mount packages. 
Widebus is a trademark of Texas Instruments Incorporated. 
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Abstract 

In order to meet current and future system 
requirements of increasing speed and decreasing 
size, integrated circuit manufacturers are pushing 
the edge on existing packaging technology. No 
longer is a component's performance determined 
by process technology alone but also by the 

. thermal limitations of its package. As a leader in 
package technology, Texas Instruments has 
introduced a number of fine pitch packages and is 
acutely aware of the thermal considerations which 
must be examined by systems designers. This 
paper is intended to create awareness and 
understanding of thermal issues and to explore 
factors which influence thermal performance. 

Introduction 

24-pin SOIC 
Area = 165 mm2 

D 
48-pin SSOP 
Area = 171 mm2 

o 
24-pin SSOP 
Area = 70 mm2 

lOa-pin SOFP and 
lOa-pin Cavity SOFP 
Area = 266 mm2 

24-pin SOIC 

jc:::Jl 
Height = 2.65 mm 
Volume = 437 mm3 

Lead pitch = 1.27 mm 

48-pin SSOP 

Height = 2.74 mm 
Volume = 469 mm3 

Lead pitch = 0.635 mm 

24-pin SSOP 

~ 
Height = 2 mm 
Volume = 140 mm3 

Lead pitch = 0.65 mm 

lOa-pin SOFP 

~------~ 
Height = 1.5 mm 
Volume = 399 mm3 

Lead pitch = 0.5 mm 

Thermal awareness became an industry concern 
when surface mount (SMT) packages began 
replacing through hole (DIP) packages in PCB 
designs. Circuits operating at the same power 
enclosed in a smaller package meant higher power. 
To add to the issue, systems were requiring 
increased through-put which resulted in higher 
frequencies, increasing the power density even 
further. Not only are these same concerns still 
haunting designers today, they are progressively 
getting more severe. 

Figure 1. Advanced Packages 
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A glance at Figure 1 will explain part of the reason 
for increased attention to thermal issues. As a 
baseline for comparison the 24-pin sOle is 
pictured along with several fine-pitch packages 
supplied by TI, including the 24-pin SSOP (shrink 
small-outline), 4S-pin SSOP and the 1 ~O-pin SQFP 
(shrink quad flat pack). The 24-pin SSOP (S, 9, 
10 bits) allows for the same circuit functionality of 
the 24-pin sOle to be packaged in less than halfthe 
area, while the 4S-pin SSOP (16, 1S, 20 bits) 
occupies just slightly more area but has twice the 
functionality of the 24-pin sOle. This same 
phenomena is expanded even further with the 
100-pin SQFP (32 and 36 bits) which is the 
functional equivalent of four 24-pin or two 4S-pin 
devices with additional board savings over that of 
the SSOP packages. As the trend in packaging 
technology continues to give way to smaller 
packages, attention must be focused on the 
thermal issues this creates. 

Reliability 

The overriding effect of increased power densities 
in integrated curcuits is a decrease in overall 
system reliability. A direct relationship exists 
between junction temperature and reliability which 
can be shown using the Arrhenius equation. 

AF = Exp [Ea/k(1ff1- 1m)] (1) 

Where: 

AF acceleration factor 
Ea activation energy (eV) 
k Boltzmann's constant (8.617 x 10-5 eVIl<) 
T1 use junction temperature (I<) 
T2 stress junction temperature (K) 

The acceleration factor can be used to determine 
the failure rate of a given component. 

FR (failure rate) = 1/AF 
(2) 

Table 1 provides an example of a device with an 
initial junction temperature of 1000 e and the 
calculated failure rate decrease as the in use 
junction temperature is lowered. The data given in 
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Table 1 indicates that lower junction temperature 
will result in increased system reliability. 

Table 1 

Temp C AF FR % FR Decrease 

100 1.00 1 .00 0 

90 1.54 0.65 35 

80 2.41 0.41 59 

70 3.90 0.26 74 

60 6.48 0.15 85 

Ea= O.5eV 
% FR Decrease = 1 - FR 

A better understanding of the factors which 
contribute to junction temperature (Tj) will provide 
a system designer with more flexibility when 
attempting to solve thermal issues. Device junction 
temperature is determined by the following: 

Where: 

Tj 
Ta 
8JA 

Pr 

junction (die) temperature (0C) 
ambient temperature (0C) 
thermal resistance of the package from 
the junction to the ambient (OCNJ) 
total power of the device rN) 

(3) 

Among the things that can alter junction 
temperature are lower chip power consumption, 
longer trace length, heat sinks, forced airflow, 
package mold compound, lead frame size and 
material, surface area, and die size. Some of these 
are mechanically inherent to a particular package 
while others are controlled by the designer and are 
application specific. To understand which variables 
can be influenced by practicing good thermal 
design techniques requires a more detailed 
investigation of power considerations as well as 
thermal resistance measurements. 



Power Consumption 

One way to lower the junction temperature {Tj} of a 
device, thus improving reliability, is to lower the 
power consumption. A variety of options are 
available to help achieve this, such as, low power 
process technologies, reduced output swing, and 
reduced power supply voltage. A close look at the 
power performance and advantages of several 
popular logic families will assist the designer when 
choosing what best fits his/her needs. 

The choices available from Texas Instruments for 
high speed bus-interface ranges from standard 
bipolar (F) to advanced CMOS (ACLJACT) to 
state-of-the-art BiCMOS (BCT) and advanced 
BiCMOS (ABT). . Figures 2-4 show current 
consumption comparisons of 244 functions for 
these technologies across frequency. As expected, 
the bipolar device consumes more current than the 
CMOS device at lower frequency, but as frequency 
increases this relationship no longer holds true. In 
fact, there exists a region in the frequency range 
where the CMOS device will consume more current 
than the bipolar device. The point at which they are 
equal is referred to as the cross-over frequency. 
Notice the low frequency where the cross-over 
point for ABT and ACT occurs. 

Typical applications for bus-interface devices 
require them to be disabled or in the stand-by mode 
during certain periods of time, for instance, while 
other devices access the bus. This can result in a 
large decrease in current consumption for ABT, 
BCT, and ACT devices which have low stand-by 
current. These values are given in the datasheets 
as Icc for ACT and Iccz for ABT (250 IlA) and BCT 
(s 10 mA). Current consumption data versus 
percent duty cycle enabled is shown in Figure 5. 

The frequency of the data is held constant at 
25 MHz and all outputs are switching. 

The power consumption data provided is limited to 
a small range of variations, however, using this data 
along with standard formulas power consumption 
can be calculated for specific applications. 
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Power Calculations 

additional current because they may not be driven 
all the way to Vcc or GND, therefore the input 
transistors are not completely turned off. This value 
is known as ~Icc and is also provided in the 
datasheet. 

Dynamic power consumption results from the 
charging and discharging of both internal parasitic 
capacitances as well as external load capacitance. 
The parameter for ACT and AC and devices which 
accounts for the parasitic capacitances is known as 
Cpd and is obtained using the following formula, 
and is found in the datasheet. 

Where: 

Fi 
vee 
CL 
lee 

Cpd = [lee (dynamic )/(V ee - Fi)] - CL 

input frequency (Hz) 
supply voltage M 
load capacitance (F) 

(4) 

measured value of current into the device 

Although a Cpd value is not provided for ABT, BCT, 
or F devices, Icc versus freq'uency curves display 
essentially the same information. The slope of the 
curve provides a value in the form of mA/(Mhzxbit) , 
which when multiplied by the number of outputs 
switching and the desired frequency, provides the 
dynamic power dissipated by the device (without 
the load current). 

The following equations can be used to calculate 
total power for CMOS, Bipolar, and BiCMOS 
devices. 

When calculating the total power consumption of a PT = PS(tatic) + PO(ynamic) (5) 

circuit, both the static and the dynamic currents CMOS 
must be taken into account. 

Both bipolar and BiCMOS devices have varying 
static current levels depending on the state of the 
output (lCCL, ICCH' IcCz) , while a CMOS device has 
a single value for Icc. (These values can be found 
in the individual datasheets.) ACT and ABT inputs 
when driven at TTL levels will also 'consume 
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AC (CMOS-level inputs) 

Ps = Vee x Iec 
Po = [(Cpd + C0 x Vee2 x fl] Nsw 

ACT (TTL-level inputs) 

Ps = Vee [lee + (NTIL x ~Iee x DCd)] 
Po = [(C1xJ + CL) x Vee2 x fl]Nsw 

(6) 

(7) 



BiCMOS/Bipolar 

Ps = Vee [DCen(NH x leeH/NT + NL x leeLINT) (8) 

+ (l-DCen)Iccz] + (NTTL x alee x DCd) 

Note: alcc = 0 for bipolar devices 

Where: 

PD = [DCen x Nsw x Vee x fl x (VOH- VoL> x CL}9) 
+ [DCen x Nsw x Vee f2 x (mA/MHz x bit)] x 10-

Vcc supply voltage M 
Icc power supply current (A) 

(from the datasheet) 
ICCl = power supply current when outputs are in 

the low state (A) (from the datasheet) 
ICCH = power supply current when outputs are in 

the high state (A) (from the datasheet) 
Iccz = power supply current when outputs are in 

the high-impedance state (A) (from the 
datasheet) 

alcc = power supply current when inputs are at a 
TTL level (A) (from the datasheet) 

DCan = % duty cycle enabled (50% = 0.5) 
DCd % duty cycle of the data (50% = 0.5) 
NH number of outputs in the high state 
NL number of outputs in the low state 
Nsw total number of outputs switching 
NT total number of outputs 
f1 operating frequency (Hz) 

. f2 operating frequency (MHz) 
VOH output voltage in the high state M 
Val output voltage in the low state M 
Cl external load capacitance (F) 
mA/(Mhzxbit) = slope of the Icc vs frequency curve 

Thermal Resistance Values 

Design trends requiring board size reduction have 
made way for circuit manufacturers to produce 
fine-pitch packages which appear to threaten the 
reliability of systems due to further thermal 
constraints. As a leader in packaging technology, 
Texas Instruments has done considerable 
research into the validity of traditional thermal 
measurements and data provided by circuit 
manufacturers. 

Unlike datasheet parameters, where the industry 
has adopted a standard load for measurement 
(50 pf, 500 Q), the measurement of 8JA has no 
standard to which all manufacturers comply. The 

problem facing the designer wishing to make 
comparisons of thermal data from several 
manufacturers is that this could be an apples to 
oranges type comparison. As a result, a software 
package has been developed at TI to allow 
designers to obtain thermal data based on their 
specific application. 

The validity and usefulness of the traditional 
approach to presenting 8JA values became a 
pressing issue when TI and another manufacturer 
measured an identical package and obtained 
results which varied by 40%. Extensive research 
led to the conclusion that the methodology used to 
measure 8JA did not cause the discrepancy but the 
physical aspects such as trace length, trace width, 
number of devices per board, and proximity of the 
other devices did. 

To demonstrate the extreme impact of trace length 
alone, Figure 6 shows graphs of the 8JA values for 
Texas Instruments 48-pin shrink small-outline 
package (SSOP) at 0 Ifm and 250 Ifm with varying 
trace lengths. (The 48-pin SSOP is pictured in 
Figure 1 for a side by side comparison with the 
standard 24-pin SOle, the 24-pin SSOP and the 
100-pin SQFP). The data in Figure 6 clearly shows 
the need for more complete thermal data, not 
simply a single data point. 
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Figure 6. 48-pin SSOP 8JA vs Trace Length 
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There are, of course, other methods to lower the 
9JA of a device. Using heat sinks or blowing air 
across a device will certainly improve the ability to 
remove heatfrom its surface. Figure 7 provides 9JA 
data for the 48-pin SSOP with trace lengths of 
200 mils and 1 inch while varying the amount of 
airflow. Although many applications tend to limit the 
amount of airflow allowed, it provides excellent 
benefits when possible. 

(, , 
, 

100 , .. ~ 
, , 

, ') ~, , , 20 mils , 
t---I--, 

... 
~ , , 

~ --, 
~ 

, - ' ~', -~ t---N 1( 00 mi ~ ~ 

80 

60 

40 

20 
o 50 100 150 200 250 300 350 400 450 500 

Airflow (LFPM) 

Figure 7. 48-pin SSOP 9JA vs Airflow 

A comparison was made of several variables which 
have a direct effect on 9JA values. This data is 
shown in Figure 8. Surprisingly, the major 
contributing factor is trace length not airflow. Once 
again, this validates the need for improvement not 
necessarily in the test methodology used to 
calculate 9JA values, but certainly in the way they 
are provided. 

Texas Instruments has taken the step of providing 
9JA values for a variety of packages (including the 
SOle, SSOP and aSOP) in a user-friendly 
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software package. The program allows the 
designer to specify his/her own conditions such as 
trace length, airflow, proximity of other devices, and 
trace width in order to obtain realistic thermal 
solutions. 

D -.. 
~ 

D1J 
~ 

~ ---

Figure 8. 48/56-pin SSOP K-Factor 
Board Modeling 

YARIABLE BANGE % CONTRIBUTION 

TRACE LENGTH 75 mils - 2000 mils 41.4 

AIRFLOW o LFM - 500 LFM 28.8 

BOARD EXTENSION 
AFTER TRACE o mils - 400 mils 6.5 

BOARD EXTENSION 
AFTER PKG END o mils - 755 mils 2.6 

TRACE THICKNESS 1 oz-2 oz 2.2 

TRACE WIDTH 3 mils - IS mils 2.1 

POWER O.SW-l.SW 0.1 

TOTAL INTERACTIONS 
BETWEEN FACfORS 16.3 



Conclusion 

How can a system avoid being a reliability 
nightmare in today's world where: 

• Eight-bit devices are being replaced by 
16 and 32 bits in a single package, 
increasing the power. 

• Higher operating frequencies add to the 
increase in power. 

• Fine-pitch packages are reducing the 
amount of available surface area to remove 
heat from a device. 

Semiconductor manufacturers must take the first 
step and provide realistic and useful thermal 

information which will provide designers key 
variables to focus on for thermal management. 

For Further Information 
Thermal Software 

Contact the factory - (903) 868-7682 

Power Dissipation 

Advanced CMOS Logic Designer's Handbook, 
Texas Instruments, 1988. 

SSOP Designer's Handbook, Texas Instruments, 
1991. 
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Recent Advancements in Bus-Interface Packaging and Processing 

Ken Ristow 
Advanced Bus Interface Applications 

Texas Instruments Incorporated 
P.O. Box 84, M/S 814 
Sherman, TX 75090 

Introduction 

Over the past several years the advancements in 
semiconductor processing have been combined 
with advanced surface mount packages to offer 
solutions to board area concerns, as well as, 
providing for increased system performance. 
Figure 1 compares the reduction of the package's 
lead pitch to that of both CMOS and BiCMOS 
transistor geometries. This paper will explore the 
different types of fine pitch logic packages and the 
bus interface solutions provided when they are 
combined with sub-micron semiconductor 
processes. 

Evolutions in Device Packaging 

With the need for increased functionality in less 
board area has come the consolidation of much of­
the board's logic into higher complexity devices. In 
many cases the discrete logic parts that remain, 
primarily interface/bus drivers, must occupy the 
board area leftover after the higher level chips, i.e., 
microprocessor, ASICs, memory, etc., have been 
laid out. To meet this task the standard 
small-outline Integrated circuit (SOIC) has evolved 
in two distinct paths. One path reduces the 
package's area and volume (see Figure 2), and the 
other increases the bit density of the device (see 
Figure 3). 
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Figure 1. Packaging/Processing Evolution 

One method to increase bit density is to keep the 
number of pins constant while reducing both the 
lead pitch and package area. The 20/24 pin SSOPs 
utilize a 0.65-mm lead pitch to achieve over a 50% 
reduction in area, compared to their standard SOIC 
counterparts. The package height is also reduced 
from 2.65 mm for, the SOIC to 2 mm for the 
20/24-pin SSOPs. This reduction in volume 
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translates into tighter board to board spacing, 
allowing for denser memory arrays. 

o 
24-pin SOIC 
Area = 165 mm2 

o 
24-pin SSOP 
Area = 70 mm2 

D 
24-pin TSOP 
Area = 54 mm2 

24-pin SOIC 

)t::::ll 
Height = 2.65 mm 
Volume = 437 mm3 

Lead pitch = 1.27 mm 

24-pin SSOP 

~ 
Height=2 mm 
Volume = 140 mm3 

Lead pitch = 0.65 mm 

24-pinTSOP 

~ 
Height = 1.1 mm 
Volume = 59 mm3 

Lead pitch = 0.65 mm 

Figure 2. 24-Pln Surface Mount Comparison 

The advent of the Personal Computer Memory 
Card International Association (PCMCIA) standard 
has required that the package height be reduced 
even further, thus spawning the thin small-outline 
package (TSOP). This package utilizes 0.65-mm 
lead pitch and has a maximum device height· of 
1.1 mm. With an area of 59 mm2, this package 
utilizes 86% less volume than the standard 24-pin 
SOIC, facilitating the use of logic functions on these 
cards. 

Another way to increase bit density is to reduce the 
lead pitch of the package. The 48/56-pin shrink 
small-outline package (SSOP) halves the lead 
pitch of the SOIC package from 1.27 mm to 
0.635 mm, allowing for twice the number of I/O pins 
in the same board area. Eight-, nine-, and ten-bit 
functions now become 16-, 18-, and 20-bit· parts. 
The 100-pin shrink quad flat package (SOFP), 
along with the high-power cavity-SOFP, further 
reduce the lead pitch to 0.5 mm. These packages 
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double the bit density over the 48-pin SSOP with 
only a 50% increase in area. Both of these high pin 
count packages allow for 32- and 36-bit logic 
functions, providing for efficient buffering of today's 

, 32- and 64-bit bus widths. 

o 
24-pin SOIC 
Area = 165 mm2 

D 
48-pin SSOP 
Area = 171 mm2 

1 ~O-pin SQFP and 
1 ~O-pin Cavity SQFP 
Area = 266 mm2 

24-pin SOIC 

)c:::Jl 
Height = 2.65 mm 
Volume = 437 mm3 

Lead pitch = 1.27mm 

48-pin SSOP 

)~l 
Height = 2.74 mm 
Volume = 469 mm3 

Lead pitch = 0.635 mm 

1 gO-pin SQFP 

Height = 1.5 mm 
Volume = 399 mm3 

Lead pitch = 0.5 mm 

1 ~O-pin Cavity SQFP 

): :~ 
Height = 2.3 mm 
Volume = 612 mm3 

Lead pitch = 0.5 mm 

Figure 3. High Pin-Count Comparison 

Thermal Impedances of Fine-Pitch 
Packages 

As package area decreases, which is the case for 
the 20- and 24-pin SSOP and TSOP, the thermal 
impedance of the package to the ambient 
environment (E>J~ increases. Figure 4 illustrates 
the fact that this relationship is almost linear, and for 
a 50% reduction in area, E>JA doubles for the 24-pin 
SSOP and TSOP. Because of the higher E>JA, 
additional attention must be given to the power 
dissipation of the device to insure proper operation .. 
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Figure 4. 9JA vs Airflow for 24-Pln Packages 

A similar power consideration occurs with the high 
pin count packages due to the increased number of 
bits causing higher power dissipation per package. 
Figure 5 compares E>JA for the 24-pin SOIC, 48-pin 
SSOP, 1 DO-pin SQFP, and cavity SQFP. The cavity 
package mounts the lead frame directly to one of 
the metal lids of the package. This mounting 
provides a direct path for the heat to flow from the 
die to the ambient environment. This package 
accommodates both cavity up or down assembly 
allowing for both conduction, into the board, or 
convection, into the ambient, cooling. 

9JA (OC/W) 
100~-.--.--.--.--.--.--.--.--.~ 

50 100 150 200 250 300 350 400 450 500 

Airflow (LFPM) 

Figure 5. E>JA vs Airflow 

One factor influencing E>JA is the trace length that 
is connected to the package lead finger. This is 
because some of the heat is taken out of the 
package through the lead and dissipated into the 
board as well as through the package top and into 
the ambient air. Non-standard trace length factors 
have been identified as a major contributing factor 
in differences between different manufacturer's 
published thermal values. Figure 6 shows the effect 
that trace length has on the 48-pin SSOP's E>JA. 

x... 
~ 

..... "" i'x Oll PM -- ---~. --DOL, 
. --PM .. 

~ ... 
. 

90 

80 

70 
-.. 

so 
o 0.2 0.4 O.S 0.8 1.0 1.2 1.4 1.S 1.8 2.0 

Trace Length (inches) 

Figure 6. 48-Pin SSOP 9JA vs Trace Length 

Evolutions in Device Processing 

With the improvements to microprocessor clock 
rates and memory access times, bus-interface 
devices have become a larger percentage of the 
total bus cycle time. To keep pace with the need for 
faster logic many semiconductor manufactures are 
utilizing sub-micron SiGMOS processes, utilizing 
shorter gate lengths and thinner gate oxide for 
device speed improvements. The reductions in 
transistor area result in less intrinsic capacitance 
allowing faster internal gate delays, as well as 
lowering the output capacitance (Gi/o). With a lower 
Cilo, ABT devices minimize their impact to system 
loading. 
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In a transmission line environment, when the 
driver's edge rate is less than twice the line's 
propagation delay, distributed output loading has 
the effect of reducing the characteristic impedance 
(Zo) of the transmission line. The higher the 
distributed capacitive load, the lower the apparent 
impedance, making it harder for the driver to switch 
the line on the incident wave. This well known 
transmission line loading equations is: 

Z'=~ 
o )1 + Sl 

Co 

(1) 

where Zo is the line's unloaded characteristic 
impedance, Co is its intrinsic capacitance per unit 
length, and Cd is the distributed capacitive load per 
unit length. 

Zo'(Q) 
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Co= 3 pF/in 
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Distributed Capacitance (pF/in) 

Figure 7. Loaded Zo vs Distributed Capacitance 

Figure 7 shows how the a device's output 
capacitance can lower a line's impedance, as in the 
case of a backplane.lfthe effects ofthe other board 
capacitance contributors - connectors, vias, and 
trace stubs, are assumed to be constant regardless 
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of the device used, and thus ignored, a comparison 
of transmission line loading between different 
technologies can be made. 

3.3-V Operation 

As process geometries move towards gate lengths 
of 0.5 J.A. and below, coupled with the desire for lower 
power consumption, 3:3-V operation becomes 
necessary. Because the migration to 3.3 V will be 
gradual, gated by the availability of semiconductor 
functions, the need for mixed signal level operation 
will be critical for bus interface devices. That is the 
input and I/O pins will be able to have input voltage 
levels up to 5.5 V without any conduction paths to 
V ce. The outputs should also be capable of driving 
a standard 5-V backplane, which would translate 
into drive currents of at least -15 rnA of IOH and 
64 rnA of IOL. 

Advance Bus Interface Solutions 

Memory Driver Usages for the SSOPs 

As pointed out above, any of the SSOPs can be 
utilized as buffers in high-density memory arrays. In 
many instances, series-dampening termination is 
chosen, due to its ease of implementation and 
power savings. Numerous logic devices are 
available that incorporate the series-dampening 
resistor on chip, as in the BCT2XXX series of 
products, simplifying this type oftermination. When 
these parts are packaged in the 20-pin SSOP, as in 
the 'BCT2240DB, a tremendous board real estate 
savings is realized over a discrete approach using 
external resisters and SOIC devices. For PCMCIA 
cards the driver must also offer low-power 
consumption, necessary for battery operation. The 
'AC11244PW (TSOP package) can be used in 
these applications due to its low static power 
CMOS characteristics. 
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Figure 8. Typical tpd vs Capacitive Load 

Many times when an output switches a large 
memory array the capacitive load is localized in 
close proximity to the driver and can be treated as 
a simple lumped load. In these instances it is useful 
to know how the propagation delay (tpd) of the 
driver changes with the additional capacitive load. 
The change in the driver's tpd is due to the 
interaction of its source impedance, Ron, with the 
capacitive load, CI' Figures 8, 9, and 10 show this 
phenomena for the 'AC11244, 'BCT2240, 
'ABT16244, and 'ABT32245 for both single and 
multiple outputs switching. 
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Figure 9. Typical t d vs Capacitive Load 

These three figures illustrate the effect that the 
output impedance of the driver has over tpd 
degradation. Figure 8 shows that even though the 
'AC11244 has symmetrical high and low output 
drive current ratings of 24 mA, tpHL show more 
degradation versus capacitive loading due to the 
graded turn-on of the output to minimize 
simultaneous switching noise [ground bounce]. 
Many advanced CMOS logic devices utilize this 
graded turn-on, but not without the penalty of 
slower propagation delays at higher capacitive 
loads. Figure 7 shows a similar asymmetrical tpHL 
performance, but now it is due to the inclusion of a 
33-Q series output resistor. Contrasting the 
previous two graphs is Figure 10 which highlights 
the high-drive capability of the ABT16XXX and 
ABT32XXX devices, along with the symmetrical tpd 
performance that the -32/64 rnA outputs deliver. 
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Figure 10. Typical t d vs Capacitive Load 

Bus-Interface Usages for the SSOP 

The gains made by utilizing devices with faster 
propagation delays can be lost if the propagation 
delay degrades when multiple outputs on a 
package are switched simultaneously. This effect is 
greatly reduced when a device is packaged in the 
48/56-pin SSOP, because this package allows the 
signal-to-ground ratio of a standard 8-bit function to 
be improved from 8:1 to 2:1, and the signal-to-Vcc 
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ratio improves from 8:1 to 4:1. This multiple power 
pin system translates into a quieter on-chip power 
system when multiple outputs switch, resulting in 
less propagation delay degradation compared to a 
standard 8-bit function. The same can be said ofthe 
1 ~O-pin SQFP and cavity SQFP which utilizes a 3: 1 
signal-to-ground ratio. Figure 11 compares the 
change in tpd vs number of outputs switching (in 
phase) of a typical 244, buffer-type function when 
packaged in a 48-pin SSOP and 100-pin SQFP to 
the performance in a 20-pin DIP and sOle. 
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Figure 11. Typical dtpd vs Outputs Switching 
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Conclusion 

The various fine pitch surface-mount packages 
give the designer a wide range of solutions to 
today's system area and volume constraints. The 
high pin count SSOP and SQFP packages allow 
bus-interface devices to track the trend of wider 
data bus widths, while providing superior electrical 
performance when compared to the standard 
end-pin product. The cavity SQFP allows for higher 
power dissipation applications, allowing the 
interface device to operate at higher frequencies. 
The low pin count SSOPs occupy less volume than 
other surface mount devices, facilitating their use in 
height critical applications. 

For Further Information 

Transmission Lines 
Advanced Schottky Family Applications, 
Texas Instruments Advanced Schottky 
Data Book, 1986. 

Advanced CMOS Logic Designer's 
Handbook, Texas Instruments, 1988. 

Power DiSSipation 
SSOP Designer's Handbook, 
Texas Instruments, 1991. 
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214-997-5210 

As the operating frequencies of 
microprocessors increase, the period of time 
allotted for memory access, arithmetic 
computation or similar operation decreases. With 
this in mind, a new series of Advanced Bus 
Interface Logic (ABIL) products developed with 
Texas Instruments' sub-micron Advanced 
BiCMOS (ABT) process technology assume a 
prominent role as the key high performance logic 
needed in today's workstation, personal and 
portable computer, and telecom systems. The goal 
of this family of products is to provide system 
designers a bus interface solution combining high 
drive capability, low power consumption, signal 
integrity and propagation delays fast enough to 
appear transparent with respect to overall system 
performance. Fine pitch package options simplify 
layout, reduce required board space and decrease 
overall system costs. Novel circuit design 
techniques add value over competitive solutions. 

TRENDS IMPORTANT FOR TODAY'S 
SYSTEM DESIGNER 

Modern system designers face many 
complex challenges in meeting their design goals. 
The trends toward (need for) faster cycle times, 
lower power consumption, smaller footprints, 
greater reliability and lower total system cost 
combine to put ever increasing pressure on today's 
system designer. 

frequencies have increased steadily with each 
succeeding product generation. The most 
advanced RISC processors in development are 
touting frequencies in the area of 200 MHz. For 
production systems it is not unusual for processors 
to run on the order of 50 MHz and above. 
Increasing clock and microprocessor frequencies 
are now beginning to put pressure on surrounding 
memory and logic to make greater contributions in 
reducing overall system cycle times and improving 
overall system performance. 

Higher performance systems require the 
designer to focus on total system power 
requirements. Faster systems traditionally requiTe 
more power which often means more costly 
solutions. Power costs money to supply and 
heat buildup due to this power costs money to 
remove. Also, excess power consumption 
adversely affects reliability due to the increase in 
the junction temperature of the silicon 
components. Lower power devices reduce 
requirements for larger power supplies and high 
cost cooling techniques, and could lead to smaller 
system packaging. 

Occurring in parallel with demands for 
increased system performance and reduced system 
power consumption is demand to house systems in 
smaller cases, boxes, chassis and cabinets. This 
miniaturization requires that each system 
component be optimally laid out in silicon, 
packaged and mounted on the PCB board. 

The need for faster cycle time has Speed, power, size, cost and reliability 
traditionally been addressed by the microprocessor 
manufacturer. Clock and microprocessor are all parameters by which system and end 
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equipment success are measured. Semiconductor technologies thrived because they were cheap and 
manufacturers must be sensitive to these readily available. 
parameters and be able to provide well-defined 
and designed products to meet these needs. 

ADVANCED BUS INTERFACE WGIC (ABIL) 
AS THE SYSTEM BUS INTERFACE 

Semiconductor vendors are required by 
system design houses to provide new products 
which are faster, consume less power, exist in 
smaller packages and present a lower relative cost 
than their predecessors. Since the early 1970s 
many different logic product technologies have 
attempted to meet these demands. 

Early logic product technologies often 
forced the system designer to make tradeoffs. As 
Figure 1 details, speed and power were the most 
typical design goals traded off. Solutions such as 
Schottky or HCMOS respectively offered high 
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The cycle time requirements for interface 
logic vary as a function of microprocessor and 
clock speed. In an 8 MHz system, the total system 
cycle available for completion of all operations is 
250 nanoseconds. This can be roughly budgeted 
into 160 nanoseconds for the memory access, 45 
nanoseconds for processor set-up and 45 
nanoseconds for the interface logic (including 
signal propagation across printed circuit board 
traces). With 45 nanoseconds available for 
interface, a forgiving, low-performance 
technology such as Low-power Schottky or 
HCMOS can be utilized. . 

19708 
(D Mature 

LogIc 

• 
19908 
ABIL As cycle time 

requirements shrink, each 

FIGURE 1. ABT ASSUMES OPTIMAL POSmON 

nanosecond becomes critical in 
meeting the total system 
'budget'. The system designer 
has the option of using higher 
performance memories, 
processors or interface logic in 
squeezing additional 

speed at the expense of low power or low power at nanoseconds out of the system 
the expense of high speed. In a typical system delay. There is great demand for in using 
application this logic sat between only a few interface logic to meet these budget needs because 
system blocks such as a simple 8 MHz processor, a it is typically much less expensive for the designer 
slow 256K DRAM, and a local TTL bus. Their to use than higher performance memories or 
functional role was little more than small-scale. processors. 
integration (SSI) or medium-scale integration 
(MSI). Despite these shortcomings, early logic 
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In light of decreasing total system cycle 
time requirements, the early logic technologies 
gave way to faster technologies. Significant gains 
made since the Schottky and HCMOS days result 
in products which no longer force the system 
designer into a tradeoff box., New product 
development in the area of complex memories, 
processors and ASIC's has led the way for an 
equal, if not greater, acceleration in new product 
development for advanced digital logic products. 

This development has propelled logic up 
from the ranks of "glue" status, used to fill in 
design gaps around the other major system blocks, 
to its new position as the system "bus interface". 
Advanced Bus Interface Logic (ABIL) products 
are now responsible for controlling the signals 
between the backplane busses and the other major 
system design blocks. They have become a major 
system design block in their own right exerting 
significant influence over the performance of the 
final design. 

. In a modern-day system ABIL products 
are likely to connect many major system design 
blocks including application specific parallel 
processors, 4M DRAM's, fast cache SRAM's and 
complex ASIC gate arrays/standard cells. The 
task of this new breed of advanced logic is to 
effectively transceive the address, data and control 
signals of these IC elements to and from heavily 
loaded TTL/CMOS/BTL system backplanes. 

A wide variety of industry 'standard and 
proprietary backplane specs add to the difficulty of 
the task. At the low-end of the scale, exhibiting 
data transfer rates in the range of 10-20 
MByte/sec, are the PC AT and EISA type busses. 
For mid-range server and graphics workstation 
applications, the 50-100 MByte/sec data transfer 
rate range of Multibus II and Microchannel type 
busses is typical. High-end server and mainframe 
computer applications require the greater than 100 
MByte/sec data transfer rates of Futurebus + type 
busses. Transceivers connecting to each of these 
backplanes need to provide very high drive current 
c~pability to effectively and reliably migrate 
SIgnals across. ABIL products from Texas 
Instruments uniquely address this need. 

ENABLERS TO CONTINUOUS NEW 
PRODUCT DEVELOPMENT 

Reduction in minimum process 
dimension, enhanced value-added circuit design 
techniques, utilization of fine-pitch packaging and 
incorporation of lower power supply voltages are 
the most important enablers to continuous new 
development for logic products. 

The minimum process dimension 
represents the width of the transistor gate region 
and gives an indication of the switching speed of 
the transistor. In general, the smaller the 
minimum process dimension the faster the 
transistors will switch. An added advantage of 
reducing the minimum process dimension is the 
gain in gate density which can be achieved. A 
gain in gate density results in increased device 
functionality without a corresponding increase in 
silicon die area. Currently state-of-the-art high 
volume production logic processes consider a 0.8 
micron minimum process dimension. However, 
work is ongoing to prototype more advanced 
processes characterized by 0.6, 0.5 and 0.35 
micron minimum process dimensions. 

Enhanced value-added circuit design 
techniques act to greatly increase the functionality 
of a logic device as well as improving its 
performance. These techniques often eliminate 
the need for the designer to utilize discrete 
components such as resistors, capacitors and 
diodes because these are built into the silicon 
device itself. Additionally optimizations in I/O or 
core circuitry can positively effect speed and 
power performance. 

An aggressive drive exists to convert 
classic through-hole package approaches to totally 
above board surface mount approaches. Occurring 
in parallel is a drive to upgrade existing surface 
mount packages with finer pin-to-pin pitches so as 
to minimize total package area. With smaller 
packages come increased reliance on thermal 
management techniques however. The increased 
difficulty in removing heat from the smaller 
packages may preclude the use inexpensive plastic 
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packages. The necessity to use ceramic or other 
alternatives would act to drive design costs up. 

Finally, system designers are beginning 
to drive the semiconductor industry to move below 
5 Volts as the, baseline for power supply of 
operation. The migration to lower voltages' such 
as 3.3 Volts enhances the reliability of advanced 
process technologies exhibiting minimum process 
dimensions of O.6microns or lower. The need for 
low voltage memory and processor product 
interface, lower device generated noise levels, 
lower power consumption and increased battery 
life for unregulated portable systems accelerate the 
demand for 3.3 Volt logic. New 3.3 Volt logic 
opportunities will emerge as system designers 
continue to rely on advanced process technologies. 

WHAT IS ADVANCED BICMOS (ABT) ? 

ABT employs a sub-micron 0.8 
minimum process dimension. It combines 
elements of both bipolar and CMOS 
circuit/process technologies onto a single silicon 
chip. ABT offers the system designer the best 
combination of high speed, high drive and low 
power consumption in the industry. As shown in 
Figure 1, ABT provides a performance point 
closer to the origin of the speed/power graph than 
any other logic technology available. Specifically 
ABT is based on a CMOS core circuit structure 
with an NPN bipolar output transistor module 
added. This means adding about four additional 
masks to the CMOS process. The current single 
NPN transistor output structure of ABT has been 
optimized for 5 Volt operation. 

Simplified input and output stages of an 
ABT transceiver are shown in Figure 2. The 

Advanced BiCMOS 
(ABT) is a product 
technology available today 
from Texas Instruments to aid r-_-'-4-+----'- Vee r------.- Veo 

designers doing high 
performance bus 
management It is currently 
available in many different 
product options including 
8-bit octal, 16/18/20-bit 
Widebus and 32/36-bit 
Widebus + versions. 

At TI ABT evolved 

Drop. 
SUpply ..... 
Voltage ~-4--i 

ABT INPUT STAGE 

Feedbedt 
and 

+- Ra .... 
Voltage 

to SUpply 
LenI 

ABT OUTPUT STAGE 

FIGURE 2. ABT INPUT/OUTPUT CIRCUIT STRUCTURE 
from an earlier 1.5 micron 
BiCMOS process. It was designed to provide speeds '--_______________________ --J 

equivalent to existing advanced bipolar solutions inputs are designed to offer TTL compatible levels 
but with 90% less device power. This standard with guaranteed switching between a Vih min of 
BiCMOS introduced high perfonnance, lower 2.0 Volts and a Vii max of O.8Volts. Since these 
power bus interface products to the marketplace inputs are implemented with CMOS circuitry they 
two years ahead of the nearest competitor. Since offer characteristic high impedance for low 
its bus interface introduction in 1987, TI has leakage and low capacitance for minimal bus 
utilized BiCMOS and Advanced BiCMOS in loading. The CMOS supply voltage of the input 
products such as mixed-signal integrated circuits, stage is dropped by diode Dl and transistor Ql, 
high performance gate arrays, high speed cache centering the threshold around 1.5 Volts. When 
tags, and application specific processors like the inputs are in the LOW state, Qr raises the voltage 
SuperSPARC. of source Qp up ,to the rail ensuring proper 
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operation of the feedback stage. This stage 
provides about 100 mV of input hysteresis 
increasing noise margins and reducing oscillations. 

ABT outputs utilize bipolar circuitry to 
provide the high speed and drive necessary for bus 
interface. A major advantage for using bipolar 
circuitry in the output stage is the reduced voltage 
swing which lowers ground noise, improves signal 
integrity and reduces dynamic power 
consumption. In the figure M 1 acts as a current 
switch which drives the output LOW when 
conducting current from Rl through to the base of 
Q4. The base of Q2 is pulled LOW turning off the 
upper output. For a LOW to HIGH output 
transition, Ml turns off and current through Rl 
charges the base of Q2. As Q2 goes high, the 
Darlington pair Q2 and Q3 turns on. With its 
supply of base current now cut off, Q4 turns off 
and the output transition switches LOW to HIGH. 
R2 limits output current in the HIGH state and D 1 
is a blocking diode preventing current flow in 
power-down applications. 

By virtue of its small minimum process 
geometry, tight metal pitch and shallow junctions, 
ABT can provide for strong output drive currents 
(sink currents speced at 64 milliamps and source 
currents speced at 32 milliamps) and low parasitic 
capacitances. As a result of these enhancements, 
internal propagation delays are very fast and very 
well behaved. Figure 3 shows that typical prop 

delays are on the order of 2-3 nanoseconds across 
temperature. This excellent consistency allows 
ABT to be specified over the industrial 
temperature, range of -40 to +85 degrees Celsius. 
The figure also shows that ABT performance is 
very well behaved across capacitive load and 
multiple output switching conditions. 

Maximum prop delays for ABT are as 
low as 4-5 nanoseconds depending on the device 
type and propagation path. Figure 4 compares the 
datasheet maximums of several ABT 16-bit 
Widebus transceiver devices with competing 
FCTB/C CMOS and 74F/ALS bipolar solutions. 
It is clear from both Figure 3 and Figure 4 that 
ABT is the system designer's best choice for bus 
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pel CLK 10 AlB 4.5ns 6.3ns g.Ons 

pd(1II)OE to AlB 6.0ns 7.0ns 10.0ns 
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. FIGURE 4. ABT IS THE SPEED BENCHMARK 

interface applications which require consistent 
speed performance over many different conditions. 

pd(na) 
.5 

ABT2~ 

Tpd(na) 

101~------------A=BT-16-2~------------~ From a power (current) consumption 
standpoint the use of bipolar in the output 
stage is advantageous for two reasons. First 
the voltage swing is less than that of a 
CMOS output. The power consumed when 
charging or discharging internal circuit 
capacitances and the external load 
capacitance is reduced. Second the bipolar 
transistors are capable of turning off more 
efficiently than CMOS transistors. The 
wasteful flow of current from V cc to GND is 
reduced. Although bipolar does tend to have 
a high static power consumption, its lower 
dynamic power consumption allows for 
better overall power performance at high 
frequencies than either pure bipolar or 

-
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FIGURE 3. ABT PROCESS PROVIDES CONSISTENCY 
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CMOS. This is because the dynamic power 
component makes up the majority of a device's 
overall power consumption. 

The ABT maximum high impedance 
supply currents (Iccz) range from about 50 
microamps for 8-bit octals to about 2-3 milliamps 
for 16-bit Widebus products. Maximum dynamic 
supply currents (lccI) range from about 
30milliamps for 8-bit octals to about 34 milliamps 
for 16-bit Widebus products. Power-on-demand, 
an enhanced· circuit design improvement to the 
bipolar output stage on new ABT product families, 
reduces dynamic current consumption levels by up 
to 50%. High impedance and dynamic supply 
current goals for the new 32/36-bit Widebus + 
family are 500 microamps and 60 milliamps 
respectively. 

entities are periodically required to be in 3-state. 
Bus Hold cells eliminate passive pull-up (to Vcc) 
or pull-down (to GND) termination resistors 
necessary to prevent application problems or 
osciVations. External provision for these resistors 
by the system designer consumes board area, 
increases bus capacitance, contributes to bus 
loading and lowers system performance. The Bus 
Hold feature is particularly effective when offered 
on products with a lot of I/O capability such as 
32/36-bit Widebus + devices. 

FINE-PITCH PACKAGING SHRINKS ART 
DEVICE SIZE 

As the push for smaller system sizes 
becomes intense, the system designer will require 

Bus Hold, shown in Figure 5, is another the logic manufacturer to house high performance 
silicon in 

Vao 
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increasingly ~ace 
conscious packages. 

Most notably the 
system designer has 
been leveraging the 

. advantages of 

Bus Hold Current Does HOI Load Down the Driving Out- plastic leaded chip 
put at Valid Logic Levels. carriers (pLCe's) 

_.:. ........ -._ .. . 
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Negligible Impact to Input/Output Capacitance 
[0.5 pF]. 

and small outline 
integrated circuits 
(SOIC's). 

IICIPin 

Sua Hold Input e.g 

Eliminates the Need for External Resistors on Un­
used or floating Input/Output Pins. 

FIGURE 5. BUS HOLD CIRCUIT AND BENEFITS 

Both PLCe and 
sOle packages 
provide a gull wing 
lead profile. Both 
utilize a 1.27 
millimeter 

___________________________ ---l pin-to-pin pitch 

example of an enhanced, value-added circuit 
design technique available on new ABT product 
families. The Bus Hold cell provides for a small 
holding current of 100 microamps to be delivered 
to I/O pins configured as inputs left unused or 
floating. This current latches the last known input 
state to a valid logic level. Floating input 
conditions are common to CMOS backplanes or 
device bus interface situations where driving 
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spacing. The 
reduced pitch offers a huge space improvement 
over bulky plastic dual-in-line (PDIP) 
through-hole packages. The major difference 
between PLCC and sOle is philosophical. The 
PLCC has pins on all four sides (arranged either in 
square or rectangular configuration) while the 
SOIC has pins on only two sides (arranged in flow 
through configuration). 



package while keeping the pin count and bit 
In spite of the advantages of PLCC and density constant The second path considers 

SOIC, system designers are beginning to specify increasing the bit density of the package by 
surface mount packages with fmer pitch values to increasing pin count and reducing pin pitch. 
keep their end equipments competitive in the Figure 6 clearly shows both of these migratory 
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FIGURE 6. FINE-PITCH PACKAGE OPTIONS FOR ABT 

marketplace or to avoid falling behind more paths starting from the standard octal SOIC 
aggressive rivals. Such fme pitch versions package in the upper left hand comer. 
available in volume today offer improvements in 
the pin-to-pin pitch down to 0.635 millimeters. 
More advanced fme pitch alternatives exhibiting 
characteristic pitches of 0.5, 0.4 and 0.3 
millimeters are on the horizon. 

The plastic quad flat pack (PQFP) is a 
fine-pitch version of the PLCC package. It offers 
a 0.635 millimeter pitch and is widely used for 
microprocessors, ASIC's or other custom devices. 
The 44-pin PQFP is the smallest used in volume 
while the largest versions provide over 200 pin 
capability. For the system designer using ABIL 
products however, it is advantageous to combine 
the fine-pitch capability of the PQFP with the 
two-sided dual-in-line design of the SOIC. 

SOIC's have evolved in two distinct paths 
to meet this need. The fust path considers 
reducing the surface area and pin pitch of the 

Package size reductions are shown 
vertically down the figure with each succeeding 
reduction occupying a new row at constant bit 
density and pin count Bit density and pin count 
increases are shown horizontally across the figure. 

There are five new fine-pitch packages 
represented in the figure. Four of these offer a 
density upgrade path for the SOIC. The fifth is a 
new package offering a density upgrade for the 
PQFP. All of these packages were developed and 
standardized exclusively for high performance 
ABIL ABT products by TI. 

The Shrink Small Outline Package 
(SSOP) is available in two worldwide standard 
form factors. The first, approved by the Joint 
Electron Device Engineering Council (JEDEC), 
allows for 16-, 18-, or 20-bit I/O functions in a 
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package roughly the same size as the octal SOIC. 
The pin pitch for the JEDEC SSOP is 0.635 
millimeters. The JEDEC SSOP is available in a 
48-pin version for basic 16-bit driver and 
transceiver functions and in a 56-pin version for 
complex 16- to 20-bit transceiver functions. ' The 
very popular ABT Widebus family uses the 
JEDEC approved SSOP. 

The second form factor, approved by the 
Electronics Industry Association of Japan (EIAJ), 
allows for 8- and 9-bit I/O functions in a package 
about 40%of the size of the octal SOIC. The pin 
pitch for the EIAJ SSOP is 0.65 millimeters. The 
EIAJ SSOP is available in a 20-pin version for 
basic ABT 8-bit driver and transceiver functions 
and in a 24-pin version for complex ABT 8- and 
9-bit transceiver functions. 

Bottom row of figure 6 represents the 
third form factor upgrade to the SOIC available 
from TI. The Thin Shrink Small Outline Package 
(TSSOP) is EIAJ approved and offers a reduced 
thickness (height) spec of 1.1 millimeters. The pin 
pitch of the EIAJ TSOP is 0.65 millimeters. (The 
body width is 4.4 millimeters). The TSSOP is 
compatible to Type I and Type II card physical 
requirements of the Personal Computer Memory 
Card International Association (PCMCIA). 
TSSOP offers the smallest package size available 
for 20-and 24-pin drivers and transceivers. For 
denser memory arrays TSSOP facilitates front and 
back side mount in under 3.3 millimeter thickness 
specified by PCMCIA if card thicknesses are kept 
under 1.0millimeters. 

For wideword applications with extreme 
space and height restrictions, TI will offer 
Widebus devices in a new package called the 
Shrink Wide bus (TM). Available in 48- and 
56-pin versions, this new package has a 1.1 
millimeter maximum height, a 6.1 millimeter body 
width and a 0.5 millimeter lead-pitch. The Shrink 
Widebus package, developed by TI, is registered 
with the EW, meets the requirements of the 
PCMCIA and consumes 40 percent less board 
area than the standard JEDEC SSOP. 

Providing the density upgrade path for 
the PQFP is the EIAJ Shrink Quad Flat Pack 

11-64 

(SQFP). This 100-pin package allows single chip 
32- and 36-bit I/O solutions in over 50% less area 
than with octal SOIC ,connections. The pin pitch 
for the EIAJ SQFP is 0.5 millimeters which is. the 
smallest in production today. The reduced pitch of 
the SQFP offers a 35% area reduction over 
100-pin PQFP solutions. The new 32- and 36-bit 
ABT Widebus + family, recently announced at the 
BUSCON '92 WEST trade show in Long Beach, 
California, uses the 100-pin SQFP. 

All the above fme-pitch package options 
are superior for space saving applications. The 
JEDEC SSOP and EIAJ SQFP are superior in 
several other areas as well. The JEDEC SSOP 
incorporates a flow-through architecture where 
input and output pins each have their own 
dedicated side of the package. Flow through 
pinouts offer the system designer a very easy route 
path for signal traces. 

A standard SOIC octal package can only 
afford 1 GND pin for every 8 I/O's. This ratio 
improves to 2:1 and 3:1 for JEDEC SSOP and 
EIAJ SQFP respectively. Both the JEDEC SSOP 
and the EIAJ SQFP provide multiple V cc and 
GND pins distributed along the sides. The 
improved GND number and distribution of these 
pinouts is very forgiving from a noise generation 
standpoint and allows for less propagation delay 
than octal functions. As a result, ABT octals, 
ABT Wide bus and ABT Wide bus + all exhibit 
less than 1 Volt of noise typically, even though the 
maximum number of switched outputs increases 
from 8- to 18- to 36-bits with each respective 
family. 

As package area decreases, the thermal 
impedance of the package to the ambient 
environment increases. Thermal impedat:lce 
represents the ability of a package to dissipate 
heat. The higher the thermal impedance the more 
difficulty the package has in dissipating heat. The 
higher thermal impedances of fme-pitch packages 
require additional attention and care from the 
system designer. Proper thermal management 
techniques as well as proper P9wer dissipation 
guidelines must be used to ensure operation. 
Fortunately the low power of ABT ABIL products 
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FIGURE 7. ABT PRODUCT AND FEATURE TABLE 

is more conducive to a rme-pitch packaging 
approach than competitive CMOS solutions. 

ABT PRODUCTS PROVIDE END 
EQUIPMENT SPECIFI~ SOLUTIONS 

For high performance engmeenng 
workstation and server markets, the ABT Widebus 
and ABT Widebus + families provide the highest 
integration and performance. They are necessary 
to connect the most demanding CISC/RISC 
microprocessors to the most heavily loaded, high 
frequency backplanes. 

Combining previously discussed The Universal Bus Transceiver (UBT) is 
state-of-the-art elements of the ABT process with unique in the industry because it can be operated 
its numerous advanced fine-pitch package options . in several distinct bus interface modes. Each 
and its enhanced circuit design features yields a package contains D-type latches and D-type 
very impressive portfolio of new products. These flip-flops. Flexible control logic options provide 
new products emerge to eloquently serve distinct for output enable, latch enable, clock and clock 
needs of the workstation, personal and portable enable combinations. 
computer, and telecom end equipment markets. 

Figure 7 categorizes the entire ABIL 
product spectrum built with the ABT process 
technolo gy. These families offer features and 
benefits dedicated to specific markets and industry 
standards. Figure 8 (next page) organizes these 
features and benefits graphically. 

UBT's can be configured as transparent 
data flow through transceivers (like the dedicated 
'245 function), latch enabled transceivers (like the 
dedicated '543 function), clocked registered 
transceivers (like the dedicated '646 function) and 
clock enabled registered transceivers (like the 
dedicated '952 function). 
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FIGURE 8. ABT PRODUcrs 
AND FEATURES 
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• 20124S0lC 

• 20124 EIAJ SSOP 

• Siglietics 2nd Source 

• 25 11 Incident Wave SWItching 

• BTL I.E.E.E.11B4.1 Interfac 

• 1001120 EIAJ SQFP 

• Symmetrical Pinout 

• -10% Faster Than 
ABT Octal • Bus Hold 

ABT Widebus+ 
32-, 36-Bit 

Workstation designers can·minimize inventory and with UBT flexibility. Designed specifically for 
procurement requirements, costs and overhead workstation bus interface applications, the UBT is 

perfect as an interface to the many different 
lOW microprocessor architectures and system 

lCLKENAB backplane specs available. 
lCLKAB 

1~~:>---------------------~ 

lLJ:BA 

lCLKBA 

10Ee.t. 

lAl-H>--t---H-t--H'-H 

To Seventeen 011>« Channel. 

ABT16600 

B1 

Figure 9 details the current UBT portfolio 
from TI and includes block diagrams for 2 devices 

.OF .OF PACK· .OF PARTI- PARITY CONTROL LOGIC 

SERIES BITS PORTS AGE PINS TIONING GENICH OE LE CLK CLKEN 

16500 18 2 SSO? 56 x18 No Ves Ves Ves No 

1S600 18 2 SSO? 56 x 18 No Ves Ves Ves Ves 

3Z316 16 3 SOF? 80 x16 No Ves Ves Ves Ves 

3Z318 18 3 SOFP 80 x18 No Ves Ves Ves No 

32500 36 2 SOFP 100 x18 No Ves Ves Ves No 

32600 36 2 SOFP 100 x18 No Ves Ves Ves Yes 

32700 36 2 SOFP 120 x9 No Ves Ves Ves Ves 

32900 36 2 SOFP 120 x9 Ves Ves Ves Ves Yes 

Note: Positive and negative edge triggered clock, and series output 

l~~;~:~~g~~~~~~~~~~H. dampening resistor options available for each version In the table 

FIGURE 9. UNIVERSAL BUS TRANSCIEVER 
ABT32318 PORTFOLIO 
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in the series. The ABT16600 is an 18-bit UBT Several ABT product families directly 
packaged in the 56-pin SSOP package. It can be address upper end workstation and server 
configured in each of 4 different data flow modes equipment. A series of transceivers compliant to 
between its A-port and B-port. the I.E.E.E. 896.1 Futurebus + backplane interface 

standard are available. The special Futurebus + 
The ABT32318 is an 18-bit muxed UBT protocols dictate special electrical requirements of 

which can be configured in each of 3 different data 
flow modes between its A-port, B-port and C-port. 
This UBT allows the system designer multiple 
combinations for real-time and stored data 
exchanges between the three ports. It is 
particularly useful for multi-bus communication, 
multi-way interleaving memory applications and 
high performance multiplexed address and data 
bus interface. 

The ABT32901 (not pictured) is a 36-bit 
UBT which provides the most flexibility to the 
designer packaged in a 120-pin SQFP. The 
devices can be configured in transparent, latched, 

the transceivers in order to ensure proper 
connection to Futurebus + backplanes. Each of 7 
transceivers in the series utilize backplane 
transceiver logic (BTL) switching levels in 
accordance with the Futurebus + standard. 
Complementing these Futurebus + transceivers are 
a series of BTL transceivers compliant with the 
I.E.E.E. 1194.1 standard. Both transceiver series 
contain a TTL A-port along with the BTL B-port 
and can perform TTL-to-BTL and BTL-to-TTL 
level translation. 

Scope transceivers and drivers are 
available in ABT which are compliant with the 

,..--______________________ ---.I.E.E.E. 1149.1 testability 

3 VOLT 

LVCMOS LVTTL 
(2.6 v -3.6 V) (3.0 V - 3.6 V) 

3.3 V 3.3 V 

VOH Vcc -0.1 

VIH 0.7Vcc VOH 2.4 V 
VIH 2.0 V 

Vrn 0.5Vcc 
Vrn 1.5V 

VIL 0.8 V 
VIL 0.2Vcc VOL 0.4 V 

VOL 0.1 V 

OV OV 

3 VOLT TO 5 VOLT INTERFACE 

CMOS Pull-UPI 
Pull-Down For 
Rall~oRaIl 
SwItching 

LVT output Structure Provides 
Mixed Mode OperaUon: 

5 VOLT standard. For high 
reliability and 

TTL fault-tolerant system needs 
(4.5 v - 5.5 V) these devices provide their 

5.0 V 

VOH 

VI 

Vrn 

VIL 
VOL 

OV 

2.4 V 

2.0 V 

1.5 V 

0.8 V 
0.5 V 

own internal self-test 
capabilities. A complete 
line of Scope hardware 
and software system 
products have been 
developed by TI. 

FIGURE 10. LVTPROVIDES OPTIMIZED 3.3 VOLTI/O 

The personal 
computer market is 
characterized by very short 
design cycle times and 
intense pressure to lower 
costs. The major driving 
force is to put 
workstation-type 
performance in machines 

clocked or clock enabled data flow modes and has 
additional benefits of parity generate and check as 
well as byte (x9) enable. The 120-pin SQFP 
offers the same 14 x 14 millimeter body sizes as 
the 100-pin SQFP, but with a 0.4 millimeter 
leadpitch. 

designed for desktop, home 
and .portable applications. ABT in fine-pitch 
package options meets these needs nicely. 

A new series of low voltage products 
definitively addresses the needs of the portable 
sub-segment of this market. The Low Voltage 
Technology (L VT) family has been developed 
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with the sub-micron ABT process and will be 
available in both 8-bit octal and 16/18-bit Widebus 
density versions. Supply voltage for L VT is 
specified from 2.7 Volts to 3.6 Volts. LVT 8-bit 
product uses the TSOP to facilitate the smallest 
area for portable applications. L VT Widebus 
product uses both the JEDEC SSOP and the 
48/56-pin EIAJ Shrink Widebus SSOP. 

Market requirements for 3.3 Volt logic 
products are being driven now by battery laptops 
and hand-held instruments. Higher performance 
desktop PC's and workstations could lag a year 
behind portables in their demand for 3.3Volt logic. 

As shown in Figure 10, the 5 Volt ABT 
I/O structure has been optimized for use with 3.3 
Volt supply currents. L VT 3.3 Volt speed 
performance is equivalent to ABT 5 Volt speed 
performance. This special I/O circuitry also 
allows for a "mixed-mode" 3.3 Volt to 5 Volt 
interface capability. Designers can use the same 
LVT logic for core 3.3 Volt system partition as for 
external 5 Volt backplane interface. This is 
particularly important as other system elements 
(microprocessors, ASIC's, memories) migrate to 
3.3 Volts at different rates. 

L VT I/O circuitry provides multiple 
output current ratings for multiple system 
requirements. L VT devices are specified to drive 
at rail-to-rail low voltage CMOS levels and 
standard 5 Volt TTL levels. L VT employs Bus 
Hold and Power-on-demand circuits increasing 
reliability, decreasing discrete component count 
and minimizing enabled and disabled static power 
consumption. Maximum Iccl, Icch, and Iccz 
current specs are 5, 0.1 and 0.1 milliamps 
respectively. 

The majority of classic telecom end 
equipments can be classified into switching and 
transmission categories. Switching equipment 
such as central offices, cross connects and branch 
exchanges are analogous to large mainframes or 
supercomputers. ABT octal and Widebus product 
families are targeted for these telecom equipments. 

datasheet specifications covering hot card insertion 
and power up/down is required. In these 
applications a board (card) is typically removed 
(inserted) from an active (hot) system for upgrade, 
maintenance· or repair. The additional 
specifications characterize the device's 
performance when supply currents change (ramp) 
rapidly. 

It is necessary to know how the device 
behaves when V cc is 0 Volts, when V cc is at the 
rail (5.5 Volts) and when Vcc ramps between 
these voltages. To address this requirement 
specifically for telecom transmission applications, 
ABT transceiver datasheets take into account Ii, 
lozh, lozl and loz current conditions for various 
V cc ramp rates. Transmission system designers 
can then profile ABT device performance in hot 
card insertion and power up/down conditions. 

SUMMARY 

Texas Instruments provides the system 
designer with the most advanced products to date 
aiding the solution of complex design challenges. 
Advanced Bus Interface Logic (ABIL) products 
processed in sub-micron Advanced BiCMOS 
(ABT) address specific end equipment demands of 
the workstation, personal and portable computer, 
and telecom markets. Advanced fme-pitch 
package options such as SSOP, TSOP and SQFP 
offer space saving form factors. Circuit design 
techniques such as Bus Hold and 
Power-on-demand add value over competitive 
solutions. 

The evolutionary roadmaps of process 
and package technology are summarized 
graphically in Figure 11 (next page). Solid lines 
indicate process technology migration for CMOS 
and BiCMOS. The minimum process dimension 
is represented on the ordinate in units of microns. 
The dashed line indicates package technology 
migration from PDIP to SOIC to SSOP to SQFP. 
For the dashed line, the ordinate now represents 
minimum lead pitch in millimeters. 

For transmission equipment such as line The figure points out some interesting 
cards, bridgers and routers, product with enhanced trends. BiCMOS solutions, initially well behind 
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their CMOS cousins in tenns of perfonnance, have 
closed the gap almost completely during the past 6 
years. For 5 Volt logic applications ABT offers 
significant opportunity over an equivalent CMOS 
version particularly with the advent of thennally 
sensitive fme-pitch packages like the SQFP. 

The Advanced BiCMOS opportunity is to 
provide more processing capability and overall 
throughput at a time when the next generation 
CMOS technologies are not quite ready or where a 
mixed technology approach provides a more 
practical solution. For ABIL products the high 
perfonnance and drive capability of ABT are 
necessary for rack-mount supercomputers, 
workstation and telecom switching equipment. 
However, the low power consumption of ABT is 
necessary if these end equipments are to easily 

transistor geometries In ~ 
lead pitch' In mm 

NCMOS 

" .. .. "'" Dip .... 
1_- ,_ .... "'" 
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1.0 

0.8 

0.6 

0.4 

0.2 

"." .. ,.V 
bits 

.. .. " .. 
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BCT [SV] 

"-...CMOS ~B 

"'" .. .. ~ .. .. .. 
"'" ACL 

.. 
SOl 

~--..- ........... ""':':'-
8/9j 0 

"""InRi 

exist on the desktop. Low voltage L VT product 
appears positioned to supply personal computer 
and battery systems as they strive to incorporate 
workstation performance in portable formats. 

As process geometries drop to 0.6 
microns and below, Advanced BiCMOS and 
Advanced CMOS will continue to do battle in the 
pursuit of the best low voltage solutions. Future 
enhancements to Advanced BiCMOS may include 
extensions to a complementary structure of NPN 
and PNP transistors to better cope with reduction 
ih power supply voltages. As supply voltages 
drop to 2.6 Volts and below, it appears more than 
likely that Advanced BiCMOS and Advanced 
CMOS will coexist as viable product technologies 
each supporting a dedicated group of customers. 
Time will tell. 

CMOS 

~ 
~ 

............. ~ --- ~ ............ :----~ ............... ABT [SV] . .......... .:--........; ~A:i· T [3.3V] 

SSOP --..- .......... ~ 
~~:~O/"U SQFP .......... 

1980 1982 1984 1986 1988 1990 bits 1992 

FIGURE 11. BUS INTERFACE EVOLUTION 
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ABT FAMILY CHARACTERISTICS 

INTRODUCTION 

The purpose of this document is to assist the designers of 
high-performance digital logic systems in using the advanced 
BiCMOS technology logic family, referred to as ABT. 

Detailed electrical characteristics of these bus interface 
devices are provided and, if available, tables and graphs have 
been included that compare specific parameters of the ABT 
family with those of other logic families. 

In addition, typical data is provided to give the hardware 
designer a better understanding of how the ABT devices 
operate under various conditions. 

The major subject areas covered in the report are as follows: 

• 
• 
• 
• 
• 
• 

AC Performance 
Power Considerations 
Input Characteristics 
Output Characteristics 
Signal Integrity 
Advanced Packaging 
Characterization Information 

The characterization information provided is typical data and 
is not intended to be used as minimum or maximum 
specifications, unless noted as such. 

For more information on Texas Instruments ABT logic 
products, please contact your local TI field sales office or an 
authorized distributor, or call Texas Instruments at 
1-800-336-5236. 

TEXAS • 
INSTRUMENTS 

Copyright © 1992, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 12-7 



ABT FAMILY CHARACTERISTICS 

AC PERFORMANCE 

As microprocessor operating frequencies increase, the period 
of time allotted for operations, such as memory access or 
arithmetic functions, decreases. With this in mind, Texas 
Instruments has developed a new family of bus interface 
devices - ABT, utilizing advanced BiCMOS technology. The 
goal of the ABT family of devices is to give system designers 
one bus interface solution which provides high drive 
capability, good signal integrity, and propagation delays short 
enough to appear transparent with respect to overall system 
performance. 

Advances in Ie process technology including smaller 
minimum feature size, tighter metal pitch, and shallower 
junctions, combine to provide stronger drive strengths and 
smaller parasitic capacitances. As a result, internal 
propagation delays have become extremely short. With the 
advent of the O.8-~m, EPIC-IIB TIl BiCMOS process and new 
circuit innovations, the ABT family offers typical 
propagation delays as low as 2-3 ns as shown in Figure 1. 
Maximum specifications are as low as 3-5 ns depending on 
the device type. 

Figure 2 shows the propagation delay versus change in both 
temperature and supply voltage for an ABT16244, 
FCT244A, and a F244 device. The graphs highlight two 
important aspects of the new ABT logic family. First, ABT 
interface devices have extremely short propagation delay 

times. The figures clearly show the improvement in speed of 
an ABT device over that of a 74F and 74FCfA device. 
Second, the variance in speed with respect to both 
temperature and supply voltage is minimal for ABT. At low 
temperatures, the increase in CMOS performance 
compensates for the decrease in bipolar device strength. At 
high temperatures, the reverse occurs. This complementary 
performance of both CMOS and bipolar devices on a single 
chip results in a slope which is virtually flat across the entire 
temperature range of -55°C to 125°C. 

For most applications, the datasheet specifications may not 
provide all of the information a designer would like to see for 
a particular device. For instance, a designer might benefit 
from data such as propagation delay with mUltiple outputs 
switching or with various loads. This type of data is extremely 
difficult to test using automatic test equipment; therefore, it 
is provided in this document as family characteristics shown 
in Figure 2 and Figure 3. 

In order to get a clear picture of where ABT stands in 
reference to other logic families, data is shown for a 
comparable (same function) 74F and 74FCTA device. It is 
clear that ABT is the designer's best choice for bus- interface 
applications which require consistent speed performance 
over various conditions. 

TEXAS ." 
INSTRUMENTS 
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ABT FAMILY CHARACTERISTICS 

POWER CONSIDERATIONS 

With the challenge to make systems more dense while 
improving performance comes the need to replace 
power-hungry devices without compromising speed. The 
ABT family of drivers provides a solution with low CMOS 
power consumption and high-speed bipolar technology 
together on a single device. 

There are two basic things to consider when calculating 
power consumption, static (dc) power and dynamic power. 
Static power is calculated using the value of Icc as shown in 
the datasheet. This is a dc value with no load on the outputs. 
To understand the relationship between pure CMOS, pure 
bipolar, and advanced BiCMOS for dc power rating, see 
Table 1 which shows the various datasheet values. The 
bipolar device shows the highest Icc values, with little relief 
regardless of the state of the outputs. This is not the case with 
ABT octals, which offer the low static power consumption of 
CMOS while in the high-impedance state, or when the . 
outputs are high (Iccz, IccW. 

Dynamic power involves the charging and discharging of 
internal capacitances as well as the external load capacitance. 
It is this dynamic component which makes up the majority of 
the total power dissipation. Figure 4 shows power as a 
function of frequency for ABT, FCT and F devices. Although 
bipolar devices tend to have extremely high static power, 
there is a point on the frequency curve, commonly referred to 
as the crossover point, where the CMOS device no longer 
consumes less power. With ABT devices, the power increase 
at higher frequencies is less than that of the pure CMOS FCT. 

The use of bipolar transistors in the output stage is 
advantageous in two ways. First, the voltage swing is less than 

with a CMOS output, reducing the power consumed when 
charging or discharging the external load. Second, bipolar 
transistors are capable of turning off more efficiently than 
CMOS transistors, thus reducing the flow of current from 
V cc to GND. Combined, these features allow for better 
power performance at high frequencies. 
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Figure 4. Supply Current vs Frequency 

Table 1. Supply Current 

PARAMETER 

lee 

lee 

TEST CONDITIONS 

Vee=5.5V, Outputs high 

./0=0, Outputs low 
VI = Vee or GND Outputs disabled 

Vee = maximum, V:?: Vee - 0.2 V, V" Vee - 0.2 V 
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MIN MAX MIN MAX 

250~ 

30mA 

250~ 

1.5mA 
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ABT FAMILY CHARACTERISTICS 

INPUT CHARACTERISTICS 

ABT bus interface devices are designed to guarantee 
TTL-compatible input levels switching between 0.8 V and 
2 V (typically 1.5 V). Additionally, these inputs. are 
implemented with CMOS circuitry, resulting in high 
impedance (low leakage) and low capacitance which reduces 
overall bus loading. This section is an overview of the 
circuitry utilized for a typical ABT input, the corresponding 
electrical characteristics, and guidelines for proper 
termination of unused inputs. 

ABT Input Circuitry 

Figure 5 shows a typical ABT input schematic. A pure 
CMOS-input threshold is normally set at one half of Vee. In 

Inverter 

p------
1 
1 
1 

1 
I 

--.1 L ___ _ 

order to shift the threshold voltage to be centered around 
1.5 V (see Figure 6), the supply voltage of the input stage is 
dropped by the diode, Dl, and the transistor, 01. Reducing 
the voltage at the source of Op enables it to tum off more 
efficiently when flow is from Vee to GND (~Icc). When the 
input is in the low state, Or raises the voltage of the source of 
Op to Vee to ensure proper operation of the following stage. 
This feedback circuit provides approximately 100 mV of 
input hysteresis which increases the noise margin and helps 
ensure the device will be free from oscillations when operated 
within specified input ramp rates. 

r-------..., 
1 Vee 

Feedback 
...- and 

Raises Voltage 
to Supply Level 

Figure 5. Simplified Input Stage of an ABT Circuit 
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ABT FAMILY CHARACTERISTICS 
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ABT FAMILY CHARACTERISTICS 

INPUT CURRENT LOADING 

The utilization of sub-micron (O.8-~) CMOS technology 
for the input stage of ABT devices causes minimal loading of 
the system bus due to low leakage currents and -low 
capacitance. The small geometries of the EPIC-lIB TIl process 
have resulted in capacitances as low as 3 pF for inputs and 
8 pF for Ci/o of a transceiver. Figure 7 and Table 2 indicate the 
low input current performance and specifications. 
Considering this low capacitance along with the negligible 
input current, it is clear that systems designers will be able to 
decrease their overall bus loading. ' ~ 

I 
1: 
~ 
:s 
U 
'$ 

10.0 

7.5 

5.0 

2.5 

0.0 

~ -2.5 
I 

-5.0 

-7.5 

-10 

Vee =5V 
TA=25°C 

o 

INPUT CURRENT 
va 

INPUT VOLTAGE 

2 3 

VI- Input Voltage - V 

J 
_/ 

4 5 

Figure 7. Input Current vs rnput Voltage 

Table 2. Input Current Specifications 

TA=25°C SN54ABT245 SN74ABT245 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX MIN MAX MIN MAX 

II Vcc .. 5.5 V, VI aVcc or GND :1:1 :1:1 :1:1 ~ 

10ZHt Vcc = 5.5 V, Vo =2.7 V 50 50 50 !!A 
10ZLt Vee = 5.5 V, Vo =0.5 V -50 -50 -50 ~ 

t The parameters IOZH and 10ZL include the input leakage current 

EPIC-lIB is a trademark of Texas Instruments Incoreorated. 
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ABT FAMILY CHARACTERISTICS 

SUPPLY CURRENT CHANGE (~ICC) 

Because ABT devices utilize a CMOS-input stage but operate 
in a TTL-level signal environment, there is a current 
specification unique to this set of conditions known as alee. 
Given a CMOS inverter with the input voltage set so that both 
the p and n channel devices are on, current will flow from Vee 
to GND. This can occur when the input to an ABT device is 
at a valid high level (>2 V) which will turn on the n-channel, 
but not high enough to completely tum off the p-channel 

device. The current which flows under these conditions is 
specified in the datasheet (alee) and is measured one input at 
a time with the input voltage set at 3.4 V. Figure 8 shows the 
change in lee as the input is ramped from 0 V to 5 V. For ABT 
non-storage devices, a feature is added which turns the input 
off when the outputs are disabled in order to reduce power 
consumption (see Table 3 for an example. Refer to individual 
data sheets for this specification). 

PARAMETER 

aleet 

16 

14 

c:r 12 E 
I 

C 10 
~ 
:s 
U 
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SUPPLY CURRENT 
va 

INPUT VOLTAGE 

VCC=5V 
r- TA=25°C 

A 
..J 

If \ 
\. 

o 2 3 4 

VI-Input Voltage - V 

5 6 

Figure 8. Supply Current vs Input Voltage 

Table 3. Supply Current Change (aleC> 

TEST CONDITIONS 
TA=25°C 

MIN TYP MAX 

VI = 5.5 V. One input at 3.4 V. I Outputs enabled 1.5 
Other inputs at Vee or GND I Outputs disabled 50 

SN54ABT244 SN74ABT244 

MIN MAX MIN MAX 

1.5 1.5 

50 50 

t This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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AST FAMILY CHARACTERISTICS 

Proper Termination of Unused Inputs 

With advancements in speed, logic devices have become 
more sensitive to slow input edge rates. A slow input edge 
rate, coupled with the noise generated on the power rails 
when the output switches, can cause excessive output 
glitching or, in some cases, oscillations. Similar situations can 
occur if an unused input is left floating or not being actively 
held at a valid logic level. 

These problems are due to voltage transients induced on the 
device's power system as the output load current (10) flows 
through the parasitic lead inductances during switching (see 
Figure 9). Since the device's internal power-supply nodes are 
used as voltage references throughout the integrated circuit, 
the inductive voltage spikes (V gnd) affect the way signals 
appear to the internal gate structures. For instance, as the 
voltage at the device's ground node rises, the input signal 
(Vi') will appear to decrease in magnitude. This undesirable 

Package ,.------

phenomena can erroneously change the output's transition if 
a threshold violation takes place. 

In the case of a slowly rising input edge, if the ground 
movement is large enough, the apparent signal, Vi', at the 
device will appear to be driven back through the threshold and 
the output will start to switch in the opposite direction. If 
worst-case conditions prevail (simultaneously switching all 
of the outputs with large transient load currents) the slow 
input edge will be repeatedly driven back through the 
threshold, resulting in output oscillation. 

ABT devices are recommended to have input edge rates faster 
than 5 nsN for standard parts, and 10 nsN for the Widebus TlI 

series of products when the outputs are enabled. A critical 
area for this edge rate is in the transition region between 1 V 
and 2 V. It is also recommended to hold inputs or I/O pins at 
a valid logic high or low when they are not being used or when 
the part driving them is in the high-impedance state. 

Vee -------, 

Lgnd 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

------~ 

Figure 9. Sample Input/Output Model 

Widebus is a trademark of Texas Instruments Incorporated. 
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ABT FAMILY CHARACTERISTICS 

OUTPUT CHARACTERISTICS 

The current trend is consolidation of the functionality of 
multiple logic devices into complex, high pin-count ASICs 
and programmables. There are a number of important 
advantages for utilizing bus interface devices in standard 
high-volume packages. These include the need for high drive 
capability and good signal integrity. The use of bipolar 
circuitry in the output stage makes it possible to provide these 
requirements, along with increased speed, using the ABT 
family. 

Figure 10 shows a simplified schematic of an ABT output 
stage. Data is transmitted to the gate of M1, which acts as a 
simple current switch. When M1 is turned on, current flows 
through R1 and M1 to the base of Q4, turning it on and driving 
the output low. At the same time, the base of Q2 is pulled low, 

thus turning off the upper output. For a low-to-high transition, 
the gate of M1 must be driven low, turning M1 off. Current 
through R1 will charge the base of Q2, pulling it high and 
turning on the Darlington pair consisting of Q2 and Q3. 
Meanwhile, with its supply of base drive cut off, Q4 turns off, 
and the output switches from low to high. R2 is used to limit 
output current in the high state, and D1 is a blocking diode 
used to prevent reverse current flow in specific power-down 
applications. 

A clear advantage of using bipolar circuitry in the output 
stage (as opposed to CMOS) is the reduced voltage swing. 
This helps to lower ground noise and reduce power 
consumption. Refer to the sections on Signal Integrity and 
Power Considerations for further information. 

r-------.... -- Vee 

01 

R1 R2 

M1 

Figure 10. Simplified ABT Output Stage 
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ABT FAMILY CHARACTERISTICS 

Output Drive 

The IOH and IOL curves for a typical ABT output are shown 
in Figure 11. With a specified IOL of 64 rnA and IOH of 
-32 rnA, ABTwill accommodate many standard backplane 
specifications. However, these devices are capable of driving 
well beyond these limits. This is important when considering 
switching a low-impedance backplane on the incident wave. 

Incident-wave switching ensures that for a given transition 
(either high-to-Iow or low-to-high) the output will reach a 
valid VIR or VIL level on the initial wave front (i.e., does not 
require reflections). Figure 12 shows the possible problems 
a designer might encounter when a device does not switch on 
the incident wave. A shelf below VIL(max). signal A, will 
cause the propagation delay to slow by the amount of time it 
takes for the signal to reach the receiver and reflect back. 
Signal B shows the case where there is a shelf in the threshold 
region. When this happens the input to the receiver is 
uncertain and could cause several problems associated with 
slow input edges, depending on the length of time the shelf 
remains in this region. A signal as seen in example C will not 
cause a problem because the shelf does not occur until the 
necessary VIR level has been attained. 

Using typical VOH and VOL values along with data points 
from the curves, ABT devices can typically drive lines in the 
25-0 range on the incident wave. 

For a low-to-high transition, 
(lOH = 85 rnA @ VOH = 2.4 V) 

VOH(min) - VOL(typ) 
ZLH= = 

IOH 

For a high-to-Iow transition, 
(lOL= 135 rnA@VOL= 0.5 V) 

VOH(typ)- VOL(max) 
. ZHL= 

IOL 

2.4 V -0.3 V 
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Figure 11. Typical ABT Output Characteristics 
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808 
Figure 12. Reflected Wave Switching 
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ABT FAMILY CHARACTERISTICS 

Partial Power Down 

?ne application, addressed when designing the ABT family, 
IS partial system power down. When using a standard CMOS 
device, there is a path from either the input or the output (or 
both) to Vee. This prevents partial power down for such 
applications as hot card insertion without adding current 
limiting components. This is not the case with ABT as these 
paths have been eliminated with the use of blocking diodes. 

Vee Vee 

02 
03 

• 
Input • Output 

• 
04 

-= -= 

Figure 13 shows functionally equivalent schematics of the 
input structures for CMOS and ABT devices. 

Consider the situation shown in Figure 14. The driving device 
is powered with Vee = 5 V while the receiving device is 
powered down (Vee = 0). If these devices are CMOS, the 
receiver can be powered up through the diode, D2 when the 
driver is in a high state. ABT devices do n~t have a 
comparable path and are thus immune to this problem, 
making them more desirable for this application. 

Input~ t D5 

• • • 
Output 

(8) CMOS EQUIVALENT INPUT STRUCTURE (b) ABT EQUIVALENT INPUT STRUCTURE 
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Figure 13. Simplified Input Structures for CMOS and ABT Devices 

Vee = 5 V Vee = 0 

1=~f 
Figure 14. Example of Partial Syste'm Power Down 
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ABT FAMILY CHARACTERISTICS 

SIGNAL INTEGRITY 

A frequent concern system designers have is the performance 
degradation of ICs when outputs are switched. Texas 
Instruments priority when designing the ABT bus interface 
family is to insure signal integrity and eliminate the need for 
excess settling time of an output waveform. This section 
addresses the simultaneous switching performance of both 
the ABT octals and the Widebus TIl functions. 

Simultaneous Switching Phenomenon 

NO TAG shows a simple model of an output pin, including 
the associated capacitance of the output load and the inherent 

Q 

L 

.-­
I 

inductance of the ground lead. The voltage drop across the 
GND inductor, VL, is determined by the value of the 
inductance and the rate of change in current across the 
inductor. When multiple outputs are switched from high to 
low, the transient current (dildt) through the GND inductor 
generates a difference in potential on the chip ground with 
respect to the system ground. This induced GND variation 
can be observed indirectly as shown in Figure 16. The voltage 
output low peak (VOLP) is measured on one quiet output when 
all others are switched from high to low. 

c 

Figure 15. Simultaneous Switching Output Model 
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Figure 16. Simultaneous Switching Noise Waveform 
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ABT FAMILY CHARACTERISTICS 

A similar phenomena occurs with respect to the Vee plane on 
a low-to-high transition, known as voltage output high valley 
(VOHV). Most problems are associated with a large VOLP 
because the range for a logic 0 is much less than the range for 
a logic 1, as seen in Figure 17. For a comprehensive 
discussion of simultaneous switching, see the "Simultaneous 
Switching Evaluation and Testing"· application note or the 
Advanced CMOS Logic Designer's Handbook from Texas 
Instruments. 

The impact of these voltage noise spikes on a system can be 
extreme. The noise can cause loss of stored data, severe speed 
degradation, false clocking, andlor reduction in system noise 
immunity. For an overview of how propagation delay is 
affected by the switching of multiple outputs, please refer to 
the AC Performance section of this document. 
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Simultaneous Switching Solutions 

Some methods an Ie manufacturer can use to reduce the 
effects of simultaneous switching include: reducing the 
inductance of the power pins, adding multiple power pins, 
and controlling the tum on of the output. These techniques 
are described in depth in the 1988 Texas Instruments 
Advanced CMOS Logic (ACL) Designer's Handbook. 

Octal ABT devices employ the standard end-pin GND and 
Vee configuration while maintaining acceptable 
simultaneous switching performance, as seen in Figure 18. 
This is due to the TTL-level output swing (0.3-3 V) and a 
controlled feedback which limits the base drive to the lower 
output. 
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Figure 18. ABT646A 
Simultaneous Switching Waveform 

ABT FAMILY CHARACTERISTICS 

The ABT WidebusT>I series (16-, 18-, and 20-bit functions) 
are offered in an SSOP package (see the Packaging section 
of this document) which was developed by Texas Instruments 
to save valuable board space and reduce simultaneous 
switching effects. One might expect an increase in noise with 
sixteen outputs switching in a single package; however, the 
simultaneous switching performance is actually improved. 
There is a GND pin for every two outputs and a Vee pin for 
every four. This allows the transient current to be distributed 
across multiple power pins and decreases the overall dJdt 
effect. This results in a typical VOLP value on the order of 
500 mV for the ABT16500, as shown in Figure 19. 
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Figure 19. ABT16500A 
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ABT FAMILY CHARACTERISTICS 

ADVANCED PACKAGING 

Along with a strong commitment to provide fast, low- power, 
high-drive integrated circuits, Texas Instruments is the 
clear-cut leader in logic packaging advancements. The 
development of the shrink small- outline package (SSOP) in 
1989 provided system designers the opportunity to reduce the 
amount of board space required for bus interface devices by 
50%. Several 24-pin solutions including the familiar SOle, 
the SSOP, and the TSOP (thin small-outline package) are 
shown in Figure 20. 

The 48/56-pin SSOP packages allow for twice the 
functionality (16-, 18-, and 20-bit functions) in 

D 
24-pln SOIC 
Area = 165 mm2 

D 
48-pln SSOP 
Area = 171 mm2 

o 
24-pln SSOP 
Area =70 mm2 

o 
24-plnTSOP 
Area = 54 mm2 

24-pln SOIC 

)c:::Jl 
Height = 2.65 mm 
Volume = 437 mm3 

Lead pitch:: 1.27 mm 

48-pln SSOP 

)c::::::Jl 
Height = 2.74 mm 
Volume = 469 mm3 

Lead pitch = 0.635 mm 

24-pln SSOP 

~ 
Height = 2.0 mm 
Volume = 140 mm3 

Lead pitch = 0.65 mm 

24-pln TSOP 

~ 
Height = 1.1 mm 
Volume = 59 mm3 

Lead pitch = 0.65 mm 

Figure 20. 24-Pln Surface Mount Comparison 

approximately the same board area as a standard SOle. This 
is accomplished by using a 25-mil (0.635 mm) lead pitch, as 
opposed to 50-mil (1.27 mm) in SOle. NO TAG shows a 
typical pinout structure for the 48-pin SSOP. The 
flow-through architecture is standard for all Widebus Til 

devices, making signal routing easier during board layout. 
Also note the distributed GND and Vee pins, which improve 
simultaneous switching effects as discussed in the Signal 
Integrity section of this document. 

fOE 1 48 roE 
1Y1 2 47 1A1 
1Y2 3 46 1A2 

GND 4 45 GND 
1Y3 5 44 1A3 

8-Blt 1Y4 8 43 1A4 
Vee 7 42 Vee 
2Y1 8 41 2A1 
2Y2 8 40 2A2 

GND 10 38 GND 

16-81t 
~~~ 11 38 ~~~ 12 37 

3Y1 13 38 3A1 
3Y2 14 35 3A2 

GND 15 34 GND 
3Y3 18 33 3A3 
3Y4 17 32 3A4 
Vee 18 31 Vee 
4Y1 18 30 4A1 8-81t 

4Y2 20 28 4A2 
GND 21 28 GND 
4Y3 22 27 4A3 
4Y4 23 28 4A4 
401: 24 25 3O'E 

Figure 21. Distributed Pinout of ABT16244 
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When using the small pin count SSOPs (8-, 9-, and 10-bit 
functions) the same functionality will occupy less than half 
the board area of a sale (70 mm2 vs 165 mm2). There is also 
a height improvement over the sale which is beneficial 
when the spacing between boards is a consideration. For very 
dense memory arrays the packaging evolution has been taken 
one step further with the emerging TSOP. The TSOP 

ABT FAMILY CHARACTERISTICS 

thickness of 1.1 mm gives a 58% height improvement over 
the sale. 
Table 4 provides a quick reference of the mechanical 
specifications of the various SSOP packages. If more specific 
information is required see the SSOP Designer's Handbook 
or the application note Advanced Bus Interface Solutions 
Utilizing Fine Pitch Surface Mount Packages. 

Table 4. SSOP Metric Specifications 

PACKAGE SPECIFICATIONS PIN SPECIFICATIONS 

BODY STANDOFF PIN PIN 
PACKAGE INDUSTRY THICKNESS 

WIDTH HEIGHT PITCH WIDTH PINS 
TYPE STANDARD (mm) 

(mm) (mm)t (mm) (mm) 

SSOP 20 EIAJ 2.00 5.3 .05 .650 .30 

SSOP 24 EIAJ 2.00 5.3 .05 .650 .30 

SSOP 26 JEDEC 2.59 7.5 .20 .635 .25 

SSOP 46 JEDEC 2.59 7.5 .20 .635 .25 

SSOP 56 JEDEC 2.59 7.5 .20 .635 .25 

t Minimum values 
All values are maximum typical values unless otherwise indicated. 
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• Space-Saving Package Option: 
Shrink Smail-Outline Package (DB) 
Features EIAJ 0.65-mm Lead Pitch 

• State-of-the-Art EPIC-IIB·M BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• LatCh-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
atVcc=5V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloaJ 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices consist of bus transceiver circuits, 
Ootype flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646A. 

Output-enable (DE) and direction-control (OIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069B-D3856. JULY 1991-REVISED OCTOBER 1992 

SN54ABT646A ••• JT PACKAGE 
SN74ABT646A ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

CLKA8 
SA8 
DIR 
A1 
A2. 
A3 

A4 
A5 
A6 

A7 
A8 

GND 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 ] 

Vcc 
CLK8A 
S8A 
OE 
81 
82 
83 
84 
85 
86 
87 
88 

SN54ABT646A ••• FK PACKAGE 
(TOP VIEW) 

aJ « 
II: aJ ~ U U~ « _«:J U-laJ cC/)uz>uC/) 

4321282726 
A1 5 25 

A2. 6 

A3 7 

NC 8 

A4 9 

NC - No internal connection 

24 

23 

22 

21 

20 

81 
82 
NC 
83 
84 
85 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (OIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646A is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT646A is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-03856, JULY 1991-REVISED OCTOBER 1992 

'----y--I 

21 3 1 23 2 22 
OE OIR CLKAB CLKBA SAB SBA 
L L X X X L 

'----y--I 

21 3 1 23 2 
OE OIR CLKAB CLKBA SAB 
L H X X L 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSBTOBUSA BUSATOBUSB 

'----y--I '----y--I 

21 3 1 23 2 22 21 3 1 23 2 

OE OIR CLKAB CLKBA SAB SBA OE OIR CLKAB CLKBA SAB 
X X t X X X L L X L X 
X X X t X X L H L X H 
H X t t X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, OR AAND B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for DB, OW, JT, and NT packages. 

12-32 

TEXAS'" 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TO A AND/OR B 

22 
SBA 

X 

22 

SBA 

H 
X 



INPUTS 

lYE DIR CLKAB CLKBA SAB 

X X t X X 

X X X t X 

H X t t X 

H X L L X 

L L X X X 

L L X L X 

L H X X L 

L H L X H 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069B-D3856. JULY 1991-REVISED OCTOBER 1992 

FUNCTION TABLE 

OAT A 1/0 
OPERATION OR FUNCTION 

SBA A1 THRUA8 B1 THRU B8 

X Input Unspecifiedt Store A, B unspecifiedt 

X Unspecifiedt Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the OE and DIR Inputs. Data Input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

logic symbol* 

lYE 
OIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 

3 

23 

22 

1 

2 

4 
~ 

5 

6 

7 

8 

9 

10 

11 

r-.., 

r-.., 

L 

~ 
~ 

l[ 
.. 

.. 

.. 
..... r 

G3 

3 EN1 [BA] 
3EN2 [AB] 

C4 

G5 

C6 

G7 
-, r 

~1 5 
/0 J '1 1 5 

60 7 ~1 
2'1 -

1 7 

~ 

~ r 

~ .. 
~ 

~ .. 
....... 

* This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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19 

18 

17 

16 

15 

14 

13 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-03856, JULY 1991-REVISED OCTOBER 1992 

logic diagram (positive logic) 

O'E 21 

DIR ---=-3_..._--1 

CLKBA --=2=-3 ----+-----------1 

SBA ---==------+-+_1 

CLKAB 

SAB-=2---~+_+_I 

A1 ---=-4_~--+-+-+-G 

10fS 
Channels 

o---~1D 

~-+---I> C1 

10 I--_+_--, 

C1 <]-----oII--t-......... 

-----------+~-~,~------------

~--------------------~v~--------------------~ 

To 7 Other Channels 

Pin numbers shown are for DB, OW, JT, and NT packages. 
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SN54ABT646A, SN74ABT646A 
OCTAL SUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT646A.............. . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74ABT646A .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.5 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT646A SN74ABT646A 

UNIT 
MIN MAX MIN MAX 

Vec Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vce V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

At/IN Input transition rise or fall rate 5 5 nsN 
TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

TEXAS .. 
INSTRUMENlS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 12-35 



SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-03856, JULY 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee=4.SV, 11=-18mA 

Vee = 4.SV, 10H =-3 rnA 2.S 

Vee=SV, 10H =-3 rnA 3 
VOH 

Vee=4.SV, 10H =-24mA 2 

Vee = 4.S V, 10H =-32mA 2* 

Vee = 4.S V, 10l= 48 rnA 
VOL 

Vee = 4.SV, 10l= 64 rnA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or B ports 
10ZH§ Vee = S.SV, Vo =2.7V 

10Zl' Vee =S.SV, Vo=O.SV 

10FF Vee=OV, VI orVo:s; 4.S V 

ICEX Vee=S.SV, Vo=S.SV Outputs high 

10' Vee=S.SV, Vo =2.SV -50 -100 

Outputs high 

Ice 
Vee = 5.S V, 10=0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

I\lcc' 
Vee = S.S V, One input at 3.4 V, 
Other inputs at Vce or GND 

CI VI = 2.5 Vor O.S V Control inputs 7 

Clo Vo = 2.S VorO.5 V Aor B ports 12 

t All typical values are at Vee = S V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT646A 

MAX MIN MAX 

-1.2 -1.2 

2.S 

3 

2 

0.S5 0.55 

0.55* 

:t1 :t1 

:t100 :t100 

SO 50 

-so -50 

:t100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.S 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT646A 

MIN MAX 

-1.2 

2.S 

3 

2 

0.55 

:t1 

:t100 

SO 

-SO 

:t100 

so 
-50 -180 

250 

30 

250 

1.5 

1# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

!LA 

!LA 
!LA 
!LA 
!LA 
rnA 

!LA 
rnA 

!LA 

rnA 

pF 

pF 

timing. requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock 

tw 
leu 
th 

12-36 

Vee =5V, 

TA = 25°C 

MIN MAX 

Clock frequency 0 125 

Pulse duration, ClK high or low 4 

Setup time, A or B before ClKAB t or ClKBA t 3 

Hold time, A or B after ClKABt or ClKBAt 0 

TEXAS • 
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UNIT 

MIN MAX MIN MAX 

0 125 0 125 MHz 

4 4 ns 

3.5 3 ns 

1.5 0 ns 



SN54ABT646A, SN74ABT646A 
OCiAL aus iRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069B-03856. JULY 1991-AEVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM 
Vcc=5V, 

SN54ABT646A SN74ABT646A TO 
PARAMETER 

(INPUl) {OUTPUll 
TA=25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 MHz 

tpLH 
CLKBA or CLKAB AorB 

2.2 4 5.1 2.2 6.7 2.2 5.6 
ns 

tpHL 1.7 4 5.1 1.2 6.7 1.7 5.6 

tpLH 
AorB BorA 

1.5 3 4.3 1.5 5 1.5 4.8 
ns 

tpHL 1.5 3.3 4.6 1.5 5.6 1.5 5.4 

tpLH 
SABorSBAt 

1.5 4 5.1 1.5 7.8 1.5 6.5 
BorA ns 

tpHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 
OE AorB 

1.5 4.3 5.3 1.5 7 1.5 6.3 
ns 

tpZl. 3 5.8 7.4 3 10.5 3 8.8 

tpHZ 
OE AorB 

1.5 3.5 4.5 1 7.3 1.5 5 
ns 

tpLZ 1.5 3 4 1.5 5.7 1.5 4.5 

tpZH 
DIR 

1.5 4.5 5.7 1.5 7.3 1.5 6.7 
AorB ns 

tpZl. 2.5 6.5 9 2.5 11 2.5 9.5 

tpHZ 
DIR 

1.5 3.8 5 1 9 1.5 5.7 
AorB ns 

tpLZ 1.5 3.8 4.7 1.2 6.7 1.5 6 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069B-03856, JULY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

soon 
From Output - __ ---4I~___"I\/'v----J 

UnderT .. t 

CL= 50 pF 

(a .. NottA) I soon 

TEST S1 
tput!tpHL Open 

tpuftpZL 7V 

tpta/tPZH Open 

LOAD CIRCUIT FOR OUTPUTS 
14--tw~ 

I 1_--3V 

3V 
Timing Input -------;(1.5 V _______ .1"-______ OV 

Inpm 3 X,-1._S_V __ ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I.. ~~ ~ 
1 tau 1- It, 1 

__ ~I 1 3V 

Data Input ____ ~1.SV ~ ov Output 
Control 

(low-level 
enabling) 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Inpu~~1-.S-V---~\ ~.~--- :: 

tpLH ~ ~I L -: 
1 ". jtpHL 

1 ~VOH 
Output /1.SV 1.SV 

-----'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

1.SV 

---,~---- ov 
tPZL --.J 14- I 

I I tp~ ~ 

, 
___ Lrv:::1 3.SV 

1.SV I I 
'--__ ..J....ooII!i.- VOL~ o~ V VOL 

tpH~ !.-
tpZH -.! j4- I 

O~~ V 
Waveform 2 I - - - OH 

l -\ VV'OH - 0.3 V 
S1 at Open 1.5 V ""-

(seeNoteC) ___ -' - - - - -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and Jig capacitance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 C, t,. s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT646AAND SN74ABT646A 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

AtoB 

4.00 ,----.....--.....----r---r---r----, 
CL= 50 pF 

3.75 1 Output Switching 

~~ 
F 1 3.50 t----t----t---t---+---r----; 
>-'$ 

~ ! 3.25 t-'-,. "L-.-.--+--+---t---+-",=",V""'ee-= 1-o-
14

.-==5"':'CV=---i 

o U ... • ... 
:g &; 3.00 ~--t---"-.-t-.-".'"--'-t-""""""-'-'""r.~-=-".:"'.-+::-.-=-=---i 
il " ....... Vee=~V"",--e!!l ~ -...... _ __ ~ .",.~ 
a.:; 2.75 ___ - ~ 

1 .s ...........-.- ---- Vee = 5.5 V 

~~ 2.50 -

or. 
E c 
F 1 
~'$ 

·t Co 
g. 
!~ 
!.~ e-0.1 
I ... 

3~ 
!-S 

2.25 t----t----t---t---+---r----; 

2.00 ....... _--'-__ ..I.-_-"' __ """'--__ '--_...J 

--ss -25 5 35 65 95 125 

5.00 

4.75 

4.50 

4.25 

4.00 

3.75 

3.50 

3.25 

3.00 

TA - Operating Free-Air Temperature - ·C 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

CLKABto B 

CL=50 pF 
1 OutF ut Switching 

Vee =4.5V . ..... ...... 
--. .... ..... 

:/ - .. -• Vee =5V, 
,.",. ---~--' 10----~ =5.5V ......... -"" 

-65 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - ·C 

4.00 

3.75 

or at 
E c 3.50 
F 1 
>-'$ .; -5 3.25 
C 0 c _ 
.g ~ 3.00 
1!Ia~ 
ca ~ e ~ 2.75 
a. 0 
1 -. 
~ ~ 2.50 
!-:J: 

2.25 

2.00 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

AtoB 

CL=50 pF 
1 Output Switching 

• 'tJ~;= 
~ .. .. .. -. ..... 4.5V ---

Vee= 
5V ___ 

r---- ... -- -- ... ---_ .... 

Vee= 5.5V _ 

~ l--------
--ss -25 5 35 65 95 12! 

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

2.25 

2.00 

TA - Operating Free-Air Temperature - ·C 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

CLKABto B 

CL=50 pF 
1 Output Switching Vee =4.5V 

~ 
~ ~ =5.5V 

t:-::::" ~ 
~ .. 

.---:: -:-:-
-:,-.;:-.. . 

~cc=5V 

--ss -25 5 35 65 95 12! 

TA - Operating Free-Air Temperature - ·C 
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CHARACTERIZATION DATA FOR SN54ABT646AAND SN74ABT646A 

12-40 

Propagation Delay Time vs Temperature 

6.0 

5.7 

.; It) 5.4 
E c 
1= 1 

5.1 >-'$ 

~~ 4.8 Co 
IS 'ii 
;: > 4.5 as u 
::1 

4.2 e,21 
o..~ 

3.9 I ... :s , 
~.9 3.6 

3.3 

3.0 

PROPAGATION DELAY TIME 
LOW·TO·HIGH·LEVEL OUTPUT 

va 
OPERATING FREE·AIR TEMPERATURE 

SABtoB 

CL=50 pF 
1 Output Swltct Ing 

i", , ...... 
' .. Vee= 4.5 V -.. .... -- .. ----

' ....... . -- Vee = 5V --- ----
'----- ,Vee = 5.5V -

-55 -25 5 35 65 95 125 

5.0 

4.7 

.; It) 4.4 
E C 

1= 1 
>- '$ 4.1 

~~ 
C 0 3.8 
1S'ii 
&~ 3.5 
as ~ 
e.9 3.2 
0.. 0 
1 ~ 2.9 

:i!~ 
~X 2.6 

2.3 

2.0 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY TIME 
HIGH·TO-LOW·LEVEL OUTPUT 

va 
OPERATING FREE·AIR TEMPERATURE 

SABtoB 

CL=50 pF 
1 Outp ut Swltc Ing 

Vee = .5V ... ... --.. ... . 
Vee = 5V ----- -- ---
v. .... v 

-55 -25 5 35 65 95 125 

TA - Operating Free·Alr Temperature - °C 
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U II) 
E c 
1= 1 
>-"5 
.!!! a. 
CII "5 Co 
6a; 
;:= > 
&~ 
a~ 

£~ 
1.,-

i!i~ .e-:z: 

U II) 

E c 
1= 1 
>-"5 
~ t 
C 0 
6 a; 
!~ aa e -
Do 1 
1 .... 
~ , 
.e-.9 

6.0 

5.7 

5.4 

5.1 

4.8 

4.5 

4.2 

3.9 

3.6 

3.3 

3.0 

CHARACTERIZATION DATA FOR SN54ABT646AAND SN74ABT646A 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

OCto B 

CL=50 pF 
1 Output Switching 

...... ...... Vee= 4.5V 

.... - ~- .. -1"--- ---

""'- .. -- Vee = 5V - ----
~ Vee = 5.5 V_ 

4.0 

U III 3.7 
E C 
1= 1 
>- "5 
ca a. 

~ 8 3.4 

6 l 
!~ 
~ ~ 3.1 

Do ~ 
1 .,-
N ~ 

J..9 2.8 

2.5 

, 

PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

OCto B 

CL= 50 pF 
1 Output Switching 

Vee = 4.5 V , ---- .---
'- ----- ---- .-.-

Vee= ~V,--- -
~-~- --I- -- Vee = ~ 
~ ~ ~ -

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

9.0 

8.6 

8.2 

7.8 

7.4 

7.0 

6.6 

6.2 

5.8 

5.4 

5.0 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY,TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

OCto B 

CL= 50 pF 
1 Output Switching 

, 
..... ... .. .... .... 

" 
-.. .... Vee =4.5V .... . . -.. -""- ... ...... 

" - -- .. _V~ 
p:5V 

~--r--.......... ............... v,.,. 5,5V -~ -

4.0 

1.5 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

OCto B 

CL=50 pF 
1 Output Switching 

Vee =4.5V 

.....::.:: -.:..;,. ;:::-- Vee F5V .-.:::::: --- -- - . 
Vee= 5.5 V 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - °C TA - Operating Free-Air Temperature - °C 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

6.0 

4.5 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

DIR to B 

CL = 50 pF 
1 Output Switching 
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"'"-.. - ..,.., ./' --- <. i'----- ~ 5.5V --
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1= 
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Q 
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"" I 
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:I: 
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5.0 
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i 4.4 
:; 
0 

4.1 1 
~ 
.c 

3.8 
til x 
0 3.5 

~ 
3.2 .9 
2.9 

2.6 

PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

DIR to B 

CL= 50 pF 
1 Output Switching 
.. .. .... V,.,.= 14.5V ..... .. ... ..... .... 

~ Vee = 5V --~- --~-
V,.,. = 5.5V -

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

7.2 

6.9 

t r! 6.6 
1= I 
>- :; 
~ f 6.3 
Q 0 
§ 1 6.0 

~~ a '& 5.7 

e x 
"" 0 5.4 
I ... 

~ ~ 5.1 

4.8 

4.5 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

DIR to B 

CL=50 pF 
1 Output Switching 

--"c .. .. .. .. .. ... .. ... .. 
~ 

..... 
~ 

...... 
.. Vee = 4.5 V 

~ 

~ ...... 
... ....... 

"- "'- ""-- Vee= .. - 5V 

-r---., - ----. - Vee = 5.5 V 
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ar In E c 4.3 1= I 
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Q :; 4.0 
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':p > 3.7 III 

~ til 
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e f 3.4 "" I ... 
!j J 3.1 

0 
~ .J 
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2.5 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

DIR to B 

CL= 50 pF 
1 Output Switching 

Vee = '!;5.V •• .... .. 
...... -., ... 

~- .. 
Vee = 5,!... _ 

~---~-~- .. -
Vee= ~ ~ ---.--I-""'" 

~ 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - °C TA - Operating Free-Air Temperature - °C 
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CHARACTERIZATION DATA FOR SN54ABT646AAND SN74ABT646A 

Propagation Delay Time vs Number of Outputs Switching 

PROPAGATION DELAY TIME 
va 

NUMBER OF OUTPUTS SWITCHING 
AtoS 

Vee =5V 
TA = 25°C 
CL= 50pF 

, , 

tpLH 

-,r , 
./ 

V ~ , , tpHL 
" ~ 

~ 
V 

/' V" 

8.3 

II) 
c 7.5 
I 

CD 
E 
1= 

6.7 >-ca a; 
C 
c 

i 5.9 

DI ca 
Do e 5.1 a.. 

PROPAGATION DELAY TIME 
va 

NUMBER OF OUTPUTS SWITCHING 
AtoS 

Vee =5V 
TA = 25°C 
CL= 50 pF 

... ... .-- ~---.--
tpHZ ... 

tpZH 

----~ 
~. 
, 

I 

J 4.3 

~ ~ 

.",.,...,.,... 
"".",.---

1 2 
3.5 

3 4 5 6 7 8 1 2 3 4 5 6 

Number of Outputs Switching Number of Outputs Switching 

9 

II) 8 
c 
I 

CD 
E 7 
1= 
>-ca a; 6 Q 
c 
0 

~ 5 DI ca 
Do e a.. 4 
I 
"a 
.9-

3 

2 

PROPAGATION DELAY TIME 
va 

NUMBER OF OUTPUTS SWITCHING 
AtoB 

Vee =5V 
TA=25°C tpzL 
CL=50 pF 

~ 
.",.,...,.,... 

---~ ~ 
.......-

.",.,...,.,... 

tpLZ 

.-. --- ------ ---. ------
1 2 3 4 5 6 7 8 

Number of Outputs Switching 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 
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12-44 

Propagation Delay Time vs Load Capacitance 

AtoB AtoB 
1 OUTPUT SWITCHING 4 OUTPUTS SWITCHING 

Vee =SV 
TA=2SoC tpLH 
RL= 5000 

// 
F= 10 MHz 

/~ 

// 

~HL /~' ./ 

~ 
/' 

/" 
/ 

/" Y 
/~ 

9 

II) 8 c 
I 

II) 

E 
J: 7 >-
III -;; 
C 
c 6 0 = III 
01 
III a. e 5 
a. 
I 

J 4 

Vee=SV / 
TA = 25°C 

. "'~ 
~/ 

RL= 500 0 tpLH 

F= 10 MHz // tpHL 
/ /' ~ 

/' V V/ 
// V / 

/ ./ 
/r / 

'L~ 
~ 

3 
so 100 150 200 250 300 50 100 150 200 250 

CL - Load Capacitance - pF 

II) 
c 
I 

II) 

E 
J: 
1:-
~ 
c 
0 
1iI 
01 
III a. e a. 
I 

J 

AtoB 
8 OUTPUTS SWITCHING 

12.0 

10.5 

9.0 

Vee=5V tpLH 
TA = 25°C // 
RL=500Q 
F = 10MHz ./1' 

/ 
// 

7.5 

6.0 

/" V // / tpHL 

/; 

/" 
." 

/ 
".II" L 

4.S 

/' /' 
~ 

3.0 
50 100 150 200 250 

CL - Load Capacitance - pF 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

6.0 

5.7 

5.4 

5.1 

4.8 

4.5 

4.2 

3.9 

3.6 

Propagation Delay Time vs Input Edge 

PROPAGATION DELAY TIME 
V8 

INPUT EDGE 
AtoB 

VCC=5V 
TA = 25°C 
V=OVto3V 
RL=5000 
CL=50 pF 

,," 
~,," 

,," .-' 

,," l.........--V 
.~. 

/~ 
~. ~ 

V 

-~ V 

~LH 

~L 

I!! 
I 
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9.0 
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i 
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a. 

£ 5.25 
I 

J 4.50 

PROPAGATION DELAY TIME 
VI 

INPUT EDGE 
AtoB 

VCC=5V 
TA=25°C 
V=OVto3V 
RL=500 0 

",' 
~ .... 

CL =50 pF '" f-. __ -- IJ''''' 
"' ..... 

l----' ~ 
3.3 F--' 3.75 

3.0 3.0 
1 3 5 7 9 11 13 15 1 3 

leDGE -Input Edge - n8 
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PROPAGATION DELAY TIME 
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TA = 25°C 
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tpZL 

6.25 
~ 

5.50 

4.75 

4.0 

3.25 1----
2.50 

1 3 

tpLZ _ ..... _ .. 
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CHARACTERIZATION DATA FOR SN54ABT646AAND SN74ABT646A 
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-1 
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2 

o 
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-2 

VOHV and VOLP 

7 Switching 1 High LH A - B 7 Switching 1 High LH B - A 

6 
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4 ~ 

'-..} r, -.... "I " ..." I 
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:::! 
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3 I 
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~ 
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-1 
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7 Switching 1 Low LH A - B 

1 , 

f\ -- -, ---~".. 
-

> 
I 

:::! 
~ 

t-Tlme-ns 

7 Switching 1 Low LH B .... A 

6 

5 

4 , 
\ , 

3 

2 

1\ -!.. ~--.. 

b ';I' o 

-1 

-2 
o 10 20 30 40 50 60 70 80 o 10 20 30 40 50 60 70 80 

t-Tlme-na 

VOHV = Minimum (valley) voltage induced on a quiescent 
high-level output during switching of other outputs. 

VOLP = Maximum (peak) voltage induced on a quiescent 
low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

5 

Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

HIGH-LEVEL OUTPUT CURRENT 

Vee=5V 
TA = 25°C 

~/ 
V 

/" 

./ 

/ 
V 

o 
-100 -80 -40 -20 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

IOH - High-Level Output Current - mA 

LOW-LEVEL OUTPUT VOLTAGE 
va 

LOW-LEVEL OUTPUT CURRENT 

Vee =5V 
TA=25°C 

~ 
~ 

~ 
~ 

V 
o 20 40 60 80 

IOL - Low-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 
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Supply Current vs Frequency 

OUTPUTS ENABLED 

Vee =5V 
TA = 25°C 
High Bias = 2.5 V V Low Bias = 0.5 V 
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./ 
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F - Frequency - MHz 
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SN54ABT16244, SN74ABT16244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073B-03711. SEPTEMBER 1991-REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA Per 
JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) < 1 V 
at V cc = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlou 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages (WO) 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16244 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides true outputs 
and symmetrical OE (active-lOW output-enable) 
inputs. 

SN54ABT16244 ••• WD PACKAGE 
SN74ABT16244 ••• DGG OR Dl PACKAGE 

{TOP VIEW) 

10E 1 
1Y1 2 
1Y2 3 

GND 4 
1Y3 5 
1Y4 6 

Vcc 7 
2Y1 8 
2Y2 9 

GND 10 
2Y3 11 
2Y4 12 

3Y1 13 

3Y2 14 

GND 15 

3Y3 16 
3Y4 17 

Vcc 18 

4Y1 19 
4Y2 20 

GND 21 

4Y3 22 

4Y4 23 
40E 24 

20E 
1A1 
1A2 

GND 
1A3 
1A4 

Vcc 
41 2A1 
40 2A2 
39 GND 
38 2A3 
37 2A4 
36 3A1 

3A2 
GND 
3A3 
3A4 

Vcc 
4A1 

29 4A2 
28 GND 
27 4A3 
26 4A4 
25 30E 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16244 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 
L L H 
H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16244, SN74ABT16244 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS073B-03711, SEPTEMBER 1991-REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

1O'E 

20E 

30E 

40E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"-

'" 
'" 
'" 

EN1 

EN2 

EN3 

EN4 , r 
1 1 'V' 

1 2 'V' 

1 3 'V' 

1 4 'V' 

1O'E 

1A1 

1A2 
2 

1Y1 
3 

1Y2 1A3 
5 

1Y3 
6 

1Y4 1A4 
8 

2Y1 
9 

11 
• 2Y2 20E 

2Y3 
12 

13 
2Y4 2A1 
3Y1 

14 

16 
3Y2 2A2 
3Y3 

17 

19 
3Y4 2A3 
4Y1 

20 

22 
4Y2 

2A4 
4Y3 

23 
4Y4 

3O'E 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEe Publication 617·12. 3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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SN54ABT16244, SN74ABT16244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the loW state, 10: SN54ABT16244.................................. 96 mA 

SN74ABT16244 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.6 W 

. DL package ............................. '. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings7 may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT16244 SN74ABT16244 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LOW-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 rnA 

10L Low-level output current 48 64 rnA 

llVAv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 ·C 
NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT16244, SN74ABT16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS073B-03711, SEPTEMBER 1991-REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, 10H =-3 rnA 2.5 

Vee = 5V, 10H =-3mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee = 4.5 V, 10H =-32mA 2* 

Vee = 4.5 V, 10l= 48 rnA 
VOL 

Vee = 4.5 V, 10l= 64 rnA 

II Vee = 5.5 V, VI = Vec or GND 

10ZH§ Vee = 5.5 V, Vo = 2.7V 

10Zl§ Vee = 5.5 V, Vo=0.5V 

10FF Vec = OV, VI orVo:s 4.5 V 

ICEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Outputs high 

Icc 
Vec = 5.5 V, 10 = 0, 

Outputs low 
VI = Vec or GND 

Outputs disabled 

Vec = 5.5 V, One Outputs enabled 

AlccN input at 3.4 V, Data inputs 
Outputs disabled 

Other inputs at 
Vec orGND Control Inputs 

CI VI = 2.5 V or 0.5 V 7.5 

Co Vo = 2.5 V or 0.5 V 7 

t All typical values are at V cc = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and 10Zl include the Input leakage current. 

SN54ABT16244 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

:1 :1 

50 50 

-50 -50 

:100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16244 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

:1 

50 

-50 

:100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

N This is the Increase In supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
rnA 

rnA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

VCC=5V, 
SN54ABT16244 SN74ABT16244 FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 2.3 3.2 1 3.6 1 3.5 
A Y ns 

tpHl 1 2.3 3.7 1 4.2 1 4.1 

tPZH 
OE 

1 2.6 3.8 1 4.9 1 4.6 
Y ns 

tpzl 1 2.9 5.5 1 6.5 1 6.2 

tpHZ 
OE 

1.7 3.8 4.7 1.7 6 1.7 5.6 
Y ns 

tpLZ 1.5 3.2 4.7 1.5 5.7 1.5 5.6 
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'SN54ABT16244, SN74ABT16244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS073B-03711, SEPTEMBER 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 500C 
From Output --e---4J---VVV----.J 

Under Test. 

CL=50 pF 

( .. eNoteA) T 500C 

LOAD CIRCUIT FOR OUTPUTS 

o Open 

Input L 
(see Note B) --" 1.5 V 

3V 
\.~5~--- OV 

tpLH I.. ~ I , 
, I 

,.. ~ tpHL , 

output _____ ,.,11.5 V ~
VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

TEST S1 
tpL,H/tPHL Open 
tpultpZL 7V 

tpHz/tPZH Open 

3V 

1.5V 

'----I.~ - - - - OV 
tpZL --.' 14- I 

I I tp~ 14-
1 V---~I:~- 3.5 V 

"\ 1.5V I -f VOL+0.3V 

----.-- - - - VOL 
tpHz-.i !.-

tpZH -.! /4- I 
Output V, 

Waveform 2 [' -\ V - - OH 

(s~~ ~o~:~~ ___ ...J ~ ~ __ ~OH - 0.3 ~ 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s: 10 MHz, Zo = 50 C, tr :s: 2.5 ns, tf:S: 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 
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Propagation Delay Time vs Temperature 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 

Propagation Delay time vs Temperature 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 
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Propagation Delay Time vs Number of Outputs Switching 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 

Propagation Delay Time vs Load Capacitance 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 
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Propagation Delay Time vs Input Edge 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 
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VOHV = Minimum (valley) voltage induced on a quiescent 
high-level output during switching of other outputs. 

VOlP = Maximum (peak) voltage induced on a quiescent 
low-level output during switching of qther outputs. 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 
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Typical Characteristics 
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ve 

HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

2.5 /" 
2.0 ./ 

V 

V 
~ 

./ 1.5 
/ 

1.0 
-100 

1.0 

0.8 

0.6 

-80 -60 -40 -20 

IOH - High-Level Output Current - rnA 

LOW-LEVEL OUTPUT VOLTAGE 
VB 

LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

o 

0.4 ~ 

0.2 

~ 
"",.-

."""..., 
."""..., 

.",.".." 

o 
10 25 40 55 70 85 

IOL - Low-Level Output Current - rnA 

TEXAS ." 
INSIRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

100 



CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244 
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• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBr ™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at V cc = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages (DL) and 380-mll 
Fine-Pitch Ceramic Flat Packages (WD) 
Using 25-mll Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (C[RAB and 
CI:RBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
C[KAB is held at a high or low logic level. If LEAB 
is low, the A bus data is stored in the latch/flip-flop 
on the high-to-Iow transition of CCKAB. 
Output-enable OEAB is active high. When OEAB 
is high, the outputs are active. When OEAB is low, 
the outputs are in the high-impedance state. 

SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057C-D3658, DECEMBER 199o-REVISED OCTOBER 1992 

SN54ABT16500A ••• WD PACKAGE 
SN74ABT16500A ••• DL PACKAGE 

(TOP VIEW) 

OEA8 
LEA8 

A1 

GND 
A2 
A3 

Vcc 
A4 
A5 
A6 

GND 
A7 
A8 

A9 

A10 
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[ 7 50 
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25 32 
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27 30 
28 29 

GND 
CIKAB 
81 
GND 
82 
83 

Vcc 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 

Vcc 
816 
817 
GND 
818 
CI:KBA 
GND 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and C"CRBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16500A is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus+. EPIC-lIB. and UBT are trademarks of Texas Instruments Incorporated. 

TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 

ABT16500A-2 
12-67 



SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057C-03658, DECEMBER 199O-REVISED OCTOBER 1992 

description (continued) 

The SN54ABT16500A is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16500A is characterized for operation from -40°C to 85°C. 

12-68 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CIJWJ A B 

L X X X Z 
H H X L L 

H H X H H 

H L ~ L L 

H L ~ H H 
H L H X Bo* 
H L L X Bo' 

t A-to-B data flow is shown: B-to-A flow Is similar but 
uses~, LEBA, and~. 

* Output level before the indicated steady-state input 
conditions were established. 

, Output level before the indicated steady-state input 
conditions were established, provided that C[RAB' 
was low before LEAB went low. 
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logic symbolt 
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SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

r 
1'V 

60 

SCBS057C-03658, DECEMBER 199o-REVISED OCTOBER 1992 

-J 
.. 
.. 

..... ....... 

.. .. ....... 
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...... 

..... 

..... , .. 

... .. 
.... ... 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057C-03658. DECEMBER 199G-REVISED OCTOBER 1992 

logic diagram (positive logic) 

C1 

A1 --.-----+--+--+-----------110 

C1 

10 

C1 C1 

10 10~----------~~--+-~--~ 

~----------------------~v~------------------------J 

To 17 Other Channels 

81 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in ~he high state or power-off state, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16500A ................................ 96 rnA 

SN74ABT16500A ................................ 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16500A, SN74ABT16500A 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057C-03658, DECEMBER 199o-REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT165ooA SN74ABT16500A 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 ~.5 4.5 5.5 V 

VIH High-level input voltage 2 _$I 2 V 

VIL Low-level input voltage !}! 0.8 0.8 V 

VI Input voltage 0,(."4 Vce 0 Vee V 

10H High-level output current .~ -24 -32 mA 

10L Low-level output current ,!ii 48 64 mA 

AtJAv Input transition rise or fail rate I Outputs enabled .n~ 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins On put or 1/0) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TVpt MIN 

VIK Vee=4.5V, II =-18 mA 

Vee = 4.5 V, 10H =-3mA 2.5 

VOH 
Vee=5V, 10H =-3mA 3 

Vee = 4.5 V, 10H =-24 mA 2 

Vee = 4.5 V, 10H =-32 mA 2* 

VOL 
Vee=4.5V, 10L=48mA 

Vee = 4.5 V, 10L= 64 mA 

II 
Vee=5.5V, Control inputs 

VI = Vee or GND AorB ports 

10ZH§ Vee = 5.5 V, Vo=2.7V 

10ZLt Vee = 5.5 V, Vo=0.5V 

10FF Vcc=OV, VlorVo $4.5 V 

leEX Vee = 5.5 V, Vo=5.5V Outputs high 

10' Vee = 5.5 V, Vo=2.5V -50 -100 

Vee=5.5V, Outputs high 

Icc 10=0, 
AorB 

Outputs low 

VI = Vee or GND 
ports 

Outputs disabled 

Alee~ 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

CI VI = 2.5 VorO.5 V Control inputs 4 

Cio Vo = 2.5 VorO.5 V A or B ports 8 

t All typical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
5 The parameters 10ZH and 10ZL include the input leakage current. 

SN54ABT165OOA 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* Ir:-
±1 ~' ±1 

±1oo (')Q:" :100 

50 ,.A. 50 

-50 ~ -50 

:100 ",9 
50 <t' 50 

-180 -50 -180 

3 3 

76 76 

3.3 3.3 

1.5 1.5 

, Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16500A 
UNIT 

MIN MAX 

-1.2 V 

2.5 

3 
V 

2 

0.55 
V 

±1 

±1oo 
JlA 

50 JlA 
-50 JlA 

±1oo JlA 
50 JlA 

-50 -180 mA 

3 

76 mA 

3.3 

1.5 mA 

pF 

pF 

1# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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SN54ABT16500A, SN74ABT16500A 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS057C-03658. DECEMBER 199G-REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16500A SN74ABT16500A 

MIN MAX MIN 
UNIT 

MAX 

fclock Clock frequency 0 150 0 150 MHz 

fwT Pulse duration 
LEAB or LEBA high 3.3 ,t;"" 3.3 

CIXAB or CIXBA high or low ~ ... ns 
3.3 i., 3.3 

A before CIXAB ~ 4.5 f}1:J::'" 4.5 

leu Setup time 
B before CIXBA~ 1-" 4 

\CIXhigh ~ 
ns 

A before LEAB~ or B before LEBM 
1.5 

\CIXlow h@·5 4.5 

it, Hold time 
A after CIXAB~ or B after CCKBA~ ~ ... 0 0 

A after LEAB ~ or B after LEBM 
ns 

1.5 1.5 

t This parameter IS specified by deSign but not tested. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless o~herwlse noted) (see Figure 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 

tpLH 
AorB 

tpHL 

tpLH 
LEAB or LEBA 

tpHL 

tpLH 
CIXAB or CIXBA 

tpHL 

tPZH 
OEABorOEBA 

tPZL 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW Informlllon conctml productlln IhlIormIIIvt or 
~_~ 01 cItvtIopment. ChnCttIfIllc dill and other 

BorA 

BorA 

BorA 

BorA 

BorA 

Vee =5V, 

TA= 25°C 

MIN TVP MAX 

150 200 

1.1 2.7 3.6 

1 2.9 3.9 

1 3.4 4.7 

1 3.4 4.7 

1 3.1 4.4 

1 3.1 4.3 

1 2.9 4.1 

2.5 4.5 5.7 

1.5 4.5 5.2 

1.4 3.4 4.7 

~;-or~~~=:-,lhtrlghtIO TEXAS .. 
INSTRUMENTS 

SN54ABT16500A 

MIN MAX 

150 

1.1 4.4 

1 ,.;t4.6 

1 /;;;" 5.6 

1 J"i~ 5.4 

1," 5.4 

;0 5.2 

",0"'1 4.8 

~"'2.5 6.9 

1.5 6.6 

1.4 5.8 

12-72 POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN74ABT16500A 
UNIT 

MIN MAX 

150 MHz 

1.1 4 

1 4.6 
ns 

1 5.3 

1 5 
ns 

1 5.3 
ns 

1 5 

1 4.8 

2.5 6.6 
ns 

1.5 6.2 
ns 

1.4 5.4 
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SN54ABT16500A, SN74ABT16500A 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057C-D3658. DECEMBER 1990-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

5000 
From Output --e---4IJ--'VV\r--_.J 

Under Teat 

CL= 50 pF 

(aee Note A) I 5000 

o 7V 

S1 o Open 

rNO 

TEST S1 
tpLHl'tpHL Open 
tpultpzL 7V 
tpHz/tpZH Open 

1oII--tw-.j 
I I 3V 

Inp~ 3 X,-'_·5_V __ 0 V 

LOAD CIRCUIT FOR OUTPUTS 

TIming Input 

Data Input 

3V -------X1.5V ______ .1'--______ OV 

I I I 
1l1li • .14 th ~ 
I "u I 

---~,~v ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Inpu~ 1.5V 
3V 

\~5~--- OV 

tpLH 1l1li ~ I I 

1l1li ~ tpHL 
I 

outpu_t ____ ,.,11•5 V ~
-VOH 

1.5V 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(aee Note C) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

3V 

B. All Input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, t,:s; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ." 
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CHARACTERIZATION DATA FOR SN54ABT16500A AND SN74ABT16500A 

3.000 

2.875 

Gf II) 

~ ~ 2.750 

~i 
~ ~ 2.625 
cO 
o Gi i ~ 2.500 

[-& e :c 2.375 

~ S 
:5 ~ 2.250 
~.9 

2.125 

2.000 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW·TO·HIGH·LEVEL OUTPUT 

VB 
OPERATING FREE·AIR TEMPERATURE 

AtoB 

CL= 50 pF 
1 Output Switching ... .. -~. .". ~ . 

~ . . 
Vee = 4.5.V •• ... ~ 

~ .. 
5~ ~~ Vee = --~~ ~ 

Vee = 5.5V 

4.00 

3.75 

Gf II) 

~ ~ 3.50 
>-~ ..! Q, 

~ ~ 3.25 
c ~ 
o u i ~ 3.00 

[ ~ 
£ i 2.75 

I '*t 
.J ~ 2.50 ::c_ 
~l: 

2.25 

2.00 

PROPAGATION DELAY TIME 
HIGH· TO·LOW·LEVEL OUTPUT 

VB 
OPERATING FREE·AIR TEMPERATURE 

AtoB 

CL= 50 pF 
1 Output Switching 

Vee =4.5V .... .. . .. ... -. -

-- --- Vee ~v..--- -- _. 
Vee =~ 

----i"'-""'" 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

4.00 

3.75 

v I;') 

~ ~ 3.50 

~~ 
~ -e- 3.25 
c ~ 
o u 
ii ~ 3.00 
CI,y 
III .s::. 
Q,Cl £ ; 2.75 

I~ 
:5 ~ 2.50 
~.9 

2.25 

2.00 

TA - Operating Free·Alr Temperature - °C 

PROPAGATION DELAY TIME 
LOW·TO·HIGH·LEVEL OUTPUT 

va 
OPERATING FREE·AIR TEMPERATURE 

LEABtoB 

CL= 50 pF 
1 Out ut Switching .. ... . . 
V~ =4.5V 

.... 
~." ~ _ .... .... .. V ~ ~. ·Vce =5V ~~ 

~-
-" V ~ 

Ve( =5.5V 

4.00 

3.75 
a; 
E ~ 
F I 3.50 

~i 
~ :i 3.25 
c 0 

~ i 
~ ~ 3.00 
[ ~ 
£ .9 2.75 
I S. 
:i! £, 2.50 
~l: 

2.25 

2.00 

TA - Operating Free·Alr Temperature - °C 

PROPAGATION DELAY TIME 
HIGH·TO·LOW·LEVEL OUTPUT 

VB 
OPERATING FREE·AIR TEMPERATURE 

LEABto B 

CL= 50 pF 
1 Output Switching 

Vee = 4.5 V • 
.~ 

... ~ ~ 
~ 
~ 

Vee = 5.~ 

~ ~.r/ 5V Vee = 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

TA - Operating Free·Alr Temperature - °C TA - Operating Free·Alr Temperature - °C 

TEXAS .. 
INSIRUMENTS 

12-74 POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 



CHARACTERIZATION DATA FOR SN54ABT16500AAND SN74ABT16500A 

or 1/1 
E c 
F I 
>-:; 
-if Co c _ 
0 u 
- > 
i~ as .c a. CI e -
Q. :z:: 
IS, 
:5 ~ 
!,.9 

or 1/1 E c 
F I >-:; 
.!! a. u .. 
C :I 
C 0 
o -
~ ~ 
CI~ 
8.. ~ 
e .9 
Q. 0 
I ... 

...I.e 

it.2' .. :z:: 

Propagation Delay Time vs Temperature 

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

va 
OPERATING FREE-AIR TEMPERATURE 

~toB 

CL= 50 pF 
lOut ut Switching ... .. -. 

Vee =4.5V . . . . . ... 
~ ... 

--' 
""", 

",""" Vee =5V 

.---" " - ./ 
~- .. 

~ 
V 

~ =5.5V 

~ 
~ 

~ 
-05 -25 5 35 65 95 125 

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

2.25 

2.00 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

VB 
OPERATING FREE-AIR TEMPERATURE 

~toB 

CL=50 pF 
1 Output Switching 

Vee = 4.~ V-
.. -. ..... .- .. Vee = 5'V 

.. --. .. --- --" ~ 1". • ~..- ~ 

",'" ~ -
--' ~ 

Vee = 5.5 V 

~ 
V'" 

-05 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - °C 
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CHARACTERIZATION DATA FOR SN54ABT16500AAND SN74ABT16500A 

Propagation Delay Time vs Temperature 

4.00 

3.75 

Dill 
~ 'f 3.50 

~1 
~ '5 3.25 
cO 
OU 
- > ~ ~ 3.00 
[~ 
e .9 2.75 
Q. 0 
I.,. 

~~ 2.50 
.. :I: 

2.25 

PROPAGATION DELAY TIME 
ENABLE·TO·HIGH·LEVEL OUTPUT 

va 
OPERATING FREE·AIR TEMPERATURE 

OEABto B 

CL = 50 pF 
1 Output Switching Vee =4.5V . -

--.-.- .-
=5V V,..,. .... .. - """".,. ... 1---.. . """".,. ----.. -- --' ,."".......,. ~ -- ---- Vee =5.5V 

~ ----

2.00 
-55 -25 5 35 65 95 125 

6.00 

5.75 

Dill 
~ 'f 5.50 

~'S 
'ii ~ 5.25 

~~ o CII 

~ ~ 5.00 

Ita e x 4.75 

~s 
oJ i 4.50 
j!.9 

4.25 

TA - Operating Free·Alr Temperature - °C 

PROPAGATION DELAY TIME 
ENABLE·TO·LOW·LEVEL OUTPUT 

va 
OPERATING FREE·AIR TEMPERATURE 

OEABto B 

CL= 50pF 
1 Output Switching 

... ... -. -. -- .. -. • _ ~c..e =4.5V -- 1- ••• ------ ---- Vee =5V 
~ --- --- -... -~ ---- --

Vee =5.5V 

4.00 
-55 -25 5 35 65 95 125 

TA - Operating Free·Alr Temperature - °C 

5.00 

4.75 

D III 

~ 'f 4.50 
>-'S 
~ ~ '4.25 
c ~ 
o CII & ~ 4.00 

~~ D: 'r 3.75 

IS 
~ i 3.50 
~.9 

3.25 

3.00 

PROPAGATION DELAY TIME 
DISABLE·FROM·HIGH·LEVEL OUTPUT 

va 
OPERATING FREE·AIR TEMPERATURE 

OEABto B 

CL= 50pF 
1 Output Switching 

Vee =4.5V .. .... 
.... ••• • 1· 

... ... 
Vee =5V -- --- --100---.. --
Vee =5.5V 

~ - ---... --~ ---
-55 -25 5 35 65 95 125 

D " E c 
J:: I 

5.0 

4.5 

~ i 4.0 

~~ 
g 'ii 
;; > 3.5 
~j 
!,.c 
e~ 
Q. ~ 3.0 
I S 
!j i 
~.9 2.5 

2.0 

TA - Operating Free·Alr Temperature - °C 

PROPAGATION DELAY TIME 
DISABLE·FROM·LOW·LEVEL OUTPUT 

va 
OPERATING FREE·AIR TEMPERATURE 

OEABto B 

CL=50 pF 
1 Output Switching 

Vee =4.5V 
~ ... .. .. •• Vee =5~ .. .. ... .. ---~ io· • -- ... .... -~ :---~--~ 

:..--- Vee =5.5V 

~ :.---

-55 -25 5 35 65 95 125 

TA - Operating Free·Alr Temperature - °C 

1ExAs • 
INSTRUMENTS 
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t'I 
C 

4.00 

3.75 

! 3.50 
E 
1= 
i: 3.25 
c:; 
Q 

6 3.00 

~ 
DI 
ca 
Q. e 

D. 
I 

J 

2.75 

2.50 

2.25 

2.00 

CHARACTERIZATION DATA FOR SN54ABT16500AAND SN74ABT16500A 

Propagation Delay Time vs Number of Outputs Switching 

PROPAGATION DELAY TIME 
va 

NUMBER OF OUTPUTS SWITCHING 
Ato B 

Vee =5V 
TA = 25°C 
CL= 50 pF 

...... 

...... -
~ ~ 

.".,.,. ~ 
~ 

ttl' 
... " .. " .. .. .. .. 

~ .. 

tpLH 

100'''' 
~ 
tpHL 

5.00 

4.75 
1/1 c 
I 4.50 CD 
E 
1= 
>- 4.25 
ca c:; 
Q 
c 4.00 
0 
~ 
ca 
DI 3.75 ca 
Q. e 
D. 

3.50 I 
"CI 
.. Q. 

3.25 

3.00 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEABto B 

Vee =5V 
TA = 25°C 
CL= 50 pF 

... .. -- .. .... .... 
~ 

~ 
~ 

~ 

./ "" 
V 

tpHz . .. 
",.., 

tpZH 

1 4 7 10 13 16 1 4 7 10 13 16 

Number of Outputs Switching Number of Outputs Switching 

6.0 

1ft 5.5 
c 
I 

C) 

E 
1= 5.0 
>-

.!!! 
CD 
Q 
c 4.5 
0 

~ 
DI 
ca 
Q. 4.0 e 
D. 
I 
"CI 

3.5 .. Q. 

3.0 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEABto B 

Vcc =5V 
TA = 25°C tpz 
CL= 50pF 

~ ~ ~ 

I.--

tPl' 
~ .... .... ... 

10 •••• . --- _ .. -

1 4 7 10 13 16 

Number of Outputs Switching 

TEXAS .. 
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CHARACTERIZATION DATA FOR SN54ABT16500A AND SN74ABT16500A 

Propagation Delay Time vs Load Capacitance 

AtoB AtoB 
1 OUTPUT SWITCHING 9 OUTPUTS SWITCHING 

6~----~----~----~----,_----~ 7~---~----~---,_----_r---~ 
Vee =5V 
TA = 25°C 

1ft RL=5OOQ 

Vee =5V 
TA = 25°C tpLH " 

1ft RL=5oo Q , 
C F = 10MHz , ! 5 t----+----t----t----t---"'::;...., 

~ F=10MHz " 
II) 6 .----f---+----+----+-_---f 

E 
1= 
~ 
t! 

E 
1= 
~ 
~ 

~ 4 t----+----t--~~--+----I § 5 t----+----t-----:.-f-----::>iI'F----i 

il il 
til 

8. e 
A­

til 
III 
a. e 
A-

I 3 t---~"f:-4I---t----t---+----I I 4 t-----+---r~'"f----t----f----i 

J 

12-78 

J 

2~----~----~---~----~---~ 3~---~----~----~----~---~ 
50 100 150 200 250 300 50 100 150 200 250 

CL - Load Capacitance - pF CL - Load Capacitance - pF 

9 

1ft 8 
C 
'1 
II) 

~ 7 

~ 

S 6 
C o 
il 
til 

!. 5 
e 
A­
I 

J 4 

3 

AtoB 
18 OUTPUTS SWITCHING 

Vee=5V 
TA = 25°C 
RL=5oo Q , 
F=10MHz , , 

, 'tPLH 
, , , , , tpHL 

" V V , , , 

;;:/ V" 
,. 

~ 

50 100 150 200 250 . 300 

CL - Load Capacitance - pF 
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5.0 

III 4.5 c 
I 

411 
E 
1= 4.0 
>-ca 
Gi c 
c 3.5 0 

i 
Q 
ca 
Q. 

3.0 2 a. 
I 

"CI 
.. Q. 2.5 

2.0 

CHARACTERIZATION DATA FOR SN54ABT16500AAND SN74ABT16500A 

Propagation Delay Time vs Input Edge 

Vee =5V 
TA = 25°C 

PROPAGATION DELAY TIME 
VB 

INPUT EDGE 
AtoB 

V=OVto3V III c 

5.0 

4.5 

PROPAGATION DELAY TIME 
V8 

Vee =5V 
TA = 25°C 
V=OVto3V 

INPUT EDGE 
LEABto B 

tpLH ... 
RL = 500 Q tpLH_ 
CL=SO pF ---

I 
411 
E 

RL = 500 Q 

~ 
r 

CL=50 pF 
~ 

tpHL 

---- .."" .-
- V tpHL - V ,.---".-

~ 
~ 

V ...,.. 
"":- -

F 4.0 
>-ca 
Gi c 
c 3.5 0 

;:3 
ca 
Q 
ca 
Q. 

3.0 2 a. 
I 

"CI 
.. Q. 2.5 

/' 
/' 

V 
V"" 

2.0 
3 5 7 9 11 13 15 3 5 7 9 11 

tEDGE - Input Edge - nB tEDGE -Input Edge - n8 

4.00 

3.75 
III 
c 
I 

3.50 411 
E 
1= 
>- 3.25 ca 

~ 
c 3.00 
0 

i 
Q 

2.75 ca 
Q. 

2 a. 
I 2.50 

"CI 
.. Q. 

2.25 

2.00 

PROPAGATION DELAY TIME 
VB 

Vee =5V 
TA = 25°C 
V=OVto3V 
RL= 500 Q 
CL= 50 pF 

1---
.... 

I-"""" 

. 

INPUT EDGE 
CLKABto B 

.. ... ..... 
---.--:---

tpLH ... 
~ 

tPHL 

3 5 7 9 11 13 15 

tEDGE - Input Edge - ns 

TEXAS .. 
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CHARACTERIZATION DATA FOR SN54ABT16500A AND SN74ABT16500A 

12-80 

Propagation Delay Time vs Input Edge 

5.0 

., 
4.5 c 

I 
I) 

E 
1= 
>- 4.0 
ca 
"i 
Q 
c 

3.5 0 

~ 
Q 
ca 
Go e 3.0 a.. 
I 

J 2.5 

2.0 

7 

! 6 
I 
I) 

E 
1= 
~ 5 
"i 
Q 
c 
.2 
i 4 
t e a.. 
I 

J 3 

2 

PROPAGATION DELAY TIME 
va 

VCC=5V 
TA=25°C 

INPUT EDGE 
OEABtoB 

V=OVto3V 
RL=500 0 
CL= 50 pF 

V-... ... l/ ~ ... 

.-V 
V 

I-"""'" 

/'" ... 
~ 
... 
tpHZ 

3 5 7 9 11 13 15 

tEDGE -Input Edge - n8 

PROPAGATION DELAY TIME 
va 

VCC=5V 
TA = 25°C 
V=OVto3V 
RL = 5000 
CL=50 pF 

INPUT EDGE 
OEABtoB 

~ 
~ 

~~ 
~ 

------
~ 

.. ... ... ... ~ ... 

V 

... 

~ 
tpZL 

tpLZ ... 

3 5 7 9 11 13 15 

tEDGE -Input Edge - n8 
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CHARACTERIZATION DATA FOR SN54ABT16500A AND SN74ABT16500A 

> 
I 

l! 
~ 

> 
I 

l! 
~ 

VOHV and VOLP 

17 Switching 1 High LH B ... A 

6 
Vee = 5V 

5 
TA = 25°C 

/,,1'-0. 
4 

" """"" 3 

I 
2 

o 

-1 

-2 
o 10 20 30 40 50 60 70 80 

t-Tlme-ns 

17 Switching 1 Low HL B ... A 

6 
Vee = 5V 

5 
TA = 25°C 

4 

3 

2 

o VUU 

-1 

-2 
o 10 20 30 40 50 60 70 80 

t-Tlme- ns 

VOHV = Minimum (valley) voltage induced on a quiescent 
high-level output during switching of other outputs. 

VOLP = Maximum (peak) voltage induced on a quiescent 
low-level output during switching of other outputs. 

TEXAS .. 
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CHARACTERIZATION DATA FOR SN54ABT16500AAND SN74ABT16500A 

> 
I 

D 
DI 

l! 
~ 
'S 
~ 
0 
a; 
> 
~ 
5 
:z:: 
I 
:z: 

>0 

> 
I 
D' 
DI 

l! 
~ 
'S ,e. 
::I 
0 

1 
i 
.9 
I 

~ 

12-82 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

.,,/ " 
./ 

, 

/ 
( 
I 

U 

./ 

o 
-100 -80 -40 -20 o 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

IOH - High-Level Output Current - mA 

LOW-LEVEL OUTPUT VOLTAGE 
va 

LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

",."..-~ 

",."..-~ 
",."..-~ 

~ 

/-

i...,....oo-

o 10 20 30 40 50 60 70 80 90 100 

IOH - High-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT16500AAND SN74ABT16500A 

Supply Current vs Frequency 

OUTPUTS ENABLED 
110 

VCC=5V 
TA = 25°C 

100 

1 90 I 
t: 
~ 80 ~ 
0 
~ 
a. 
a. 70 
~ en 
I 
0 60 2 

50 

High Blaa = 2.5 V , 
Low Blaa = 0.5 V , 

,. 
,. 

, V 
" ./ , 

-':;' / 
V 

~ 
~ 

~ 

v. , 

~ 
, 

1-' 
10 

Transparent Mode 

Clock Mode 

40 
o 10 20 30 40 50 60 70 80 90 100 
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NOTE: Characteristics for latch mode are similar to those when in clock mode. 

TEXAS • 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 12-83 



CHARACTERIZATION DATA FOR SN54ABT16500A AND SN74ABT16500A 
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NOTE: Characteristics for latch mode are similar to those when in clock mode. 
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MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin~connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

1. Prefix 
Blank (Standard product) 
SN Standard prefix 
SNJ JEDEC Publication 101, Class B 
JANB MIL-M-38510 Qualified 

2. Unique Circuit Description 

Must contain eight to eleven characters 
(from Indlvldual data sheet) 

EXAMPLE: SN 74ABT16500A DL 
2 3 

3. Package __________________________________________________ J 

Must contain one to three letters: 
DB 
DGG 
DL_ 
OWl 
FK 
N,NT 
PM, PN, PZ 
PW 

plastic shrink small-outline package 
plastic Shrink WidebusTII package 
plastic small-outline Widebus TIl package 
plastic small-outline package 
ceramic chip carrier 
plastic dual-in-line package 
plastic shrink quad f1atpack 
plastic shrink small-outline package 

4. Tape and Reel Packaging 
Must be designated by the letter R and valid for surface-mount packages only. 
All orders for tape and reel must be for whole reels. 

Widebus and Shrink Widebus are trademarks of Texas Instruments InCOrporated. 
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MECHANICAL DATA 

OB008, OB014, OB016, OB020, OB024, OB028, and OB030 
plastic shrink smail-outline packages 

These shrink small-outline packages consist of a circuit mounted on a lead frame and encapsulated within a 
plastic compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 

08008,08014,08016,08020,08024,08028, and 08030 
(24-pln package used for illustration) 

~-----A -----~ 

, 2,00 M~1 ~ I=;:;::;:;:;:-::;:::;:::;:::U 
j L ~ IEilI D.13®1 

0,05 MIN 

Pin Spacing 
....... t---- 0,65 NOM 

(see Note A) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS 

NOTES: A. Leads are within 0,25 mm radius of true position at maximum material condition. 
B. Body dimensions do not Include mold flash or protrusion. 
C. Mold or flash end protrusion shall not exceed 0,15 mm: 

Designation per JEOEC Std 30: 
POSO-G8 
POSO-G14 
POSO-G16 
POSO-G20 
POSO-G24 
POSO-G28 
POSO-G30 

D. Interlead flash shall be controlled by TI statistical process control (additional information available through TI field office). 
E. Lead tips to be planar within ~O,05 mm exclusive of solder. 

~ 8 14 16 20 24 28 30 
DIM 

AMIN 2,70 5,90 5,90 6,90 7,90 9,90 9,90 

A MAX 3,30 6,50 6,50 7,50 8,50 10,50 10,50 

8 MAX 0,68 1,30 0,98 0,83 0,68 1,03 0,70 

TEXAS .. 
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DGG048 and DGG056 
plastic Shrink Wldebus ™ packages 

DGG048 and DGG056 
(48-pln package used for illustration) 

.:1 

ftfuu~D.I"III"IO.D'"".D.'IIII"II'D.D"""'.O.O-.D."""'O.O"'-.O.O-~O.nonD.D=rR'.D."""D.D"""'.o.Ollnllji 
0,1 MAX --11 

~, ~ 0,5TYP 

NOTE A: All linear dimensions are in millimeters. 

Shrink Widebus is a trademark of Texas Instruments InCOrporated. 

TEXAS • 
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Designation per JEDEC Std 30: 

~ DIM 

A MAX 

AMIN 

48 

12,8 

12,4 

R-PDSO-G48 
R-PDSO-G56 

56 

14,3 

13,9 
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MECHANICAL DATA 

DL028, DL048, and DLOS6 
plastic small-outllne Wldebus ™ packages 

Each of these small-outline packages consists of a circuit mounted on a lead frame and encapsulated within 
a plastic compound. The compound will witnstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 

DL028, DL048, and DLOSS 
(48-pln package used for illustration) 

f IVnnnnnnnnnnlA 
0.420 (10,67)1 
0.39S (10,03) I . 

0.299 (7,59) 
0.291 (7,39) 

~"""""'O """""""'~ 
1 24 

0.110 (2,79) h 2,41) 

0.016 (O~"""~"""O."'"O.O""'.O .. ""'O.OI"Jlll"l.O.D-.O."'"'O.O'""'.O.D-~"'"~~"'"".o.""'o.oI"Jlll"lJl.D~~ 
0.008 (0,203) -+.;+- 0.025 (0,635) TVP 

I I See Note B 0.012 (0,305) 
0.008 (0,203) 

NOTES: A. All linear dimensions are in inches with millimeters in parentheses. 

~ DIM 

A MAX 

AMIN 

B. Leads are within 0.0035 (0,089) radius of true position at maximum material condition. 
C. Lead tips are coplanar within 0.004 (0,102). 
D. Body dimensions do not include mold flash, protrusion, or gate burr. 
E. Mold flash, protrusion, or gate burr shall not exceed 0.015 (0,381). 

Designation per JEDEC Std 30: 

28 

0.380 
(9,65) 

0.370 
(9,40) 

PDSO-G28 
PDSO-G48 
PDSO-GS6 

48 56 

0.630 0.730 
(16,00) (18,54) 

0.620 0.720 
(15,75) (18,29) 

F. Interlead flash shall be controlled by TI statistical process control (additional information available through TI field office). 
G. Lead length Is measured from the lead tip to a point 0.Q1 0 (0,254) above the seating plane. 

Widebus is a trademark of Texas Instruments Incorporated. 
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DW016, DW020, DW024, and DW028 
plastic smail-outline packages 

MECHANICAL DATA 

Each of these small-outline packages consists of a circuit mounted on a lead frame and encapsulated within 
a plastic compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 

DW016, DW020, DW024, and DW028 
(2D-pln package used for illustration) 

I~ A~ 
20 11 

-"""--r -T--+ 8 8 8 8 R 
0.419 (10,65) 
0.400 (10,16) 

0.299 (7,59) 
0.293 (7,44) 

Lt--°----t 

0.050 (1,27) TYP 
See Note B 

0.020 (0,508) 

0.014 (0,356) 

~ DIM 16 

A MAX 
0.410 
(10,41) 

AMIN 
0.400 

(10,16) 

10 

20 

0.510 
(12,95) 

0.500 
(12,70) 

NOTES: A. All linear dimensions are in inches with millimeters in parentheses. 

24 

0.610 
(15,49) 

0.600 
(15,24) 

Designation per JEDEC Std 30: 
R-PDSO-G16 
R-PDSO-G20 
R-PDSO-G24 
R-PDSO-G28 

kiJrrF=( ===RI il 
\ \ 4°:4° ~ 

0.012 (0,305) 0.050 (1,27) 

0.009 (0,230) 0.016 (0,40) 

28 

0.710 
(18,03) 

0.700 
(17,78) 

B. Leads are within 0.005 (0,127) radius of true position at maximum material condition. 
C. Lead tips are coplanar within 0.004 (0,102). 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold protrusion shall not exceed 0.006 (0,15). 
F. Interlead flash controlled by TI Statistical Process Control (additional information available through local TI sales office). 
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MECHANICAL DATA 

FK020, FK028, FK044, FK052, FK068, and FK084 
ceramic chip carriers 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid and 
braze seal. The packages are intended for surface mounting on solder lands on 1,27 (0.050) centers. Terminals 
require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 

FK020, FK028, FK044, FK052, FK068, and FK084 
(28-pln package used for illustration) 

19 

25 

0,51 (0.020) 

0,25 (0.010) 

Index Corner 

~ 0,51 (0.020) 

0,25 (0.010) 

1,14 (0.045) --.r-0,B9 (0.035) 

j -I. f 1.14(0.045) 
0,B9 (0.035) 

1,27 (0.050) T.P. 

Designation per JEDEC Std 30: 

2,03 (O.OBO) 
1 ,63 (0.064) 

CQCC-N20 
CQCC-N2B 
CQCC-N44 
CQCC-N52 
CQCC-N68 
CQCC-NB4 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE: All dimensions and notes for JEDEC outline MS-400-C (B, C, 0, E, F, and G) apply. 
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FK020, FK028, FK044, FK052, FK068, and FK084 
ceramic chip carriers (continued) 

JEDEC OUTUNE NUMBER OF A 
DESIGNATIONt TERMINALS MIN MAX 

MS-004-CB 20 8,69 (0.342) 9,09 (0.358) 

MS-004-CC 28 11 ,23 (0.442) 11,63 (0.458) 

MS-004-CD 44 16,26 (0.640) 16,76 (0.660) 

MS-004-CE 52 18,78 (0.740) 19,32 (0.760) 

MS-004-CF 68 23,83 (0.938) 24,43 (0.962) 

MS-004-CG 84 28,99 (1,141) 29,59 (1.164) 

t All dimensions and notes for the specified JEDEC outline apply. 
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MECHANICAL DATA 

B 

MIN MAX 

7,80 (0.307) 9,09 (0.358) 

10,31 (0.406) 11,63 (0.458) 

12,58 (0.495) 14,22 (0.560) 

12,58 (0.495) 14,22 (0.560) 

21,60 (0.850) 21,80 (0.858) 

26,60 (1.047) 27,00 (1,063) 
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MECHANICAL DATA 

N014, N016, and N020 
300-mll plastic dual-in-line packages 

These dual-in-line packages consist of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation, and circuit performance 
characteristics will remain stable when operated in high-humidity conditions. These packages are intended for 
insertion in mounting-hole rows on 0.300 (7,62) centers (see Note B). Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no 
additional cleaning or processing when used in soldered assembly. 

N014, N016, and N020 
(16-pln package used for illustration) 

SeatIng 
Plane 

0.020 (0,51) 
MIN 

0.125 (3,175) 1+----+I(2) TYP 0.100 ,54 
MIN See Note B 0.033 (0,838) MIN 

~ DIM 

0.070 (1,778) MAX 

0.021 (0,533) 

0.015 (0,381) 
See Note C and 0 

A MAX 

AMIN 

NOTES: A. All linear dimensions are In Inches with millimeters In parentheses. 
B. Each pin centerline is located within 0.010 (O,254) of Its true longitudinal position. 
C. This dimension does not apply for solder-dipped leads. 

Designation per JEDEC Std 30: 

14 

0.775 
(19,69) 

0.745 
(18,92) 

R-PDIP-T14 
R-PDIP-T16 
R-PDIP-T20 

16 20 

0.775 0.975 
(19,69) (24,77) 

0.745 0.940 
(18,92) (23,88) 

0.014 (0,356) --.\\4-
0.010 (0,254) 
See NoteC 

I I 
L-- __ ----.J 

End PIn Detail -14 PIn 

D. When solder dip is specified, dipped area of the lead extends from the lead tip to at least 0.20 (O,51) above seating plane. 
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MECHANICAL DATA 

NT024 and NT028 
600-mll plastic dual-in-line packages 

These duaJ-in-line packages consist of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation, and circuit performance 
characteristics will remain stable when operated in high-humidity conditions. These packages are intended for 
insertion in mounting-hole rows on 0.300 (7,62) centers (see Note B). Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no 
additional cleaning or processing when used in soldered assembly. 

NT024 and NT028 
(24-pln package used for illustration) 

Designation per JEDEC Std 30: 
R-PDIP-T24 
R-PDIP-T28 

~ DIM 24 28 

A MAX 

AMIN 

BMAX 

BMIN 

0.070 (1,78) MAX 

0.125 (3,18) MAX 0.100 (2,54) TYP 0.033 (0,84) MIN 
See Note B 

Alternate Standoff Design 

NOTES: A. All linear dimensions are in inches with millimeters in parentheses. 
B. Each pin centerline Is located within 0.010 (0,254) of its true longitudinal position. 
C. This dimension does not apply for solder-dipped leads. 

1.260 1.425 
(32,04) (36,20) 

1.230 1.385 
(31,24) (35,18) 

0.310 0.315 
(7,87) (8,00) 

0.290 0.295 
(7,37) (7,49) 

~--__ >H- 0.280 (7,11) 
0.250 (6,35) 

0.014 (0,356) -.\~ 
0.010 (0,254) 
See NoteC 

D. When solder-dipped leads are specified, dipped area ofthe lead extends from the lead tip to at least 0.020 (0,51) above seating plane. 
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MECHANICAL DATA 

PM64, PN80, and PZ100 
JEDEC metric plastic shrink quad flatpacks 

These plastic packages consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and 
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. 
The package is intended for surface mounting, and leads are spaced on O,50-mm centers with a O,50-mm foot 
length. Leads require no additional cleaning or processing when used in soldered assembly. 

(see drawing on right) 

NOTES: A. AI/linear dimensions are in millimeters. 
B. Datum plane ~ located at top of mold parting line and coincident with top of lead. Where lead exits plastic body. 

C. Datum ~ and ~ to be determined where center leads exit plastic body at datum plane ~. 

D. Body dimensions (X and Yaxis) do not include mold protrusion. Allowable mold protrusion Is O,25mm. 
E. When number of leads per side is even, datum are determined by adding half-pitch basic dimension to the centerline of the adjacent 

lead. When number of leads per side is odd, datum ~ and ~ are determined by the centerline of the center lead. 

TEXAS .. 
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PM64, PN80, and PZ100 
(80-pln package used for illustration) 

@) 
c 

... 
Q 

E 
TYP 

1 

0 

E 

F 

64 

12,2 
11,8 

10,1 

9.9 
10.8 REF 

80 

14,2 
13,8 

12,1 

m 

o 
TYP 

12.8 REF 

100 

16,2 
15,8 

14,1 
13,9 

14.8 REF 

Dimensions apply in both X and Yaxis. 
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MECHANICAL DATA 

Designation per JEDEC Std 30: 
S-PQFP-G64 
S-PQFP-G80 
S-PQFP-G100 

Detail A 

0,177 
0,117 

0,7 
0,3 
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MECHANICAL DATA 

PW008, PW014, PW016, PW020, and PW024 
plastic shrink smail-outline packages 

These shrink small outline packages consist of a circuit mounted on a lead frame and encapsulated within a 
plastic compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 

PWOO8, PW014, PW016, PW020, and PW024 
(14-pln package used for illustration) 

Designation per JEDEC Std 30: 

B 

_------,. ---1 

1c.IO.'OI~j t",OMAX 

PDSO-G8 
PDSO-G14 
PDSO-G16 
PDSO·G20 
PDSO·G24 

~ DIM 8 14 16 20 

AMIN 2,99 4,99 4,99 6,40 

A MAX 3,03 5,30 5,30 6,80 

BMAX 0,65 0,70 0,38 0,48 

~OO MAX .....--+-------~ ) 
L~ ~ { 
r MQ 
L~ 0,40 

0,10 

NOTES: A. All linear dimensions are in millimeters. 
B. Leads are within 0,25 mm radius of true position at maximum material condition. 
C. Body dimensions include mold flash or protrusion. 
D. Mold flash or protrusion shall not exceed 0,15 mm. 
E. Lead tips to be planar within ±O,051 mm exclusive of solder. 
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TI North TI Authorized 
American Sales North American 
Offices Distributors 
ALABAMA: Huntavllla: (205) 837-7530 
ARIZONA: Phoenix: (602) 995-1007 
CAUFORNIA: Irvine: ~ 660-1200 

~:~~I~~:~~~~f~:o.9000 
Woodland Hilla: (818) 704-8100 
COLORADO: Auron: (303) 368-8000 
CONNECTICUT: Wallingford: (203) 269-0074 

~~~u~.=~~fc;'£~407) 260-2118 
Tampa: (613) 865-7586 
GEORGIA: Norcroea: (404) 662-7967 
IWNOIS: Arlington Halghta: (706) 640-3000 
INDIANA: Cennel: (317) 573-6400 
Fort Wayne: (219) 469-4697 
KANSAS: Ovar1and Park: (913) 451-4511 
MARYLAND: Columbia: (410) 964-2003 
MASSACHUSETTS: Waltham: (817) 895-9100 
MICHIGAN: Farmington Hilla: (313) 553-1581 
MINNESOTA: Eden Pralr1a: (812) 628-9300 
MISSOURI: SL Loula: (314) 621-6400 
NEW JERSEY: I .. lln: (908) 750-1050 
NEW MEXICO: A1buquarqua: (505) 345-2555 
NEW YORK: Ea,t Syracu .. : (315) 463-9291 
FI,hklll: (914) 697-2900 
Melvllla: (516) 454-6600 
Pittsford: (716) 385-6nO 
NORTH CAROUNA: Char1otta: (704) 527-0930 
Raleigh: (919) 678-2725 
OHIO: Beachwood: (216) 765-7258 
Beavarcreek: (513) 427-6200 
OREGON: Beavarton: (503) 643-6758 
PENNSYLVANIA: Blue Ball: (215) 625-9500 
PUERTO RICO: Halo Ray: (609) 753-6700 
TEXAS: Austin: (512) 250-6769 
Dalla,: (214) 917-1264 

~r~:!:: (~W ll,~7Wi 
UTAH: Salt Laka City: (601) 468-6972 
WISCONSIN: Waukaaha: (414) 798-1001 
CANADA: Nepaan: (613) 726-1970 
Richmond Hili: (416) 864-9161 
SL Laurant: (514) 335-8392 

TI Regional 
Technology 
Centers 
CAUFORNIA: Irvlna: (714) 660-8140 
Santa Clara: (406) 748-2222 
GEORGIA: Norcroea: (404) 662-7945 
IWNOIS: Arlington Haight.: (706) 640-2909 
INDIANA: Indlanapolla: (317) 573-6400 
MASSACHUSETTS: Waltham: (617) 895-9196 
MEXICO: Maxlco City: 491-70634 
MINNESOTA: Mlnneapolla: (612) 828-9300 
TEXAS: Dlnaa: (214) 917-3861 
CANADA: Napean: (613) 726-1970 

Customer 
Response Center 
TOLL FREE: (800) 336-5236 
OUTSIDE US~: (214) 995-6611 

(8:00 8_m_ - 5:00 p.m. CSl) 

~1992 Texas Instruments Incorporated 

Alliance Electronics, Inc. (military product only) 
Almae/Arrow 
Anthem Electronics 
Arrow/Schweber 
Future Electronics (Canada) 
GRS Electronics Co., Inc. 
Hall-Mark Electronics 
Marshall InduS1rfes 
Newark Electronics 
Rochester Electronics. Inc. 

(obsolete product only (508) 462-9332) 
Wyle laboratOries 
Zeus Components 

TI Distributors 
ALABAMA: Arrow/Schweber (205) 837-6955; Hall-Mark 
(205) 837-6700; Marshall (205) 881-9235. 

~R7~~~~:H~J~(m~)%~b;t~1~f~~r (602) 
498-0290; Wyle (602) 437-2088. 

~~~~~~~~~1:~e~~~~:S~~;~:fl ~80-9688, 14) 838-5422; Hall-Mark (818) 773-4500, 14) 
727-6000; ~arShall (818) 878-7000, (714) 456-5301; e 
(8181860-9000, (714) 863-9953; Zeus (714) 921-9000, 
(818 889-3836; 
Sacramanto: Anlhem (916) 624-9744; Hall-Mark (916) 
624-9781; Marshall (916) 635-9700; Wyle (916) 638-5282; 

f6~~)D~~~~I_~~~ 1~9mi{';~~/~;,:~~e(619) 
578-9600; Wyle (619) 565-9171; Zeus (619) 2n-9661. 
San Franclaco Bay Area: Anthem (408) 453-1200; 
Arrow/Schweber (406) 441-9700, (510) 490-94n; 

~~~~f~~_mo~s~~~~~~8~2-4600; 
COLORADO: Anlhem (303) 790-4500; Arrow/Schweber 
(303) 799-0258; Hall-Mark (303) 790-1662; Marshall (303) 
451-8383; Wyle (303) 457-9953. 

&~)N2~~Wlff"H~J~(~~)5:~~~~;t~1h~~~~r 
265-3822. 
FLORIDA: Fort Lauderclala:Arrow/Schweber (305) 
429-8200; HaUl-Mark (305) 971-9260; Marshall (305) 
977-4880. 
Or1ando: Arrow/Schweber (407) 333-9300; Hall-Mark (407) 
830-5855; Marshall (407) 767-8585; Zeus (407) 788-9100. 
Tampa: Hall-Mark (813) 541-7440; Marshall (813) 
573-1399. 
GEORGIA: Arrow/Schweber (404) 497-1300; Hall-Mark 
(404) 623-4400; Marshall (404) 923-5750. 
IWNOIS: Anthem (706J 884"()200; Arrow/Schweber (706) 

~~~i ~::1M~)~~&~; Marshall (706) 

l~P-h":~:~~~~;'::ll(~I~ ~9~~:~1; Hall-Mark 

IOWA: Arrow/Schweber (319) 395-7230. 
KANSAS: Arrow/Schweber (913) 541-9542; Hall-Mark 
(913) 886-4747; Marshall (913) 492-3121. 
MARYLAND: Anthem (301) 995-6640; Arrow/Schweber 
(301) 596-7600; Hall-Mark (301) 988-9600; Marshall (301) 
622-1116; Zeus (301) 997-1118. 

~~~~g,~~~:;r(~~rs~~~e&o~~~~~;V~J06) 
re~~l~ ~:tJ1,b~) 656-0610; Wyle (617) 272-7300; 
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MICHIGAN: Detroit: Arrow/Schweber (313) 462-2290; 

~::r3\~13Ja~~~~; Marshall (313) 525-5850; 

MINNESOTA: Anthem (612) 944-5454; Arrow/Schweber 
~~ke:t5280; Hall-Mark (612) 881-2600; Marshall (612) 

MISSOURI: Arrow/Schweber (314) 567-6888; Hall-Mark 
(314) 291-5350; Marshall (314) 291-4650. 
NEW JERSEY: Anthem (201)227-7960; Arrow/Schweber 
(2011227-7680, (609) 596-8600; Hall-Mark (201) 515-3000, 
(609 235-1900; Marshall (201) 882-0320, (609) 234-9100. 
NEW MEXICO: Alliance (505) 292-3360. 

~~:'~~~~~II~la2~~:~~~a\r.~~~16:r; 
737-0600; Marshall (516) 273-2424; Zeus (914) 937-7400. 
Rocheater: Arrow/Schweber (716) 427-0300; Hall-Mark 
(716) 425-3300; Marshall (716) 235-7620. 
Syrlcuaa: Marshall (607) 785-2345. 

~~~~rf~~~~~:b~~~~~~Jlb(~1 ml:~:~~i.32; 
OHIO: Claveland: Arrow/Schweber (216) 248-3990; 
Hall-Mark (216) 349-4632; Marshall (216) 248-1788. 
Columbus: Hall-Mark (614) 888-3313_ 

~:t.:;t"~~'~~~~im~g~ ~1:S5-5563; Marshall (513) 

OKLAHOMA: Arrow/Schweber (918) 252-7537; Hall-Mark 
(918) 254-6110. 

~R~:::~;:~'f[~f~~~~e~~)~~. 
PENNSYLVANIA: Anthem (2~ 443-5150; 

~i~~~r ~~~~~~~~2) ';~~,W5) 922-7037; 

~~t~~~)~~~~~';:~~~\5(W2r~i-~:I; Wyle 
(512) 345-8653; 

~:~~:I~J~~:~:,s~~W..k~~~~~~~~~~~ i~14) 
233-5200; Wyle (214) 235-9953; Zeus (214) 783-7010; 

~~~i~6~:_:i~~/~~~~~e{7\73'3Ut.~6~~JtI:Ilt1~f 
879-9953. 
UTAH: Anlhem (801) 973-8555; Arrow/Schweber (801) 
973-6913; Marshall (601) 973-2286; Wyle (601) 974-9953. 

~~':s~J70:~ ~~:~'f(~t'61~-ffi7~~ie~~)m 
881-1150. 
WISCONSIN: Arrow/Schweber (414) 792-0150; Hall-Mark 
(414) 797-7844; Marshall (414) 797-8400. 
CANADA: Calgary: Future (403) 235-5325; 
Edmonton: Future (403) 438-2858; 
Montr.al: Arrow/Schweber (514) 421-7411; Future (514) 
694-nl0; Marshall (514) 694-6142 
Ottawa: Arrow/Schweber (613) 226-6903; Future (613) 
620-8313. 
Quebec: Future (418) 897-6666. 

1~~)r':(~I~~~~~~~~b~~:~~ ~Il~~~~8046. 
Vancouver: Arrow/Schweber (604) 421-2333; 
Future (604) 294-1166. 
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TI Worldwide 
Sales Offices 
ALABAMA: Huntsville: 4960 Corporate Drive, 
Suite 150, Huntsville, AL35805, (205) 837-7530. 
ARIZONA: Phoenix: 8825 N. 23rd Avenue, 
Suite 100, Phoenix, AZ 85021, (602) 995-1007. 
CALIFORNIA: Irvine: 1920 Main Street, Suite 
900, Irvine, CA 92714, (714) 660-1200; 
San Diego: 5625 Ruffin Road, Suite 100, 
San Diego, CA 92123, (619) 278-9600; 
Santa Clara: 5353 Betsy Ross Drive, 
Santa Clara, CA 95054, (408) 980-9000; 
Woodland Hills: 21550 Oxnard Street, Suite 700, 
Woodland Hills, CA 91367, (818) 704-8100. 
COLORADO: Aurora: 1400 S. Potomac Street, 
Suite 101, Aurora, CO 80012, (303) 368-8000. 
CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park South, Wallingford, CT 06492, (203) 
269-0074. 
FLORIDA: Altamonte Springs: 370 S. North Lake 
Boulevard, Suite 1008, Altamonte Springs, 
FL 32701, (4071260-2116; 
Fort Lauderda e: 2950 N.w. 62nd Street, 
Suite 100, Fort Lauderdale, FL 33309, 
(305) 973-8502; 
tampa: 4803 George Road, Suite 390, 
Tampa, FL33634-6234, (813) 885-7588. 
GEORGIA: Norcross: 5515 Spalding Drive, 
Norcross, GA30092-2560, (404) 662-7967. 
ILLINOIS: Arlington Heights: 515 West 
Algonquin, Arlington Heights, IL 60005, 
(708) 640-2925. 
INDIANA: Carmel: 550 Congressional Drive, 
Suite 100, Carmel, IN 46032, (317) 573-6400; 
Fort Wayne: 103 Airport North Office Park. 
Fort Wayne, IN 46825, (219) 489-4697. 
KANSAS: Overland Park: 7300 College 
Boulevard, L1ghton Plaza, Suite 150, Overland 
Park, KS 66210, (913) 451-4511. 
MARYLAND: Columbia: 8815 Centre Park Drive, 
Suite 100, Columbia, MD 21045, (410) 964-2003. 
MASSACHUSETTS: Waltham: Bay Colony 
Corporate Center, 950 Winter Street, Suite 2800, 
Waltham, MA02154, (617) 895-9100. 
MICHIGAN: Farmington Hills: 33737 W. 12 Mile 
Road, Farmington HiTls, MI48018, (313) 553-1581; 
MINNESOTA: Eden Prairie: ll000W. 78th Street, 
Suite 100, Eden Prairie, MN 55344, (612) 
828-9300. 
MISSOURI: St. louis: 12412 Powerscourt Drive, 
Suite 125, St. Louis, MO 63131, (314) 821-8400. 
NEW JERSEY: Iselin: Metropolitan Corporate 
Plaza, 485 Bldg. E. U.S. 1 South, Iselin, NJ 08830, 
(908) 750-1050. 
NEW MEXICO: Albuquerque: 2709 J. Pan 
American Freeway, N.E., Albuquerque, NM 87101, 
(505) 345-2555. 
NEW YORK: East Syracuse: 6365 Collamer 
Drive, East Syracuse, NY 13057, (315) 463-9291; 
Fishkill: 300 Westage Business Center, Suite 140, 
Fishkill, NY 12524, (914) 897-2900; 
Melville: 48 South Servfce Road, Suite 100, 
Melville, NY 11747, (516) 454-6601; 
Pittsford: 2851 Clover Street, Pittsford, NY 14534, 
(716) 385-6770. 
NORTH CAROLINA: Charlotte: 8 Woodlawn 
Green, Charlotte, NC 28217, (704) 527-0930; 
Raleigh: 2809 Highwoods Boulevard, Suite 100, 
Raleigh, NC 27625, (919) 876-2725. 
OHIO: Beachwood: 23775 Commerce Park Road, 
Beachwood, OH 44122-5875, (216) 765-7528; 
Beavercreek: 4200 Colonel Glenn Highway, 
Suite 600, Beavercreek, OH 45431, 
(513) 427-6200. 
OREGON: Beaverton: 6700 S.W. 105th Street, 
Suite 110, Beaverton, OR 97005, (503) 643-6758. 
PENNSYLVANIA: Blue Bell: 670 Sentry Parkway, 
Suite 200, Blue Bell, PA 19422, (215) 825-9500. 

©1992 Texas Instruments Incorporated 

PUERTO RICO: Hato Rey: 615 Mercantfl Plaza 
Building, Suite 505, Hato Rey, PR 00919, 
(809) 753-8700. 
TEXAS: Austin: 12501 Research Boulevard, 
Austin, 1)( 78759, (512) 250-6769; 
Dallas: 7839 Churchill Way, Dallas, 1)( 75251, 
(214) 917-1264; 
Houston: 9301 Southwest Freeway, Commerce 
Park, Suite 360, Houston, 1)( 77074, 
(713) 778-6592; 
Midland: FM1788 & 1-20, Midland, 1)( 79711-0448, 
(915) 561-7137. 
UTAH: Salt Lake City: 2180 South 1300 East, 
Suite 335, Salt Lake City, UT 54106, 
(801) 466-8972. 
WISCONSIN: Waukeshs: 20825 Swenson Drive, 
Suite 900, Waukesha WI 53186, (414) 798-1001. 
CANADA: Nepean: 301 Moodie Drive, Suite 102, 
Mallom Center, Nepean, OntariO, Canada K2H 
9C4, (813) 726-1970; 
Richmond Hili: 280 Centre Street East, Richmond 
Hili, Ontario, Canada L4C 1 Bl, (416) 884-9181; 
St. Laurent: 9460 Trans Canada Highway, St. 
Laurent, Quebec, Canada 
H4S lR7, (514) 335-8392. 

AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, 
North Ryde (Sydney), New South Wales, 
Australia 2113, 2-878-9000; 14th Floor, 380 Street, 
Kilda Road, Melbourne, Victoria, Australia 3004, 
3-696-1211; 171 Philip Highway, Elizabeth, 
South Australia 5112, 8 255-2066. 

~~e~~~UJ~jere~~~d~f~~un~~~tfl ~~I~~u~S~·I~;'N.V., 
Belgium, (02) 2423080. 
BRAZIL: Texas Instruments Electronicos do Brasil 
Ltda., Av. Eng. Luiz Carlos Berrlnl, 1461-110, 
andar, 04571, Sao Paulo, SP, Brazil, 11-535-5133. 
DENMARK: Texas Instruments NS, Borupvang 
2D, 2750 Ballerup, Denmark, (44) 687400. 
FINLAND: Texas Instruments OY, AhertaJantfe 3, 
P.O. Box 86,02321 Espoo, Finland, (0) 802 6517. 
FRANCE: Texas Instruments France, 8-10 
Avenue Morane-Saulnler, B.P. 67, 78141 Velizy­
Villacoublay Cedex, France, (1) 30 701003. 
GERMANY: Texas Instruments Deutschland 
GmbH., Haggertystrasse 1, 8050 Freising, (08161) 
80-0; Kurfurstendamm 195-196, 1000 Berlin 15, 
(030) 8 82 73 65; Dusseldorfer Strasse 40, 6236 
Eschborn 1, (06196) 80 70; Kirchhorster Strasse 2, 
3000 Hannover 51, (0511) 64 68-0; 
Maybachstrasse II, 7302 Ostfildern 2 (Nellingen), 
(0711) 3403257; Gildehofcenter, Hollestrasse 3, 
4300 Essen 1, (0201) 24 25-0. 
HOLLAND: Texas Instruments Holland B.V., 
Hogehllweg 19, Postbus 12995, 1100AZ 
Amsterdam-Zuidoost, Holland, (020) 5602911. 
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HONG KONG: Texas Instruments Hong Kong Ltd., 
8th Floor, World Shipping Center, 7 Canton Road, 
Kowloon, Hong Kong, 737-0338. 
HUNGARY: Texas Instruments Representation, 
Budaorsl ut.42, 1112 Budapest, Hungary, 
(1) 1.666617. 
IRELAND: Texas Instruments Ireland Ltd., 
7/8 Harcourt Street, Dublin 2, Ireland, 
(01) 755233. 
ITALY: Texas Instruments Italia S.p.A., Centro 
Direzionale Colleoni, Palazzo Perseo-Via 
Paracelso 12, 20041 Agrate Brlanza (Mi), Italy, 
(039) 63221; Via Castelio della Magliana, 38, 
00148 Roma, Italy (06) 6572651; Via Amendola, 
17,40100 Bologna, Italy (051) 554004. 
JAPAN: Texas Instruments Japan Ltd., Aoyama 
Fuji Building 3-6-12 Kita-Aoyama Minato-ku, Tokyo, 
Japan 107, 03-498-2111; MS Shibaura 

~~~~~~ ~:.' ci3~i6~~B~~a~l~h~~r:~~~~iIJ~~gF, 
2-5-8 Imabashi, Chuou-ku, Osaka, Japan 541, 
06-204-1881; Dai-ni Toyota Building Nishl-kan 7F, 
4-10-27 Melekl, Nakamura-ku, Nagoya, Japan 450, 
052-583-8691; Kanazawa Oyama-cho Daiichi 
Seimel Building 6F, 3-10 Oyama-cho, 
Kanazawa-shl, Ishikawa, Japan 920, 
0762-23-5471; Matsumoto Showa Building 6F, 
1-2-11 Fukashl, Matsumoto-shl, Nagano, Japan 
390, 0263-33-1060; Dallchl Olympic Tachlkawa 
Building 6F, 1-25-12, Akebono-cho, Tachikawa, 
Tokyo, Japan 190,0425-27-6760; Yokohama 
Business Park East Tower 1 OF, 134 Goudo-cho, 
Hodogaya-ku, Yokohama-shl, Kanagawa, Japan 
240,045-338-1220; Nihon Selmei Kyoto Yasaka 
Building 5F, 843-2, Higashi Shiokohjl-cho, 
HiQashi-iru, Nishlnotoh-In, Shiokohll-dori, 
Shlfmogyo-ku, Kyoto, Japan 600, 075-341-7713; 
Sumitomo Seimei Kumagaya Building 8F, 2-44 
Yayol, Kumagaya-shl, Saitama, Japan 360, 
0485-22-2240; 2597-1, Aza Harudal, Oaza Yasaka, 
Kitsukl-shi, Oita, Japan 873, 09786-3-3211. 
KOREA: Texas Instruments Korea Ltd., 28th Floor, 
Trade Tower, 159, Samsung-Dong, Kangnam-ku 
Seoul, Korea, 2-551-2800. 

~~~Xs~!A~ab~~~i~~~~r:g~x ~t.I~:~~r~dn. 
Maybank, 100 Jalan Tun Perak, 50050 Kuala 
Lumpur, Malaysia, 2306001. 
MEXICO: Texas Instruments de Mexico SA de 
C.V., Alfonso Reyes 115, Col. Hlpodromo Condesa, 
Mexico, D.F., 06170,5-515-6081. 
NORWAY: Texas Instruments Norge NS, P.B. 106, 
Refstad (Slnsenvelen53), 0513 Oslo 5, Norway, 
(02) 155 090. 
PEOPLE'S REPUBLIC OF CHINA: Texas 
Instruments China Inc., Boljlng Representative 
Office, 7-05 CITIC Building, 19 Jlanguomenwal 
Dajie, Beijing, China, 500-2255, Ext. 3750. 
PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-Lepanto Building, 
Paseo de Roxas, Makatf, Metro Manila, Philippines, 
2-8176031. 
PORTUGAL: Texas Instruments Equlpamento 
Electronlco (Portugal) LDA., lng, Frederico Ulrlcho, 
2650 Moreira Da Mala, 4470 Mala, Portugal 
(2) 9481003. 
SINGAPORE (& INDIA,INDONESIA, THAILAND): 
Texas Instruments Singapore (PTE) Ltd., Asia 
Pacific, 101 Thomson Road, #23-01, United 
Square, Singapore 1130, 3508100. 
SPAIN: Texas Instruments Espana SA, c/Gobelas 
43, Urbanizasion La Florida, 28023, Madrid, Spain, 
(1) 3728051; c/Diputaclon, 279-3-5, 08007 
Barcelona, Spain, (3) 31791 80. 
SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), Isafjordsgatan Box 30, 
16493 Kista, Sweden, (08) 7525800. 
SWITZERLAND: Texas Instruments Switzerland 
AG, Riedstrasse 6, 8953 Dletikon, Switzerland, 
(01) 7442811. 
TAIWAN: Texas Instruments Taiwan Limited, Taipei 
Branch, 10th Floor, Bank Tower, 205 Tung Hua N. 
Road, Taipei, Taiwan, 10592, Republic of China, 
2-7139311. 
TURKEY: Texas Instruments, DSEG MidEast 
Regional Marketing Office, Karum Center, 
Suite 442, Iran Caddesl 21, 06680 Kavaklldere, 
Ankara, Turkey, 4-46B-0155. 
UNITED KINGDOM: Texas Instruments Ltd., 
Manton Lane, Bedford, England, MK41 7PA, 
(234) 270 111. 
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