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IMPORTANT NOTICE

Texas Instruments (T1) 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.

Tlwarrants performance of its semiconductor products and related software to the specifications
applicable at the time of sale in accordance with Ti’s standard warranty. Testing and other quality
control techniques are utilized to the extent Tl deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those
mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death,
personal injury, or severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer.
Use of Tl products in such applications requires the written approval of an appropriate Tl officer.
Questions concerning potential risk applications should be directed to Tl through a local SC
sales office.

In order to minimize risks associated with the customer’s applications, adequate design and
operating safeguards should be provided by the customer to minimize inherent or procedural
hazards.

Tl assumes no liability for applications assistance, customer product design, software
performance, or infringement of patents or services described herein. Nor does Tl 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 Tl covering or relating to any combination,
machine, or process in which such semiconductor products or services might be or are used.

Copyright © 1996, Texas Instruments Incorporated

A Printed in U.S.A. by
Custom Pnntm%/I ompany
Owensville, Missouri



INTRODUCTION

The Advanced High-speed CMOS (AHC) logic family provides a natural migration for HCMOS users who need

“more speed for low-power, low-noise, and low-drive applications. The AHC logic family consists of basic gates,
medium-scale integrated circuits, and octal functions fabricated using the EPIC1-S process that produces high
performance at low cost.

Performance characteristics of the AHC family are:

Speed — With typical propagation delays of 5.2 ns (octals), which is about three times faster than HC
devices, AHC devices are the quick and quiet solution for higher-speed operation.

Low noise — The AHC family allows designers to combine the low-noise characteristics of HCMOS
devices with today’s performance levels without the overshoot/undershoot problems typical of
higher-drive devices usually required to get AHC speeds.

Low power — The AHC family, by using CMOS technology, exhibits low power consumption (40-uA
maximum static current, half that of HCMOS).

Drive — Output drive current is £8 mA at 5-V V¢ and £4 mA at 3.3-V Vge.

Packaging — AHC devices are available in D and DW (SOIC), DB (SSOP), N (PDIP), and PW (TSSOP)
packages. Selected AHC devices are available in military versions (SN54AHCxx).

Using Texas Instruments (TI) products offers several business advantages:

Competitive advantage — AHC and VHC devices have equivalent specifications; therefore, AHC

‘devices are “drop in” replaceable. With TI’s production capacity, delivery performance, and competitive

prices, AHC devices are among the most economical, easy-to-use, and easy-to-get logic products.
Alternate source — Tl has arrangements for one or more alternate sources for AHC devices.

For more information on these and other products, including availability dates, pricing, and final timing
specifications, please contact your local Texas Instruments representative, authorized distributor, call the
Advanced System Logic hotline at 903-868-5202, or visit the Tl home page at http://www.ti.com.



PRODUCT STAGE STATEMENTS

Product stagé statements are used on Texas Instruments data sheets to indicate the development stage(s) of
the product(s) specified in the data sheets.

If all products specified in a data sheet are at the same development stage, the appropriate statement from the
following list is placed in the lower left corner of the first page of the data sheet.

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.

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

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 not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first statement below
is placed in the lower left corner of the first page of the data sheet. Subsequent pages of the data sheet
containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then marked in the lower
left-hand corner with the appropriate statement given below:

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.

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

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.
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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 Industries 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)

Alee

Icex

lihold)

loL

Input capacitance
The internal capacitance at an input of the device

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = de Vec? f+ loe Voo

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

Supply current

The current into* the Vg supply terminal of an integrated circuit

Supply current change

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
0VorVge

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 = 5.5V

Input hold current

Input current that holds the input at the previous state when the driving device goes to a high-impedance
state

High-level input current

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

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

Input/output power-off leakage current

The maximum leakage current into/out of the input/output transistors when forcing the input/output to
45VandVgg=0V

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.

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.

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

loz

tdis

ten

th

tPHL

tpHz

tpLH

*Current out of a terminal is given as a nﬁative value.

16

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.

Access time

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

Clock cycle time

Clock cycle time is 1/fmax-

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, t4is = tpHz or tpLz. Open-collector outputs will change only if they are low
at the time of disabling, so tgis = tpLH-
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 OrtpzL . Open-collector outputs will change only if they are responding to data
that would cause the output to go low, so tgn = tpHL

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 to be expected.

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 transition) for which correct operation
of the digital circuit is to be expected.
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 (thg = tpHL Or tpLH)
Propagation delay time, high-to-low 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
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 the high-impedance (off) state
Propagation delay time, low-to-high 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
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLz

tpzH

tpzL

tw

ViH

ViL

VoH

VoL

ViTs

ViT-

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 the high-impedance (off) state

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 the high-impedance (off) state to the defined high level

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

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

Setup time

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 systemin 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.

Pulse duration (width)

- The time interval between specified reference points on the leading and trailing edges of the pulse

waveform

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 to be expected.

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 to be expected.

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

Low-level output voitage

The voltage at an output terminal with input conditions applied that, according to product specification,

will establish a low level at the output

Positive-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element accordmg to

specification as the input voltage rises from a level below the negative-going threshold voltage, ViT—

Negative-going input 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, V).
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EXPLANATION OF FUNCTION TABLES

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

H = high level (steady state)
L = low level (steady state)
T = transition from low to high level
{ = transition from high to low level
— = value/level or resulting value/level is routed to indicated destination
' = valueflevel is re-entered
X = irrelevant (any input, including transitions)
z = off (high-impedance) state of a 3-state output
a...h = thelevel of steady-state inputs A through H, respectively
Qo = level of Q before the indicated steady-state input conditions were established
Qo = complement of Qg or "2vel of Q before the indicated steady-state input
conditions were established
Qp = level of Q before the most recent active transition indicated by  or T
I = one high-level pulse
Lr = one low-level pulse
Toggle = 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, Qq, or Qg), 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, J L or LI, the pulse follows
the indicated input transition and persists for an interval dependent on the circuit.)

¥ Texas
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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 ST 50| ©°* er mGmT| A B ¢ D | A @%@ G O
L X X X X X X X X X L L L L
H X X L X X X X X X 1 Qa0 QB0 Qco Qpo
H H H ) X X a b c d a b c d
H L H ) X H H H H H Qan QBn  Qcn
H L H T X L L L L L] L Qa Qen Qcn
H H L T H X X X X X QBn Qcn  Qpn H
H H L ) L X X X X X |logn Qon Qpn L
H L L X X X X X X X | Qao QB0 Qco Qpo

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 of the 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-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and S0 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
Qpg, 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 Qp is now at Qp, the previous levels of Qg and
Qg are now at Qg and Qp, respectively, and the data previously at Qp 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 SO0 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 Qg is now at Qpa, the previous levels of
Qc and Qp are now at Qg and Qg, respectively, and the data previously at Qg 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 high and S0 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 FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

It is normal Tl practice to-name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output

to go low is called preset (PRE). An input that causes a Q a Q output to go high or a Q 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 D and Q.

In some applications, it may be advantageous to redesignate the data input from D to D 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.

3|

O O m

[¢]
=
D

CL

Fel

| h
. P
=] m
L&lul»{;& blo|n|=

[¢]
=
|

The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity
indicators (& ) on PRE and CLR remain, as these inputs are still active low, but the presence or absence of the polarity
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels

change together.

s 5
Q
c1
1D 6 5
R
LATCH
s 5
Q
> C1
1D 5 5
R
FLIP-FLOP

il

3
m O o

c1
1D

LATCH

> C1
1D

FLIP-FLOP

ol

[>]
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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.
In general, the junction temperature for any device can be calculated using the following equation:

T, = Rew X Pr+ Ta

Where:
Ty = virtual junction temperature
Rgja = thermal resistance, junction to free air
Pt = total power dissipation of the device
Ta = free-air temperature
JUNCTION-TO-AMBIENT THERMAL RESISTANCE
vs
AIR VELOCITY
130
— 14-P|n D Package
120 g

Yl 16-Pln D Package

110
/— 20-Pln Dw Package

100
ya 24-Pln Dw Package

AN -

VA
60

50

90

3
/ > -
///

40

30

Rg yA —Junction-to-Ambient Thermal Resistance — °C/W

0 100 200 300 400 500 600
Air Velocity — fmin

Figure 1

Derating curves for 210-mil shrink small-outline package are shown in Figures 2 through 5.
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THERMAL INFORMATION

DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB)

1200 =1 T T T T 1 1200 (—T—
1100 |- SFIn Arvolooity = 18 Pin
£ 1000 (linear ""“"L E 1000
1 = I %s -
§ § RSl |
T 800 § 800 ——
2 8 ey
8 700 2 T~ %
a a SN
g 600 g 600
o 5 ™
o 500 o SN
£ ~ € Air Velocity N
3 400 — 3 4001  (linear m/sec)
% 300 \\ 'g — - e— = ] \‘
2 ~—~—] 3 —_—— =075
| 200 'n 200~ =——ee— =0.5
o o — — =025
100 =0
0 ol L 1 1 11 1
25 30 35 40 45 50 55 60 65 70 75 80 85 90 25 30 35 40 45 50 55 60 65 70 75 80 85 90
TA - Free-Air Temperature - °C Ta - Free-Alr Temperature — °C
Figure 2 Figure 3
14001 T T T 11 1400 = Pin T T T 111
20 Pin 2200
z 2200 AlrVelocity — — z AirVelocity ]
E 200 (linear m/se:) _ E 2000 (linear m/se:) _
§ 1800 —_——— 2075 — § 1600 —_———— =075
E_ 1600 —— — fg.gs ] 'g. 1600 — c—— fg'gs .
8 = 2 — — =025 |
2 1400 =0 — g 1400 =0
*g 1200 § 1200
° ° o~ d
o 1000 s o 1000 LS
[ e S e~ € —~ T
3 800 S 3 800 == = -
E — =y E e~ SRS
% 600 SESN=s % 600 — e X
EI - :I M —— -
400 400
n.° n_n
200 200
0 0
25 30 35 40 45 50 55 60 65 70 75 80 85 90 25 30 35 40 45 50 55 60 65 70 75 80 85 90
TA - Free-Air Temperature - °C TA —Free-Air Temperature - °C
Figure 4 Figure 5
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SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS227 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V'V¢gc

® EPIC™ (Enhanced-Performance Implanted

CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline

(DB), Thin Shrink Small-Outline (PW)

Packages, and Standard Plastic (N) DIPs

description

The SN74AHCO0 performs the Boolean functions Y = A e B or Y = A + B in positive logic.

D, DB, N, OR PW PACKAGE
(TOP VIEW)

1A
1B
1Y
2A
2B
2y
GND

The SN74AHCOO is characterized for operation from —40°C to 85°C.

logic symbolt

1A
1B
2A
2B
3A
3B
4A
4B

FUNCTION TABLE

(each gate)

INPUTS

OUTPUT

A B

Y

H H
L X
X L

L
H
H

S 1Y

S 2Y

>~———— 3y

S 4y

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

logic diagram, each gate (positive logic)

—{

EPIC is a trademark of Texas Instruments Incorporated.

A
B

N OhA WN =

] 4B
] 4A
1%
] 3B
] 3A
] 3y

I

PRODUCTION DATA information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

standard warranty. Production
testing of all parameters.

does not necessarlly include
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SN74AHC00 .
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS227 — OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VGG .+« v vvereiniiiiiii ittt ettt -05Vto7V
Input.voltage range, Vi (see Note 1) ... oo -05Vto7V
Output voltage range, Vo (seeNote 1) ..., -0.5VtoVgg+05V
Input clamp current, K (Vi<0) « .o ve ettt —20 mA
Output clamp current, Iok (Vo <00rVo>Voo) v +20 mA
Continuous output current, lo (Vo =010 VGE) «-vviriiiriiiiiiii e +25 mA
Continuous current through Voo 0r GND ..ottt ettt on e +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package .................. 1.25W

DB or PWpackage ............ 05W

Npackage .......oovvevnivennn 1.1W
Storage temperature range, Tgtg - - - -+« « v v venennnrreeereiie e -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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT

\ole} Supply voltage 2 5.5 \
Vog=2V 15

VIH High-level input voltage Vgc=3V 2.1 v
Vog=5.5V 3.85
Voc=2V 0.5

ViL Low-level input voltage Vocc=3V 0.9 v
Voc=565V 1.65

Vi Input voltage 0 Voo \

Vo Output voltage 0 Vce \
Veg=2V 50| pA

IoH High-leve! output current Vcc=33V+03V -4 mA
Vcc=5V+05V -8
Veg=2V 50| puA

loL Low-level output current Vog=3.3V+03V 4 mA
Vecg=5V+05V 8

At/Av  Input transition rise or fall rate vVec=33V£03V L Y
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 8:  Unused inputs must be held high or low to prevent them from floating.

2-4
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_ SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS227 - OCTOBER 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN  MAX | uUNIT
MIN TYP MAX
2v| 19 2 1.9
I0H =-50 pA 3v| 29 3 29
VOH 45V| 44 45 44 v
IOH =—4 mA 3v| 258 2.48
IOH =-8 mA 45V | 3.94 3.8
2v 0.1 0.1
loL =50 kA 3v 0.1 0.1
VoL 45V 0.1 01| Vv
IoL = 4 MA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
I} A or B inputs V| =Vgg or GND 55V 0.1 1 HA
lcc V| =Vcg or GND, lo=0 55V 2 20 nA
Ci V| =Vgg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V £0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ WiIN-—TYP WAX MIN MAX | UNIT
tpLH 55 7.9 1 95
AorB =15pF
tPHL o Y CL=15p 55 79| 1 95|
tPLH 8 114 1 13
PHL AorB Y CL=50pF 5 114 y 3 ns
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
t 37 55 1 65
PLH AorB Y CL=15pF ns
tPHL 37 55 1 65
tPLH 5.2 7.5 1 8.5
AorB Y CL =50 pF
PHL o L=50p 52 75| 1 85| ™
noise characteristics, Vgc = 5 V, Ci_ = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.3 0.8 \
VoL(v) Quiet output, minimum dynamic VoL -03 -08 \"
VOH(v)  Quiet output, minimum dynamic VoH 4.6 V'
VIH(D) High-level dynamic input voltage 3.5 \
ViL(D) Low-level dynamic input voltage 1.5 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-5



SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS227 - OCTOBER 1995

operating characteristics, Voc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL =50pF, f=1MHz 9.5 pF
PARAMETER MEASUREMENT INFORMATION
From Output Input 50% Voo _5;’/_;1__ Yee
o o VCC
Under Test Tost (see Note B) | oV
Point |
CL tPLH —p—ql l‘—ﬂ-l tPHL
(see Note A) I | | | ——— VoH
1 '“ghtas‘: I ?K 50% VoG -lsg 50% VoG
- utpu .
P | VoL
LOAD CIRCUIT

Out-of-Phase
Output

NOTES: A. Ci includes probe and jig capacitance.

' [—>—t
PLH
tPHL —H—'| |
| | VoH
* 50% Voo f 50% Voo

——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR<1MHz, Zo =50 Q, ty =3 ns, tf=3ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

“’P TEXAS

INSTRUMENTS
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SN74AHC02

QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS254A - DECEMBER 1995 - REVISED FEBRUARY 1996

® Operating Range: 2-V to 5.5-V V¢
® EPIC™ (Enhanced-Performance Implanted

CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline (DB),
Thin Shrink Small-Outline (PW) Packages,
and Standard Plastic (N) DIPs

description

This device contains four independent 2-input
NOR gates that perform the Boolean functions
Y=A + BorY =A + B in positive logic.

The SN74AHCO02 is characterized for operation

from —40°C to 85°C.

logic symbolt

1A
1B
2A
2B
3A
3B
4A
4B

o|lojolaniw|N

1

FUNCTION TABLE
(each gate)

INPUTS

A B

OUTPUT
Y

H X
X H
L L

L
L
H

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

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.

3A 8_1
B 2
1

12

4A
4B

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1Y [} 1 u14]VC(;
1Al 2 13]] a4y
1B (] 3 12[] 4B
2Y [ 4 11[] 4A
2A [} 5 10[] 3y
2B [} s o[l 3B
GND [ 7 8]l 3A

PRODUCT PREVIEW

products In the or
design phase of development. Characteristic data and other
sm;i:mlons are design goals. Texas Instruments reserves the right to

¢l or discontinue these products without notice.
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Copyright © 1996, Texas Instruments Incorporated
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M3IATHd 10NAO0dd

SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS254A - DECEMBER 1995 — REVISED FEBRUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supply voltagerange, VoG «vvvvvviniiiiininnn e -05Vto7V
Input voltage range, V| (seeNote 1) ................... S e vievese.. =05VIO7V
Output voltage range, Vo (seeNote 1) ...t -0.5VtoVec+0.5V
Input clamp current, Ik (VI <O) ..ot e e e e -20 mA
Output clamp current, Iok (VO <00rVo>VoE) civvriiiiiiiiiiiiii e +20 mA
Continuous output current, lo (Vo =01t0VEE) «vvvvvii e +25 mA
Continuous current through Voo or GND ... ..o e +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................. 1.256 W

DB or PW package ........... . 0.5W

Npackage .........covvvivninns 11 W
Storage temperature range, Tgpg - .. evreverriariieriiiii —65°C to 150°C

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
\/ole} Supply voltage 2 55 Vv
Vec=2V 1.5
VIH High-level input voltage Voc=3V 2.1 \
Voc=55V 3.85
Veg=2V 0.5
ViL Low-level input voltage Vecc=3V 0.9 '
Vog=55V 1.65
V) Input voltage 0 Vce \
Vo Output voltage 0 Vceo Vv
Voc=2V -50 A
IOH High-level output current Voo =3.3V+03V -4 mA
Vog=5V+05V -8
Veg=2V 50| pA
loL Low-level output current Vcc=33Vx03V 4 mA
Voc=5V+05V 8
. Vcg=33V+03V 100
At/Av  Input transition rise or fall rate ns/V
. Vec=5V05V 20
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

2-8
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SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS254A - DECEMBER 1995 — REVISED FEBRUARY 1996

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

otherwise noted)

TA = 25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX| UNIT
, MIN TYP MAX
2V| 1.9 2 1.9
IOH =50 pA 3v| 29 3 2.9
VOH 45V| 44 45 4.4 v
IOH =—4 mA 3V| 258 2.48
IOH =-8 mA 45V | 394 3.8
2V 0.1 0.1
IoL =50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
IoL = 4 mA 3V 0.36 0.44
IoL =8 mA 45V 0.36 0.44
I| V| = Vg or GND 55V 10.1 +1 pA
Icc V| =Vcg or GND, lo=0 55V 2 20 pA
Ci V| =Vcg or GND 5V 4 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vee =3.3 V0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
t 56 7.9 1 95
PLH AorB Y CL=15pF ns
tPHL 56 7.9 1 95
tPLH 81 114 1 13
AorB N =50 pF
tPHL o CL=%0p 81 1.4 T | ™
switching characteristics over recommended operating free-air temperature range,
Vce =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Tp =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
t 36 55 1 65
PLA AorB Y CpL=15pF ns
tPHL 3.6 5.5 1 6.5
[ 51 7.5 1 85
PLH AorB Y CL =50pF ns
tPHL 5.1 7.5 1 8.5
noise characteristics, Vgg = 5 V, C|_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL() Quiet output, maximum dynamic VoL 0.8 \%
VoL(v) ~ Quiet output, minimum dynamic Vo[ -08| Vv
VOH(v)  Quiet output, minimum dynamic VoH \
VIH(D) High-level dynamic input voltage 3.5 \"
ViL(D) Low-level dynamic input voltage 1.5 \

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

*? TeEXAs
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS254A — DECEMBER 1995 — REVISED FEBRUARY 1996

operating characteristics, Vggc =5V, Ta = 25°C

tPLH
(see Note A) I | | ——— VoH
L '“;;:‘t:?t | % 50% Vge q; 50% Vg

| VoL

L_,}_ Iﬂ-—’:—- tPLH
. | | VoH
Out-of-Phase :

Output 51; 50% Vee ZK 50% Vce

——— VoL

LOAD CIRCUIT
tPHL

VOLTAGE WAVEFORMS

NOTES: A. CL includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf =3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

DELAY TIMES

Figure 1. Load Circuit and Voltage Waveforms

PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance per gate CL=50pF, f=1MHz 15 pF
PARAMETER MEASUREMENT INFORMATION
mwput /- \ - Vee
From Output Test {see Note B) 50% Vee 50% Voo
Under Test Polnt I | ov
| | t
CcL —— H PHL

2-10
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SN74AHC04
. HEXINVERTER

SCLS231B - OCTOBER 1995 — REVISED JANUARY 1996
E——

® Operating Range: 2-V to 5.5-V Vg¢ D, DB, N, OR I\DI\IAé ‘PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)

CMOS) Process i )
1 14l Vog

® High Latch-Up Immunity Exceeds 300 mA 1 ll2 13[] 6A

Per JEDEC Standard JESD-17 INE 12[] ey
® Package Options Include Plastic 2y [ 4 11]] 5A

Small-Outline (D), Shrink Small-Outline 3A[lls 10]] 5Y

(DB), Thin Shrink Small-Outline (PW) 3Yfle of] 4A

Packages, and Standard Plastic (N) DIPs GND [ 7 8] 4y

description
The SN74AHCO04 contains six‘ihdependent inverters. The device performs the Boolean function Y = A.
The SN74AHCO04 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT

A Y

H L

L H

logic symbolt

1" - 1 2 4y
2 = NS APV
n = NS gy
an UM 2
5A _11—____ >_—1° 5Y
Py E— 12

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

A >0 v

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated
et o i
fosing o paramaers. " d [ TEXAS
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SN74AHC04
HEX INVERTER

SCLS231B - OC;I'OBER 1995 — REVISED JANUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VGG «evveverrrntiitciotieiarionsearosracrascasrsosncianisnsanss -05Vto7V
Input voltage range, Vi(seeNote 1) ... ..ot et iaaeas -05Vto7V
Output voltage range, Vo (seeNote 1) ....covviiiiiniiiiiiiiiiiiiiiiiiieneaes -05VtoVgc+0.5V
Input clamp current, Ik (V1<0) coo i e i et e e e -20 mA
Output clamp current, IoK (VO <00rVO>VEE) tvveriiiiiiniiiiiiiiiiiiiiiiiiiaiennans 20 mA
Continuous output current, lo (Vo =010 Vo) wvviirieiiiiii i 25 mA
Continuous current through Veg Or GND ... ..ot i ie e 50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2) Dpackage .................. 1.25W

DB or PWpackage ............ 05W

Npackage ..........oovnnn. 1AW
Storage temperature range, Tgtg - - -« v v v vveeveriiiiiiii —65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
\/o%e} Supply voltage 2 5.5 \
Voc=2V 1.5
VIH High-level input voltage Voc=3V 2.1 v
Voc =55V 3.85
{Vec=2V 0.5
VIL Low-level input voltage Vec=3V 0.9 \
Vecc=55V 1.65
\ Input voltage ' 0 Veg| Vv
Vo Output voltage 0 Vgcec Vv
Vecc=2V -50 A
IoH High-level output current Vcg=33V+03V -4 mA
Vec=5V+05V -8
Vec=2V 50| pA
loL Low-level output current Voc=33V+03V 4 mA
Voc=56V+05V 8
At/Av  Input transition rise or fall rate Vec=33V£03V 19 ns/V
Vocc=5V+05V 20
-TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

” TEXAS
INSTRUMENTS
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SN74AHC04

- HEX INVERTER

SCLS231B ~ OCTOBER 1995 ~ REVISED JANUARY 1996

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

Tp = 25°C
PARAMETER TEST CONDITIO v MIN MAX| UNIT
DITIONS CC I"MN TYP maAX
2V 1.9 2 1.9
IOH =—50 pA 3V 2.9 3 2.9
VoH 45V 4.4 45 4.4 v
IOH = —4 MA 3v | 258 2.48
IOH =~—8 mA 45V | 3.04 38
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 4.5V 0.1 01| v
loL=4mA 3V 0.36 0.44
loL = 8 mA 45V 0.36 0.44
I Vi =Vce or GND 55V +0.1 +1 pA
Icc V| = Vg or GND, lo=0 55V 2 20| pA
Gi V| =Vgg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Voo = 3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Tp =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MN_ TYP Max| MIN MAX| UNIT
t 7. 1 ]
PLH A Y CpL=15pF 5 ! 85 ns
tPHL 5 71 1 8.5
t 75 10 1 12
PLH A Y CL =50 pF 5106 ns
tPHL 75 106 1 12
switching characteristics over recommended operating free-air temperature range,
Voe =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER - (INPUT) (OUTPUT) CAPACITANCE | MIN Tvp MAx| "N MAX| UNIT
[ 38 55 1 65
PLH A Y CL=15pF ns
tPHL 3.8 5.5 1 6.5
t 53 7.5 1 8.
PLH A Y Ol =50 pF 21 s
tPHL 5.3 7.5 1 8.5
noise characteristics, Vgc =5 V, C_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(P) Quiet output, maximum dynamic Vo[ 0.4 \
VoLv) Quiet output, minimum dynamic Vo -0.4 \
VoH(v)  Quiet output, minimum dynamic VoH 4.8 \
VIH(D) High-level dynamic input voltage 3.5 \'
VIL(D) Low-level dynamic input voltage 1.5 Vv

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

*‘” TEXAS
INSTRUMENTS
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SN74AHC04
HEX INVERTER

SCLS231B - OCTOBER 1995 — REVISED JANUARY 1996

operating characteristics, Voc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT

Cpd Power dissipation capacitance CL=50pF f=1MHz 12 pF

PARAMETER MEASUREMENT INFORMATION

----- Vee
From Output Input
Under Test Test (see Note B) 50% Voe 50% Veg
oint | | oV
CL PN le—s!
{see Note A) l tPLH ¥ | |~ tPHL

I ——— VoH
In-Ph:; !
n-Shase | 50% Voo 50% Voo
Output v v,
LOAD CIRCUIT | | oL
t
- ,I K—b:—— PLH
Out-of-Phase l I VoH
. 50% Voo 50% Voo
Output ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty =3 ns, tf= 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘@ TEXAS
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SN74AHCU04

HEX INVERTER
SCLS234 - OCTOBER 1995
® Operating Range: 2-V to 5.5-V Vg¢ D, DB, N, Ol; l"l\‘hé PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOPVIEW)
CMOS) Process Nl U whv
¢ Unbuffered Outputs 1 2 131 620
® High Latch-Up Immunity Exceeds 300 mA 2a[] 3 12[] sy
Per JEDEC Standard JESD-17 2y ] 4 11]] 5A
® Package Options Include Plastic 3Alls 10]] 8Y
Small-Outline (D), Shrink Small-Outline ayfle of] 4A
(DB), Thin Shrink Small-Outline (PW) GND [} 7 8]l 4y

Packages, and Standard Plastic (N) DIPs

description

The SN74AHCUO4 contains six independent inverters. The device performs the Boolean function Y = A.
Internal circuitry consnsts of single stage inverters that can be used in analog applications such as crystal
oscillators.

The SN74AHCUO4 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1 2
1A 1 S 9y
3 4
25 T ¥
3A ~— 3Y
9 8
4A —] 4Y
1 10
5A —— ] 5Y
13 12
6A —— > &Y
t This symbolis in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
A Do Y
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA Information Is current as of publication date, Copyright © 1995, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i

standard warranty. Production processing does not necessarily include
INSTRUMENTS

testing of all parameters.
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-15



SN74AHCU04
HEX INVERTER

SCLS234 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VGG v vvevnirnvniiiiiiiiiiiietaniiiiataraatsatasnranaanas -0.5Vto7V
Input voltage range, Vi (SEe NOte 1) .. ..cvviriiii it iriiie s ieaenrencetacaronnasnnos -05Vto7V
Output voltage range, Vo (SEENOte 1) .. .vii ittt ittt iii i e -05VtoVeg+05V
Input clamp current, K (V1<0) «.oineiini i i ittt it e -20 mA
Output clamp current, lok (VO <0 0rVo>VEE) cvvviiiiiiiiiiiiiiii it i iieninanns +20 mA
Continuous output current, Io (Vo =0t0Vgg) - vvvrireriiii e 125 mA
Continuous current through Vg Or GND . ... einii ittt eenes +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage .................. 1.25 W

DB or PW package ............ 0.5W

Npackage .............covne. 11W
Storage temperature range, Tgtg . ..+« v v vvenniiiiiiiiii —-65°C to 160°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
\ole} Supply voltage 2 55 Vv
" |Vcoc=2V 1.7
VIH High-level input voltage Voc=3V 24 "
Vcc=5.5V 4.4
Vec=2V 0.3
ViL Low-level input voltage Vcc=3V 0.6 v
Vog=55V 1.1
\ Input voltage 0 Voo \
Vo Output voltage 0 Vce \
Vec=2V . -50| pA
IoH High-level output current Vec=33V+03V -4 mA
Voc=5V+05V -8
Vecg=2V 50 pA
loL Low-level output current Vcc=33V+03V 4 mA
Vcc=5V+05V 8
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHCU04
HEX INVERTER

SCLS234 - OCTOBER 1995

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

Ta =25°C
PARAMETER TEST CONDITIONS Vee TN TP WA MIN MAX | UNIT
2V 1.8 2 1.8
IoH = -50 pA 3V 2.7 3 2.7
VOH 45V 4 4.5 4 v
IoH =—4 mA 3V | 258 2.48
loH=-8mA 45V ]| 3.94 3.8
2V 0.2 0.2
loL =50 pA 3V 0.3 0.3
VoL 45V 0.5 0.5 \Y
loL =4 mA 3V 0.36 0.44
loL =8 mA 45V 0.36 0.44
] V| =Vgg or GND 55V 10.1 +1 A
Icc V| = Vgg or GND, lo=0 55V 2 20| pA
Ci Vi = Vo or GND 5V 2 10 10| pF

switching characteristics over recommended operating free-air temperature range,
Voo = 3.3 V0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT TA = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | min Tvp max| MN MAX| UNIT

tPLH ' 5 89 1 105

A Y CL=15pF ns
tPHL L P 5 8.9 1 105
4 75 1.4 1 13
PLH A Y CL =50 pF ns
tPHL 75 114 1 13

switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
t 35 5.5 1 6.5
PLH A Y CL=15pF - ns
tPHL 3.5 5.5 1 6.5
k{ 5 7 1 8
PLH A Y CL =50 pF ns
tPHL 5 7 1 8
noise characteristics, Vgg = 5 V, C = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.5 Vv
VoL(v) Quiet output, minimum dynamic VoL -0.5 \'
VOH(v)  Quiet output, minimum dynamic VoH 4.3 \
VIH(D) High-level dynamic input voltage 4 \
ViL(D) Low-level dynamic input voltage 1 \

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
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SN74AHCU04
HEX INVERTER

SCLS234 - OCTOBER 1995

operating characteristics, Vgc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP

UNIT

Cpd Power dissipation capacitance CL =50pF, f=1MHz 7.3

pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput N T Vee
Under Test | Point (see Note B) 50% Ve sevee
| |
CL
(see Note A) I tPLH le—p! }‘_JI_ tPHL

I ——— VoH
|
In-phase | 50% Voe Y 50% Ve
utpu v v
| OL
[ 4
1PHL —f¢ ,I K——b:— PLH
| | VoH
Out-of-Phase
Output 54; 50% Voo ZK 50% Ve

———"VoL

LOAD CIRCUIT

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, t; =3 ns, tf = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

g
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SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V Voo D, DB, N, OR PW PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process Y

® High Latch-Up Immunity Exceeds 300 mA Al = el Voo

gh Latch-Up Immunity Exceeds m. 1B[2 13[] 4B

Per JEDEC Standard JESD-17 1v (s 12[] 4A

® Package Options Include Plastic 2A [} 4 1]] 4y
Small-Outline (D), Shrink Small-Outline 2B[ls 10]] 3B
(DB), Thin Shrink Small-Outline (PW) 2Y [l e of] 3A
Packages, and Standard Plastic (N) DIPs GND [} 7 8] 3y

description

The SN74AHCO08 is a quadruple 2-input positive-AND gate. The device performs the Boolean functions
Y =A e BorY =2 + Bin positive logic.
The SN74AHCO08 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H H H
L X L
X L L
logic symbolt
1A ! & 3
2 1Y
1B
4
2A 6
5 2y
2B
9
o 10 8 3y
3B —
12
A — 11
13 ——————— a4y
4B

1 This symbolis in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

e )—

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATAMonnlﬂonhwmuMTgu“MWondm
Products conform to specifications per the terms of 8 Instruments
standard warranty. not

tosing ofal parametors, T 0% felude {” TeExAS
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SN74AHCO08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VGG «ovvvriiiineiir ittt ittt i -05Vto7V
Input voltage range, Vi (SEENOtE 1) ... ov it e i i i -05Vto7V
Output voltage range, Vo (seeNote 1) ....ooviiiiiiiiiiiiiii i -05VtoVgg+0.5V
Input clamp current, K (V1< 0) .. uvninei ittt i et i i -20 mA
Output clamp current, oK (VO <O OrVO>VEE) cvirvevniiiiiiiiiiiii i iiiinaeianaans +20 mA
Continuous output current, o (Vo =010 VoE) covvviiiiiiii 125 mA
Continuous current through Vec or GND .o e e 50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.25W

DB or PWpackage ............ 0.5W

Npackage ................... 1.1W
Storage temperature range, Tgtg -« -« v v eernnnin -65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT

Vce Supply voltage . 2 5.5 v
Vec=2V 1.5

VIH High-level input voltage Vec=3V 2.1 Vv
Voc=55V 3.85
Voc=2V 0.5

ViL Low-level input voltage Vco=3V 0.9 \
Vecc=55V 1.65

\ Input voltage 0 Vcc v

Vo Output voltage 0 Vgce \
Vec=2V -50 uA

IoH High-level output current Vcg=33V+03V —4 mA
Vec=5V+05V ) -8
Veg=2V 50| pA

loL Low-level output current Vcc=33V+03V 4 mA
Voc=5V105V 8

At/Av  Input transition rise or fall rate Vec=33V£03V 1% ns/V
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

‘Vf TEXAS
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SN74AHC08

QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 - OCTOBER 1995

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

TA = 25°C
\/ MIN MAX| UNIT
PARAMETER TEST CONDITIONS CC N TVP WAX
2v| 19 2 1.9
IOH = -50 pA 3v| 29 3 29
VoH 4a5vV| 44 45 4.4 v
IOH = —4 mA 3v| 258 2.48
IoH =-8 mA 45V | 3.94 3.8
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
loL =4 mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
] AorBinputs | V|=Vccor GND 55V +0.1 +1 pA
Icc V| =Vgc or GND, lo=0 55V 2 20| pA
Ci V| = Vg or GND 5V 4 10 10| pF
switching characteristics over recommended operating free-air temperature range,
Vge =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX| UNIT
t 62 88 1 105
PLH AorB Y CL=15pF ns
tPHL 6.2 8.8 1 105
t 87 123 1 14
PLH AorB Y CL =50 pF ns
tPHL , 87 123 1 14
switching characteristics over recommended operating free-air temperature range,
Vece =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Tp =25°C
PARAMETER (NPUT) (OUTPUT) CAPACITANGE N Ty wax] MIN MAX| UNIT
t 43 59 1 7
PLH AorB Y CpL=15pF ns
tPHL 43 59 1 7
t 8 T 1
PLH AorB Y CL =50pF 5 9 S ns
tPHL 58 79 1 9
noise characteristics, Vog =5V, C = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v) Quiet output, minimum dynamic Vo -0.8 \
VIH(D) High-level dynamic input voltage 3.5 \
VIL(D) Low-level dynamic input voltage 1.5 \"
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
INSTRUMENTS
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SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 —~ OCTOBER 1995

operating characteristics, Voc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP

UNIT

Cpd Power dissipation capacitance CL=50pF, f=1MHz 18

pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput | e\ 3v
Under Test I Point (see Note B) 50% Vce 50% Voo
oV
CL | |
(see Note A) I tPLH I' 'I H tPHL
|

| ——— VoH
lngr;as? | 50% Voo 50% Voo
utpu i \'/
LOAD CIRCUIT | lh—u— t *
tPHL—¢— P
| | VoH
Out-of-Phase
output 50% Vge 50% Voo

——— VoL -

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, ty =3 ns, t = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC14

HEX SCHMITT-TRIGGER INVERTER

SCLS238A - OCTOBER 1995 — REVISED JANUARY 1996

® Operating Range: 2-V to 5.5-V Vg
® EPIC™ (Enhanced-Performance Implanted

CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA

Per JEDEC Standard JESD-17

® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1A [ 1 U14]VCC
1yla 13feA
2A(}3 12%6Y
2y [} 4 11 [] 5A
3Afls 105y
3Y[le 9l 4A

GND [ 7 s [] 4y

The SN74AHC14 contains six independent inverters. The device performs the Boolean function Y = A.

Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different
input threshold levels for positive- (V1,) and negative-going (V1—) signals.

The SN74AHC14 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1 2
1A I P~ 1y
3 4
2A > 2y
5 6
3A ) §
9 8
4A >————— 4y
11 10
5A S 5Y
13 12
6A S~ — 6y

t This symbol is in accordance with ANSIIEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

logic diagram (positive logic)

A

o

PRODUCTION DATA information Is current as of putlication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily inciude
testing of all parameters.
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SN74AHC14 |
HEX SCHMITT-TRIGGER INVERTER

SCLS238A - OCTOBER 1995 — REVISED JANUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG v+ vvvvvvvnennnn. et e e e e e e aaaaa ey -05Vto7V
Input voltage range, Vi (see Note 1) ..ot e e -05Vto7V
Output voltage range, Vo (see Note 1) .......... P -05VtoVgc+05V
Input clamp current, K (V1< 0) o et et ettt r et -20mA
Output clamp current, lok (VO <00rVo>VEE) ovireriiiiiiiiiiiiii i +20mA
Continuous output current, Io (Vo =010 VEE) «oviriiiiii i +25mA
Continuous current through Voo or GND .. ..o +50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2):Dpackage .................. 1.25W

DB or PW package ............ 05w

Npackage ..........coovvvvnn 1.1 W
Storage temperature range, Tgtg . -« .« v vvvruernuniins ettt —-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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 2 55 Vv
\ Input voltage 0 Vco \
Vo Output voltage 0 Vgco \
Vec=2V -50| pA
IOH High-level output current Voc=33V+03V -4 mA
Voc=5V+05V -8
Vec=2V 50 pA
loL Low-level output current Vcc=33V103V mA
Vcc=5V+05V 8
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

2-24
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SN74AHC14
HEX SCHMITT-TRIGGER INVERTER

SCLS238A - OCTOBER 1995 — REVISED JANUARY 1996

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

Ta = 25°C
PARAMETER TEST CONDITIONS Vee AN TYP  WAX MIN MAX | UNIT
VT, 3V 2.2 2.2
Positive-going input 45V 3.15 3.15 v
threshold voltage 55V 3.85 3.85
VT 3V 0.9 0.9
Negative-going input 45V 1.35 1.35 \
threshold voltage 55V 1.65 1.65
AVT 3V 0.3 1.2] 03 12
Hysteresis 45V 0.4 14 0.4 1.4 \
V14—V 55V 0.5 16| 05 16
2V 1.9 2 1.9
loH =—50 pA 3V 2.9 3 29
VOH 45V 4.4 45 4.4 v
lIoH=-4mA 3V 2.58 2.48 ’
loH=-8mA 45V 3.94 3.8
2V 0.1 0.1
IoL =50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 \'
IoL =4 mA 3V 036 0.44
IoL =8 mA 45V 0.36 0.44
1 V) = Vg or GND 55V +0.1 1 pA
Icc V| =Vgg or GND, lo=0 55V 2 20 pA
(o] Vi =Vcg or GND 5V 2 10 10 pF

switching characteristics over recommended operating free-air temperature range,
Vee =3.3 V0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MmN Tvp  mAx| MIN MAX| UNIT

Y 83 128| 1 15

PLH A Y CL=15pF ns
PHL 83 128 1 15
t 10.8 16.3 1 18.5,

PLH A Y CL =50pF - ns
PHL 108 163| 1 185

switching characteristics over recommended operating free-air temperature range,
Voo =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTRUT) CAPACITANCE [ min Tvp max| MIN MAX| UNIT
tPLH 5.5 8.6 1 10
A Y CL=15pF
tPHL L P 55 8.6 1 10 ns
tPLH 7 106 1 12
A Y CL =50 pF
tPHL L P 7 106 1 2zl ™
‘V TEXAS
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SN74AHC14
HEX SCHMITT-TRIGGER INVERTER

SCLS238A - OCTOBER 1995 — REVISED JANUARY 1996

noise characteristics, Vgg = 5 V, CL = 50 pF, t; = t = 3 ns, T4 = 25°C (see Note 4)

PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.4 \
VOH(v)  Quiet output, minimum dynamic Vo 4.6 v
VIH(D) High-level dynamic input voltage 3.5 Vv
ViL(D) Low-level dynamic input voltage 15 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de ) Power dissipation capacitance CL=50pF, f=1MHz pF

PARAMETER MEASUREMENT INFORMATION

————— 3v
From Output Input
_I Test 50% V. 50% Vce
Under Test Point (see Noto B) I o Vee | C ov
CL el le—pl
(see Note A) I tPLH —ﬁ——” | | tPHL
= |

In-Phase | 50%Vce X 50% Vee
Output o V.
LOAD CIRCUIT | oL

tPHL —H—D| ﬁ—tl— tPLH

Out-of-Phase I | Vo
; 50% Voo 50% Ve
Output v
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =50 Q, t; =3 ns, t = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

{’P TEXAS
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SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS247 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V V¢gc

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1AQ 1 u14] Voe
1B(]2 13[] 4B
1Y (] 3 12]] 4A
2A[] 4 1]l 4y
2B[ls 10%33
2Y [l s ol] 3A

GND [} 7 8] 3y

The SN74AHC32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions

Y =A « B or Y = A + Bin positive logic.
The SN74AHC32 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A Y

r I X|m

H H
X H
L L

logic symbolt logic diagram (positive logic)

1A
1B

1Y

%A 10 8 3y
3B ——

12
4A —— 1

13 . 4y
4B

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

EPIC is a trademark of Texas Instruments Incorporated.

1
2
4 [
2A ———— 6 A Y
5 —————— 2y B — ]
28 —
9

PRODUCTION DATA Information Is current as of publication date.
Prod:.crt: conform to specifications per the terms of Texas Instruments ’

warranty. Production processing does not necessarlly include
INSTRUMENTS
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SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS247 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG «vvverveit it iiiiiiiiiii it i atiiiraiaes ee.. =05Vto7V
Input voltage range, Vi(seeNote 1) . ...ooviieiinniii e iieeenes virereseneea.. =0.6VIO7V
Output voltage range, Vo (see Note 1) ...c.iveiiiiiiiiiiiiniiiniiiiinnnniinns -05VtoVgc+05V
Input clamp current, K (Vi< 0) o v iet ettt eneiretaeannnennrnnes -20mA
Output clamp current, Iok (Vo<00rVo>Veg) vvvveriiiiniiiiiiennnenn, e +20mA
Continuous output current, lo (Vo =01t0VaE) cvneninniin e +25mA
Continuous current through Vo OrGND ... e i +50 mA
Maximum power dissipation at Tp = 65°C (in still air) (see Note 2):Dpackage .................. 1.25W
: DB or PW package ............ 05W

Npackage ......c.covennees e 1AW

Storage temperature range, Tgtg - -« vvvvnniananannenn. e eiaeiaaeaa, -65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
\ole} Supply voltage 2 565 v
. Vog=2V 1.5

VIH - High-level input voltage Vec=3V 2.1 v
Vocc=55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vecg=3V 0.9 \
Vecc=55V 1.65

\ Input voltage 0 Vco \

Vo Output voltage 0 Vco \'
Voc=2V -50| pA

IoH High-level output current Voc=33V+03V -4 mA
Veo=5V+05V -8
Vec=2V 50 pA

loL Low-level output current i Vecc=33V03V 4 mA
Veo=5V+05V 8

L Vcc=33V+03V 100

At/Av Input transition rise or fall rate ns/V
Veg=56V05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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QUADRUPLE 2-INPUT POSITI

SN74AHC32
VE-OR GATE

SCLS247 - OCTOBER 1995

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

Tp = 25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX| UNIT
MIN TYP MAX
2V 1.9 2 1.9
IOH = - 50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 %
IOH =—4 mA 3v | 258 2.48
IOH =— 8 mA 45V | 394 3.8
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
loL = 4 mA 3V 0.36 0.44
loL =8 mA 45V 0.36 0.44
i |[AorBinputs |Vj=Vggor GND , 55V +0.1 1| pA
IcC V) = Vo or GND, I0=0 55V 2 20| pA
Cj V| =Vgg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vge = 3.3 V0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MmN Tve wmax| MIN MAX] UNIT
t ] 7. 1 I
PLH AorB Y CL=15pF 58 ° 951 s
tPHL 5.5 7.9 1 9.5
t 8 114 1 13
PLH AorB Y CL =50 pF ns
tPHL 8 14 1 13
switching characteristics over recommended operating free-air temperature range,
Ve =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Tp=25°C
PARAMETER (INPUT) (OUTRUT) CAPACITANCE | miN _ Tvyp max] MIN MAX| UNIT
t 3. 5. 1 65
PLH AorB Y CL =15 pF 8 °55 ns
tPHL 3.8 5.5 1 6.5
t 53 7. 1 8.
PLH AorB Y O =50 pF 3 I
tPHL 5.3 75 1 8.5
noise characteristics, Vog = 5 V, Ci_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER ‘ MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.3 0.8 Vv
VoL(v) Quiet output, minimum dynamic Vo[ -03 -08 v
VOH(v)  Quiet output, minimum dynamic Vo 4.7 v
ViH(D) High-level dynamic input voltage 3.5 Vv
ViL(D) Low-level dynamic input voltage 15 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
'b TEXAS
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SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS247 ~ OCTOBER 1995

operating characteristics, Vg =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP

- UNIT

Cpd Power dissipation capacitance CL=50pF, f=1MHz 14

pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput N Vee
Under Test l Point (see Note B) 50% Vee 50% Vce
ov
CL | |
(see Note A) I tPLH I. .I :‘_J'_ tPHL
= | |

——— VoH
'"ghtasi | 50% Voo 50% Vce
LOAD CIRCUIT utpu i , VoL
—>—t
tPHL —ﬂ—'i o
I | VoH
Out-of-Phase 50% Voo 50% Voo
Output —— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR<1MHz,Zg =50 Q, tr =3 ns, tf=3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

{’P TEXAS
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SN74AHCT74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

® Operating Range: 2-V to 5.5-V Vg¢
® EPIC™ (Enhanced-Performance Implanted

CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC74 is a dual positive-edge-

triggered D-type flip-flop.

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1CLR [} 1 U14 [} Voo
iDf}2 13 [] 2CLR
1ICLK[Is  12f]12D
1PRE [] 4 11 [] 2CLK
1Qfls 10[l2PRE
1Q1[]s sfl2qQ
GND [} 7 s[l2Q

A low level at the preset ( (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval,
data at the D input can be changed without affecting the levels at the outputs.

The SN74AHC74 is characterized for operation from —40°C to 85°C.

logic symbol¥

1PRE
1CLK

1D
1CLR
2PRE
2CLK

2D
2CLR

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D Q Q
L H X. X H L
H L X X L H
L L X X Ht Ht
H H T H H L
H H T L L H
H H L X Q Qo

1 This confi guratlon is nonstable, that is, it does not
persist when PRE or CLR returns to its inactive

(high) level.
4
)
3
——1% C1
2
— 1D
NN
'R
10 )\
1
12
13 P

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEw Imarmatlon mwnu products In the formative or
Characteristic data and

and other
mgﬂmwm are myn gouu 'rem Instruments reserves the right to l
or discontinue these products without notice.

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1995, Texas Instruments Incorporated
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SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1935

logic diagram, each flip-flop (positive logic)

- :
T Y v |4~ >—-
c c T ¢
4 | c b
D 16 6 L | 1a CC:
C o g Bt
CLR

M3IA3Hd 10NAodd

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOAGE raNGe, YOG + - vt e v e teete e e e et e ee e -05Vto7V
Input voltage range, Vi (SEe NOtE 1) . ..ottt ittt i e e e e ea e aanens -05Vto7V
Output voltage range, Vo (SEE NOte 1) . ..vviie it ieeaen, -0.5VtoVgc +0.5V
Input clamp current, K (Vi)<0) .. ovnene i e e -20mA
Output clamp current, Iok (VO <O 0T VO >VEE) «-vvrvtneniiiiiiiiiiiiiienennnenanns +20 mA
Continuous output current, Ig (VO =01t0 VGE) «.vuvnrniiiiiiii it +25 mA
Continuous current through Voo or GND ..o in it e +50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): D package .................. 1.25W

DB or PW package ............ 0.5W

Npackage ................... 11w
Storage temperature range, Tgtg « « -« -« v v e erreeettnrainiete s —-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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

2-32
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SN74AHC74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 ~ DECEMBER 1995

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 2 5.5 \]
Vcc=2V 15
VIH High-level input voltage Vocc=3V 2.1 )
Vecc=55V 3.85
Vgc=2V 0.5
ViL Low-level input voltage Vec=3V 0.9 v
Vcc=565V 1.65
\ Input voltage 0 Vce \'
Vo Output voltage 0 Vce \
Voc=2V -50 uA
IoH High-level output current Vcc=33V £ 03V -4 mA
Vocc=5V +£05V -8
Vec=2V 50 nA
loL Low-level output current Vcg=33V £ 03V 4 mA
Voc=5V 05V 8
At/Av  Input transition rise or fall rate Vec=33V £ 03V 190 ns/V
Vcc=5V 05V 20
TA Operating free-air temperature -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
: TA =25°C
PARAMETER TEST CONDITIONS Vee MIN MAX | UNIT
MIN TYP MAX
2V 1.9 2 1.9
IoH =—-50 pA 3V 2.9 3 2.9
VOH 45V 4.4 4.5 4.4 \"
IOH =—4 mA 3V | 258 2.48
loH=-8mA 45V 3.94 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
loL =4 mA 3V 0.36 0.44
loL =8 mA 45V 0.36 0.44
Data inputs +0.1 +1
h Control inputs Vi=Vce or GND 58V +0.1 +1 WA
lcc V| = Vg or GND, lo=0 55V 2 20| pA
Ci V| =Vgg or GND 5V 4 10 10} pF
h
{P TEXAS
INSTRUMENTS
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M3IATHd 109NA0Hd

SN74AHCT4 | |
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLO
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

timing requirements over recommended operating free-air temperature range,
Voo =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

TA =25°C
MIN MAX | UNIT
MIN  MAX
. PRE or CLR low 6 7
tw Pulse duration Tk 3 7 ns
tsu Setup time before CLKT Dita — 6 ! ns
PRE or CLR inactive 6 7
th Hold time, data after CLKT . 05 0.5 ns
trem Minimum removal time I PRE or CLR 5 5 ns

timing requirements over recommended operating free-air temperature range,
Vecec =5V £ 0.5V (unless otherwise noted) (see Figure 1)

Tp = 25°C
MIN MAX | UNIT
MIN MAX
N PRE or CLR low 5 5
tw Pulse duration ns
CLK 5 5
t Setup time before CLKT _Data — 5 > ns
su elup fime before PRE or CLR inactive 5 5
th Hold time, data after CLKT 0.5 0.5 ns
trem Minimum removal time | PRE or CLR 3 3 ns

switching characteristics over recommended operating free-air temperature range,
Vec =3.3 V0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD TA = 25°C

PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
fmax CL=15pF 80 125 70 MHz
fmax CL =50pF 50 75 45
tPLH - _ 76 123 1 145
PHL PRE or CLR QorQ 76 123 y a5 ns
" CL=15pF 5.7 11 .9 1 1.4
E-h CLK QorQ - - ns
tPHL 67 119 1 14
t - _ 10.1 158 1 18
t:::: PRE or CLR QorQ 04 158 7 8 ns
: CL =50pF 9.2 15.4 1 175
PLH CLK Qurd . . . ns
tPHL 92 154 1 175

INSTRUMENTS
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SN74AHC74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,

Voo =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM - TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN _TvP Max| MN MAX| UNIT
f =
max CL=15pF 130 170 110 MHz
fmax Cp =50 pF 90 115 75
t _ — 4.8 7.7 1 9
PLH PRE or CL QorQ ns
tPHL 48 7.7 1 9
CL=15pF
tPLH _ 4.6 7.3 1 8.5
CLK Qor@ ns
tPHL 4.6 7.3 1 8.5
4 — — 6.3 9.7 1 11
PLH PRE or CL QorQ ns
tPHL Ol =50 pF 63 97 1 1
PLH L=30P 61 93 1105
CLK QorQ ns
tPHL 61 93 1 105
noise characteristics, Vgg = 5 V, Cp_ = 50 pF, T = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 "
VoL(v) Quiet output, minimum dynamic VoL -0.8 \
ViH(D) High-level dynamic input voltage 3.5 \
VIL(D) Low-level dynamic input voltage 1.5 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance CL =50 pF, f=1MHz 25 pF
‘V TEXAS
INSTRUMENTS
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SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION
From Output
Under Test | :?I:“
C
(see Note Al\') I
LOAD CIRCUIT

— v —

|
| | Vece
Input 50% Vee sevee v
Input cc

v oV (see Note B) | 50%Vgc | 50% Voo ov
VOLTAGE WAVEFORMS | | |‘ »
PULSE DURATION tPLH —¢&—¥| [0 PhL
e e Al
—_ In-Phase
Timing Input Vee Output I 50% Vee 50% Vee
(see Note B) | 50% Vee ov | | VoL
J—»—t
——ty, tPHL —N—-DI | PLH
bl l Vee Out-of-Ph \: Y Von
————— -of-Phase
50% V 50% V
Data Input 50% Vee 50% Vcg Output A _°_cs
oV oL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES . DELAY TIMES

NOTES: A. G includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz,Zo =50, t; = 3ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

% TeEXAS
INSTRUMENTS
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SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 — OCTOBER 1995

® Operating Range: 2-V to 5.5-V Voc

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

@ High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE
(TOP VIEW)

1A [
1B ]
1Y [}
2A [
2B []
2y |
GND []

The SN74AHCB86 is a quadruple 2-input exclusive-OR gate. The device performs the Boolean functions

Y=A®BorY =AB + AB in positive logic.

A common application is as a true/complement element. if one of the inputs is low, the other input is reproduced
in true form at the output. If one of the inputs is high, the signal on the other input is reproduced inverted at the

output.

The SN74AHCB86 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
" (each gate)
INPUTS OUTPUT
A B Y
L L L
L H H
H L H
H H L
logic symbolt ,
1
1A =1 3
2 1Y
1B .
4
2A 6
5 2y
2B
9
o 10 8 3y
3B
12
4A o 1 ay
4B

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

EPIC is a trademark of Texas Instruments Incorporated.

mooucnonmum«mnwmnuofmmonm

roducts conform to specifications per the terms of Instruments I
standard warranty. Production Ing

testing of all parameters.

Copyright © 1995, Texas Instruments Incorporated
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SN74AHC86 «
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

exclusive-OR logic

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic
symbols.

EXCLUSIVE OR

—" = - D D> T

These are five equivalent exclusive-OR symbols valid for an SN74AHCB86 gate in positive logic; negation may
be shown at any two ports.

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
1 = —_] 2 — 2k +1
A I~ —
The output is active (low) The output is active (low) The output is active
if all inputs stand at the if an even number of (high) ifan odd number of
same logic level (l.e., inputs (i.e., 0 or 2) are inputs (l.e., only 1 of
A=B). active. the 2) are active.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VOIBGE rANGE, VGG vttt e et ettt et e et e e i aae e e raeaneaans -05Vto7V
Input voltage range, Vi (SEE NOtE 1) . ..o i e e e -05Vto7V
Output voltage range, Vo (see Note 1) .....oviiiiiiiiii e -05VtoVgc+05V
Input clamp current, K (V1 <0« et e e et e e e e e =20 mA
Output clamp current, lok (VO <0 0rVo>VEE) vvreriininiiiiiii it ci i +20 mA
Continuous output current, Io (Vo =010 Vo) vvvvvievii i +25 mA
~ Continuous current through Voo Or GND ..ot e +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage .................. 1.25 W
DB or PW package ............ 0.5W

Npackage ..............o.... 1.1W

Storage temperature range, Tatg « -« <« v vvrvererreeereeeiiiinr et -~65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

{if TEXAS
INSTRUMENTS
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SN74AHC86

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vce Supply voltage 2 5.5 \"
Vec=2V 1.5

VIH High-level input voltage Vcc=3V 2.1 v
Vec =55V 3.85
Vecc=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 v
Vcc=55V 1.65

\l Input voltage 0 Vce v

Vo Output voltage 0 Voo \
Vec=2V -50 A

I0H High-level output current Vcc=33V+03V —4 mA
Voc=5V+05V -8
Vec=2V 50 uA

loL Low-level output current Vcc=33V+03V 4 mA
Voc=5V+05V 8

At/Av  Input transition rise or fall rate Vec=33V+03V 1% ns/V
Voc=5V+05V 20

TA Operating free-air temperature ~-40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS Vee Ta = 257C MIN MAX | UNIT
MIN  TYP MAX
2V 1.9 2 1.9
I0H =50 pA 3v| 29 3 2.9
VOH 45V | 44 45 4.4 v
IOH =—4 mA av| 258 2.48
loH =-8 mA 45V | 3.94 3.8
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 \Y
ioL = 4 mA 3V 0.36 0.4
IoL = 8 MA 45V 0.36 0.44
] AorBinputs |V|=Vgcor GND 55V +0.1 +1 pA
lcc V| =Vgg or GND, lo=0 55V 2 20 pA
Ci V| =Vcgc or GND 5V 4 10 10 pF
{? TEXAS
INSTRUMENTS
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SN74AHC86

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Voo =3.3V £0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER | (NPUT) (OUTPUT) CAPACITANCE N TYPWAX MIN MAX| UNIT
t 7 11 1 13
PLH AorB Y CL=15pF ns
tPHL 7 1 1 13
tPLH 95 145 1 165
YPHL AorB Y CL =50pF o5 145 T 166 ns
switching characteristics over recommended operating free-air temperature range,
Vece =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT TA = 25°C
PARAMETER (NPUT) (OUTPUT) CAPACITANCE e wax] MIN MAX | UNIT
tPLH 48 6.8 1 8
YPHL AorB Y Cp=15pF 28 o8 " s ns
tpLH 63 88 1 10
tPHL Aor® Y CL=50pF 63 88| 1 10| ™
noise characteristics, Vg = 5 V, Cp = 50 pF, Tp = 25°C (see Note 4)
. PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.3 0.8 \']
VoL(v) Quiet output, minimum dyhamic Vor -03 -0.8 \')
VIH(D) High-level dynamic input voitage 3.5 \
VIL(D) Low-level dynamic input voltage ) 1.5 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 18| pF
a0 INSTRUMENTS
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SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

From Output Test
Under Test | Point
CL
(see Note A)

LOAD CIRCUIT

— o —!

[
| | Vee
Input X’)O% Vee X50% Vee ov pt N T T Vee

(see Note B) ! 50% Vee ! 50% Vce ov
VOLTAGE WAVEFORMS
PULSE DURATION tPLH —Ip—nl [ P
| I ——— VoH
_— In-Phase
Timing Input /——§ Vee | 50% Vce 50% Ve
g ned 50% Veoe Output ﬂ VoL
| ov |
l—b— 1
—— 1 tpHL —f¢—) ik
o R Vee Out-of-Ph | ! Vo
ut-of-Phase
Data Input 50%Vee X 50% Ve Output \30%Vee 7 _50%Vee
ov oL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50.Q, ty =3 ns, tf= 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms '

J@ TEXAS
INSTRUMENTS
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SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 - DECEMBER 1995

® Operating Range: 2-V to 56.5-V Vg

® EPIC™ (Enhanced-Performance Implanted

CMOS) Process
® Package Options Inciude Plastic

Small-Outline (D), Shrink Small-Outline

(DB), Thin Shrink Small-Outline (PW)

Packages, and Standard Plastic (N) DIPs

description

The SN74AHC125 quadruple bus buffer gate
features independent line drivers with 3-state
outputs. Each output is disabled when the
associated output-enable (OE) input is high.
When OE is low, the respective gate passes the

data from the A input to its Y output.

The SN74AHC125 is characterized for operation

from —40°C to 85°C.

D, DB, N, OR PW PACKAGE

(TOP VIEW)
16E[1 U14]VCC
1A[]2 13[] 40E
1v[ls 12[14A
2@%4 11[] 4y
2A(lls 10{] 30E
2v(ls afl 3A
GND[]7 8l] 3y

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H H
L L L
H X z
logic symbolt logic diagram (positive logic)
— 1 — 1
10E 2—5 EN 1 v 3 10E
1A 4— 2 3
20E —D 6 1A 1Y
v 5
oA 2| 2y \ ~
soE 10 8 20E :D
9 3y
3A 5 6
- 13 2A Y
40E — N 11
A 12 4Y /
__ 10
30E :{>
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 9 J\ 8
|IEC Publication 617-12. 3A / 3y
P
4A 12 / AL 4y
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW products In the or Copyright © 1995, Texas Instruments Incorporated
oahabors e s T e ot i i
ange or dlsoonunuoythog‘“ products without notice. TEXAS
INSTRUMENTS
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M3IA3Hd 1ONA0dd

SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VGG « -« cvvrverutn ettt iie i aa i eieaeaaaaas -05Vto7V
Input voltage range, Vi (see Note 1) ... ..ottt ees -05Vto7V
Output voltage range, Vo (seeNote 1) ...t -0.5VtoVgc+05V
Input clamp current, K (VI<0) .o ovininei ittt et e Weaerens -20mA
Output clamp current, log (VO <00rVo>VeE) ceverniiiii i ie s +20 mA
Continuous output current, lo (Vo=0to Vgg) ........ et e +25mA
Continuous current through Vg or GND . ...oeniii i e +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................. 1.25 W

DB or PW package ............ 0.5W

Npackage .........cccenvununnn. 1.1 W
Storage temperature range, Tgtg - ...... PR Ceensraaneanaas e -65°C to 150°C

1 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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Veo Supply voltage 2 55| V
Vee=2V 15
VIH High-level input voltage Voc=3V 2.1 \
Vec =55V 3.85
Vec=2V 0.5
ViL Low-level input voltage Vec=3V 0.9 \
Vee=55V 1.65
Vi Input voltage 0 Vce \
Vo Qutput voltage 0 Voo \
Voc=2V -50 A
IoH High-level output current Vog=33V+03V -4 mA
Voc=5V+05V -8
) Veg=2V 50 pA
loL Low-level output current Vcc=33V+03V 4 mA
Vec=5V+05V 8
At/Av  Input transition rise or fall rate Vec=33V+03V 100 ns/V
Vec=5V+05V 20
TA Operating free-air temperature - 40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

2-44
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SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 - DECEMBER 1995

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

otherwise noted)

Ta = 25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX | UNIT
MIN TYP MAX
2V 1.9 2 1.9
IOH = - 50 pA 3V 2.9 3 2.9
VoH 45V 44 45 4.4 v
IOH = - 4 mA 3v | 258 2.48
IOH =— 8 mA 45V | 394 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V 0.1 01| Vv
IoL = 4 mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
Iy AorOEinputs |V|=Vggor GND 55V 0.1 1] pA
loz V| =Vgc or GND 55V +0.25 +25 uA
IcC V| = VGG or GND, Io=0 55V 2 20| wA
Ci V) =Vce or GND 5V 4 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TP max| "IN MAX| UNIT
t
PLH A Y ns
tPHL
t —
PZH OE Y CL=15pF ns
tpzL
t —
PHZ OE Y ns
tpLz
t
PLH A Y ns
tPHL
tpzH —
OE Y C =50pF ns
tpzL L==e
t
PHZ OE Y ns
tPLz
¥ Texas
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SN74AHC125

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 ~ DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,
Voc =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN -~ MAX | UNIT
t -
PLH A Y ns
tPHL
I{ —
PzH OF Y CL=15pF ns
tpzL
| —
PHZ OF Y ns
tpLz
t
PLH A Y ns
tPHL
t —
PZH OE Y Cp =50 pF ns
tpzL
Y —_—
PHZ OE Y ns
tpLz
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta=25°C
PARAMETER \'/ ‘ MIN MAX| UNIT
(INPUT) (OUTPUT) ce MIN TYP MAX
¢ A v 33v+o03Vv 1.5 1.5 ns
sk(o) 5VE05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics Vg =5V, C_ = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.8 Vv
VOH(v)  Quiet output, minimum dynamic VoH Vv
VIH(D) High-level dynamic input voltage 3.5 \
ViL(D) Low-level dynamic input voltage 1.5 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vocc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance Cy =50 pF, f=1MHz pF
b TEXAS
INSTRUMENTS
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~ SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee TEST s1
1kQ $17 o open tPLH/tPHL Open
From Output P AN o tpLz/tpzL Vee
Under Test _L GND tpHZItPZH GND
CL
(see Note A) T
) LOAD CIRCUIT
Output ' Vi
————— vee Control ce
Input ontrol
(s00 Note By 80%Vee X 50% Vee (low-level S0%Voc g s0%Vec
| ov enabling) tpzL ___4 l— |
tpLH | h——ﬂ‘— tPHL v | - e tpz
|| || | ——— Vo Output | | } = Vee
- Waveform 1
et | somvee -1\ 50% Vce s1atVee [ N °_,_1{V°°' VoL +03V,
i I VoL (sesNote C) } - oL
tPHL —1¢ 'l | tPLH Output PZHN ¢ |
| | VoH Waveform 2 l VOH-0.3V VoH
°""°'§;‘;':,‘: X 50% Vce il‘ 50% Ve S1 at GND sowvee \ M ov
——=— VoL (see Note C) =
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput puises are supplied by generators having the following characteristics: PRR <1 MHz, Zg = 50 Q, t; = 3 ns, tf = 3 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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC126
QUADRUPLE BUS BUFFER GATE

WITH 3-STATE OUTPUTS
SCLS257 - DECEMBER 1995
® Operating Range: 2-V to 5.5-V Vg¢ D, DB, N, %l; C‘IN PACKAGE
® EPIC™ (Enhanced-Performance Implanted (T EW)
CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Smali-Outline (DB),
Thin Shrink Small-Outline (PW) Packages,
and Standard Plastic (N) DIPs

description

The SN74AHC126 quadruple bus buffer gate
features independent line drivers with 3-state
outputs. Each output is disabled when the
associated output-enable (OE) input is low. When
OE is high, the respective gate passes the data
from the A input to its Y output.

The SN74AHC126 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE
{each butfer)
INPUTS OUTPUT
OE A Y
H H H
H L L
L X z
logic symbolf logic diagram (positive logic)
1 1
108 — EN 1 3 10E
" M 2 3
20E 6 1A 1Y
5 2v -
2A
10 4
30 ————] 8 20E
9 —————— 3y
A — 5 6
13 2A 2y
“:: 12 I LI L~
10
30E
T This symbol is in accordance with ANSVIEEE Std 91-1984
and IEC Publication 617-12. 3a —2 LI
|~
13
40E
12 11
4A ay
/

EPIC is a trademark of Texas Instruments Incorporated.
ht X !
mowcrnwavmm«mmmmmw ‘ Copyright © 1995, Texas Instruments Incorporated
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M3IA3Hd 1ONAO0Hd

SN74AHC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORRAGE range, VGG « vt vvvitrnrrntitit et ieiis it iiaieeanranenneanens -05Vto7V
Input voltage range, Vi (see Note 1) ... oo -05Vto7V
Output voltage range, Vo (see Note 1) ..ot -05VtoVgg+0.5V
Input clamp current, LK (V] <0) oo ittt ittt ettt it aaaas -20mA
Output clamp current, Iok (VO <0 0T VO > VGG cvvveerirntiiiiiiiiiiiiiiiiiieinieieannss +20 mA
Continuous output current, Io (Vo=0toVgg) cvvveeviiiiiiiiiiiiiiiiieien Chriereeseeanaas +25 mA
Continuous current through VoG Or GND . ..vviiiiiiin ittt ie e iie o caniaanaananas +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................. 1.25W

DB or PWpackage ............ 0.5W

Npackage ..........ocovevvnnnn 1AW
Storage temperature range, Tgtg « -« v vvvnnriieriiiii i e -65°C to 150°C

1 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, The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT

\'ole} Supply voltage : 2 5.5 Vv
Vec=2V 1.5

VIH High-level input voltage Vec=3V 2.1 Vv
Vecocr 55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 \
Voo =55V 1.65

Vi Input voltage 0 Vcec \"

Vo Output voltage : 0 Vceo \
Voc=2V . -50 pA

IOH High-level output current Voc=33V+03V -4 mA
Vec=5V+05V -8
Vec=2V 50 nA

loL Low-level output current Voc=33V+03V 4 mA
Vcc=5V+05V 8

L Vee=33V+03V 100

At/Av Input transition rise or fall rate ns/V
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC126

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 - DECEMBER 1995

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

otherwise noted)

Ta =25°C
ARAMETER TEST CONDI " MIN MAX | UNIT
PARAME ONDITIONS CC N TP WAX
2V 1.9 2 1.9
IOH = —50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 v
IOH = — 4 mA 3v [ 258 2.48
IOH = -8 mA 45V | 394 3.8
2V 0.1 0.1
IoL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| Vv
IoL = 4 MA 3V 0.36 0.44
IoL = 8 A 45V 0.36 0.44
I AorOEinputs |V|=Vgcor GND 55V +0.1 +1 pA
loz Vi =Vgg or GND 55V +0.25 +25( pA
Icc Vi =Vgg or GND, lo=0 55V 2 20| pA
Gi V| =Vgg or GND 5V 4 10 10} pF
switching characteristics over recommended operating free-air temperature range,
Ve =3.3 V0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Tp=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TvP Max| MIN MAX] UNIT
t
PLH A Y ns
tPHL
t
P2 OE Y CL=15pF ns
tpzL
t
PHZ OE Y ns
tPLz
t
£LH A Y ns
tPHL
t
PzH OE Y CL =50 pF ns
tpzL
t
PHZ oE v ns
tPLZ
‘b TEXAS
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SN74AHC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS2567 - DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM T0 LOAD TA = 25°C
PARAMETER (INPUT) (OUTRUT) CAPACITANCE | WMIN _Tvp MAx| "IN MAX| UNIT
:PLH A v ns
PHL
t
t:;: OE Y CL=15pF ns
:PHZ OE Y ' ns
PLZ :
:P'-H A Y ns
PHL
t
t":;:' OE Y CL =50pF ns
t
tPHZ OE Y ns
PLZ
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta = 25°C
MIN MAX | UNIT
PARAMETER (INPUT) (ouTPUT) Vee MIN  TYP MAX
; A v 3.3V+03V 15 s
sko) 5V£056V 1 1

NOTE 4: Characteristics are determined during product characterization and ensured by design.

noise characteristics Vo = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v) Quiet output, minimum dynamic Vo -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH Vv
VIH(D) High-level dynamic input voltage 3.5 \
VIL(D) Low-level dynamic input voltage 1.5 Vv

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vgg =5V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

Cpd Power dissipation capacitance Ci =50 pF, f=1MHz pF

{’f TEXAS
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SN74AHC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 - DECEMBER 1995
R

PARAMETER MEASUREMENT INFORMATION

. o Vee
1kQ / o
From Output ° A Open

Under Test l o GND

CL
(see Note A) I
LOAD CIRCUIT
mput /N~ Vee
(see Note B) 50% Ve ’ 50% Voo v
| . ()]

In-Pha I ——— Vo
ompi: [ 50% Voo 50% Voo
i VoL
| 4
tPHL —i¢ ,| H—D:— PLH
Out-of-Phase I 50% V. I 50% V. Von
Output o Vce -'——c‘?OL

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
S1atVee
(see Note C)

Output
Waveform 2
S1atGND
(see Note C)

TEST S1
tPLH/tPHL Open
tpL2/tPZL Vee
tPHZ/tPZH GND
Vee
50% Voo 50% Vee
D e BT ov
tpzL —¥ :‘— R l"‘
| tpLz
50% Vog | = Vee
[ °¥cd /L voLio0a3v
[ " —=="voL
| | tPHZ
tpzH b & r_
| ———— VOH
K50°/o vee { VoH-03V
~0V
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, tr =3 ns, tf = 3 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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A — DECEMBER 1995 — REVISED JANUARY 1996

® Operating Range: 2-V to 5.5-V Vg¢ D, DB, N, OR PW PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process Al |\ 16[] V.

©® Designed Specifically for High-Speed B2 1) Ygo
Memory Decoders and Data Transmission cls 14] Y1
Systems Goafle  13f Y2

® Incorporates Three Enable Inputs to G2B 5 12[] Y3
Simplify Cascading and/or Data Reception G1[le 1 va

® Package Options Include Plastic Y7 [}7 10} Y5
Small-Outline (D), Shrink Small-Outline GND [} 8 9 u Y6

(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC138 decoder/demultiplexer is designed for high-performance memory-decoding or data-routing
applications requiring very short propagation-delay times. In high-performance memory systems, this decoder
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing
a fast enable circuit, the delay times of this decoder and the enable time of the memory are usually less than
the typical access time of the memory. This means that the effective system delay introduced by the decoder
is negligible.

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding.
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one
inverter. An enable input can be used as a data input for demultiplexing applications.

The SN74AHC138 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
ENABLE INPUTS SELECT INPUTS OUTPUTS
G1 G2A G2B C B A Yo Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X X H H H H H H H H
X X H X X X H H H H H H H H
L X X X X X H H H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H H L H H H
H L L H L H H H H H H L H H
H L L H H L H H H H H H L H
H L L H H H H H H H H H H L
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW products in the or Copyright © 1996, Texas Instruments Incorporated
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A - DECEMBER 1995 ~ REVISED JANUARY 1996
o

logic symbols (alternatives)t

M3IA3Hd 10NA0Hd

BIN/OCT 15 DMUX 15
A — 0 >—14- Yo A 0 Y
2
B s 2 1Py B % 1 L—? Y1
13
c 2b— v2 c 2 2Pph——— ¥v2
12
. oA 12 . Y LI
6 1 1
G1 RN apb— va G1 EE— apb— v4
G2A S—A EN shb— 1 vs G2A -5——5 spb—— 1 s
— : 9
G2 ———N ebh—° ve G286 ——N o6p—08 " Y6
7 7
7 N7 Y7 1 i (4
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
. 15
e
A DF
¥ 14
Do
13
Y2
Select 2
<l B
Inputs ; 12
=
Data
Outputs
39_1 Ya
[ o2 >
)
. 10 v
a2a —2 DC 7
Enable GoB 5 I—Q \ Y7 %
Inputs 6 /
Gi
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A - DECEMBER 1995 ~ REVISED JANUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItaGE raNGe, VGG + -t v vvvurneetntiiiet it ieeneneiniaeaeiesasacnnaseonnsanns ~-05Vto7V
Input voltage range, Vi (See NOte 1) ...ttt ittt iiiiicieceneianenans ~-0.5Vto7V
Output voltage range, Vo (seeNote 1) .......ovviiiiiiiiiiiiiiiiiiinnn, ~-05VtoVpgc+0.5V
Input clamp current, Ik (VI<0) ettt ittt e er i iranaaes -20mA
Output clamp current, lox (Vo <00rVo>Veo) cvveiiiinniiii i +20 mA
Continuous output current, Io (Vo =0toVeg) «vveriiiiiiiiiiiiii i ciieees +25 mA
Continuous current through Voo or GND ..ot i it 75 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package ................... 1.3W

DBpackage ................. 0.55 W

Npackage ............coovvnnn 11w

PWopackage .................. 05W
Storage temperature range, Tgpg «« .« vvvvverrereniiiiiiiiiii -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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT

Vee Supply voltage 2 5.5 Vv
Vec=2V 15

VIH High-level input voltage Vec=3V 2.1 v
Voo =5.5V 3.85
Vecc=2V 0.5

ViL Low-level input voltage Vcc=3V 0.9 \
Vec=55V 1.65

\ Input voltage , 0 Voo \

Vo Output voltage 0 Vee \
Vcc=2V -50| pA

loH High-level output current Vecc=33V+03V -4 mA
Vec=5V+05V -8
Vecc=2V 50| pA

loL Low-level output current Vcc=33V+03V 4 mA
Vcc=5V+05V 8

At/Av  Input transition rise or fall rate Vec=33V03V 10 ns/V
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A — DECEMBER 1995 — REVISED JANUARY 1996

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

TA = 25°C
PARAMETER TEST CONDITIONS Vee N TYP MAX MIN MAX | UNIT
2V 1.9 2 1.9
IOH = — 50 pA ' 3V 2.9 3 29
VOH - 45V 44 45 4.4 v
loH=-4mA 3V 2.58 . 2.48
IOH = — 8 mA : 45V | 3.94 3.8
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
IoL = 4 mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
It V| = VGG or GND 55V +0.1 £1] pA
Icc V| =Vgg or GND, lo=0 55V 4 40 pA
Gi V| =Vgc or GND 5V 4 10 10 pF

switching characteristics over recommended operating free-air temperature range,
Vge =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TvP MaAx| "N MAX) UNIT
t 82 114 1 13
PLH A,B,C Any Y ns
tPHL 82 14 1 13
t ' 81 128 1 15
PLH G Any Y CL=15pF ns
tPHL 81 128 1 15
t . 82 114 1 135
PLH G2A, G2B Any Y ns
tPHL ! 82 114 1 135
t 10 158 1 18
PLH A,B,C AnyY 9 ns
tPHL . 10 158 1 18
t 106 16.3 1 185
PLH G1 Any Y Cp =50 pF ns
tPHL 106 163 1 185
t 107 149 1 17
PLH G2A, G2B AnyY ns
tPHL , 107 149 1 17

g
INSTRUMENTS
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A — DECEMBER 1995 — REVISED JANUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vce =5 V0.5V (unless otherwise noted) (see Figure 1)

FROM TO . LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
t 5.7 8.1 1 9.5
PLH AB,C AnyY ns
tPHL 57 8.1 1 9.5
I 5.6 8.1 1 9.5
PLH G1 AnyY Cp=15pF ns
tPHL 5.6 8.1 1 9.5
t = 58 8.1 1 9.5
PLH GoA, G2B AnyY ns
tPHL 5.8 8.1 1 9.5
} 7.2 101 1 1.5
PLH AB,C AnyY ns
tPHL 72 104 1 115
1 74 10.1 1 11.5
PLH G1 AnyY CL =50 pF ns
tPHL 71 10.1 1 11.5
tPLH — 73 10.1 1 115
G2A, G2B AnyY ns
tPHL ¢ oA 73 104 T 115
operating characteristics, Vg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL=50pF, f=1MHz 34 pF
PARAMETER MEASUREMENT INFORMATION
FromOutput___ . . e——— e e — Vee
Test Input
Under Test , Point (see Note B) ! 50% Vce | 50% Voo ov
CL | |
(see Note A) I tPHL H ﬂ—ﬂl— tPLH
= v I |
| | VoH
Output 50% Ve 50% Vce
LOAD CIRCUIT ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q,t, =3 ns, tf=3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A — DECEMBER 1995 - REVISED JANUARY 1996
S

A0
A1

A3
A4

APPLICATION INFORMATION

SN74AHC138

BIN/OCT

Vee

alalo | |0 |-
'

N o A O N - O

SN74AHC138

BINJOCT

N OO 0 A O N = O

SN74AHC138

BIN/OCT

1] i
anildjo | N |= el |O | |-

N o O O N =2 O

| 12

Figure 2. 24-Bit Decoding Scheme
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SN74AHC138

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A - DECEMBER 1995 — REVISED JANUARY 1996

A0
A1
A2
Vee
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APPLICATION INFORMATION
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Figure 3. 32-Bit Decoding Scheme
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SN74AHC139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS259B - DECEMBER 1995 — REVISED FEBRUARY 1996

® Operating Range: 2-V to 5.5-V V¢¢ D, DB, N, %l; !"I\lré PACKAGE
® EPIC™ (Enhanced-Performance Implanted a W)
CMOS) Submicron Process = |\
G0 ~ 1sfl Ve
® Designed Specifically for High-Speed 1al2 15[] 2G
Memory Decoders and Data Transmission 1803 1af] 2A
Systems 1v0 4 13]] 2B
® Incorporates Two Enable Inputs to Simplify 1Y1 s 12[] 2v0'
Cascading and/or Data Reception 1¥2 [le 11]] 2Y1
® Package Options Include Plastic 13 [}z 10} 2Y2
Small-Outline (D), Shrink Small-Outline (DB), GND [I8 o] 2Y3

Thin Shrink Small-Outline (PW) Packages,
and Standard Plastic (N) DIPs

description

The SN74AHC139 is a dual 2-line to 4-line decoder/demuitiplexer designed for 2-V to 5.5-V Vg operation. This
deviceis designed to be used in high-performance memory-decoding or data-routing applications requiring very
short propagation delay times. In high-performance memory systems, this decoder can be used to minimize
the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit, the delay

times of this decoder and the enable time of the memory are usually less than the typical access time of the
memory. This means that the effective system delay introduced by the decoder is negligible.
The active-low enable (G) input can be used as a data line in demultiplexing applications. These
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its
driving circuit.
The SN74AHC139 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUTS
. SELECT OUTPUTS
B A YO Y1 Y2 Y3

H X X H H H H

L L L L H H H

L L H H L H H

L H L H H L H

L H H H H H L

EPIC is a trademark of Texas Instruments Incorporated.
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SN74AHC139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS2598 — DECEMBER 1995 — REVISED FEBRUARY 1996

logic symbols (alternatives)t

2 XY 4 2 DMUX 4
1A ——1 O‘L———5 1Y0 1A — a0 o‘>—5 1Yo
B ——] 1 p——--1Y1 B —mm 1 3 1 >—s- 1Y1
— 1 6 — 1
16 —NEN 2 L——7 12 16 ——D 2 >———-——-;— 1Y2
apb——+—— 1v3 3 _ﬂ- 1Y3
12
14 ;11 2Y0 14 L——-—" 2Y0
2A 13 ‘ >_““—o 2Y1 2A 13 L____"o 2Y1
_ ] 1 [
2_3_ 15 >—~—-—9 2y2 2; 15 L———-—s 2Y2
[ —_— N
26 N~ ovs 2 2v3
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
N
4 1vo
o> 33
)—]
h 5
—
S :)D— L 1Y2
12 Dc ]
Select |
Inputs 3 —] 7 1v3
1B
| > e
puts
12 2Y0
o> 33
[ 1 2v1
*—
y :)o—wm
A D& b
Select
Inputs ' — 9
. 2B 13 |> |> b 2Y3 J

¢ TEXAS
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, SN74AHC139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS259B ~ DECEMBER 1995 — REVISED FEBRUARY 1996
E——————

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vOItage range, VGG « v« vvve ettt intarie ettt ineiseneieanans -05Vto7V
Input voltage range, V) (see Note 1) ...t et reeeraaseras -05Vto7V
Output voltage range, Vo (see Note 1) .......ooviiiiiiiiiiiiiiii e -0.5VtoVgc+0.5V
Input clamp current, [ (VI<0) onenin ittt it a e i —20 mA
Output clamp current, Iok (VO<00rVo>VEE) «vviniiiiiiiiii it eieaees +20 mA
Continuous output current, Io (Vo =010 VEE) covvvniiiii i 25 mA
Continuous current through Voo or GND ... oo e +75 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package ................... 1.3W

DBpackage ................. 0.556 W

Npackage ........c.ccovivees 11w

PWpackage ...........cocuees 0.5W
Storage temperature range, Tgtg - - - -« vvveerrrrrireeeeeriiiiiiiiaa, Cerreaeiaas —-65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vee Supply voltage 2 55 Vv
Vec=2V 1.5

ViH High-level input voltage Vecc=3V 2.1 v
Voc=55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 v
Voc=55V 1.65

Vi Input voltage 0 Vco \%

Vo Output voltage 0 Vce \
Veec=2V 50| pA

loH High-level output current Vcc=33V103V -4 mA
Vecc=5V+05V ~8
Voo=2V 50| pA

loL Low-level output current Vcc=3.3V+03V 4 mA
Vocc=56V+05V 8

At/Av  Input transition rise or fall rate Vec=33V£03V 1% ns/V
Vec=5V+05V 20

TA Operating free-air temperature ~40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

%3
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SN74AHC139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS259B — DECEMBER 1995 — REVISED FEBRUARY 1996

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

TA =25°C
PARAMETER TEST CONDITIONS Vee MIN_ TYP WAX MIN  MAX | UNIT
2V 1.9 2 1.9
IoH =50 pA 3V 2.9 3 2.9
VOH 45V 4.4 45 4.4 \J
IOH =—4 mA 3v| 258 2.48
loH =-8mA 45V | 3.94 3.8
2V 0.1 0.1
loL =50 pA 3V} 0.1 0.1
VoL 45V 0.1 0.1 \Y
loL=4mA 3V 0.36 0.44
IoL = 8 mA a5V 0.36 0.44
Iy V| =Vggc or GND 55V 0.1 +1 pA
Icc | VI =Vgc or GND, lo=0 55V 4 40| pA
Ci V| =Vgg or GND 5V 4 10 10| pF

switching characteristics over recommended operating free-air temperature range,
Vge =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | WMIN_ Tvp Max] VN MAX| UNIT

1 72 1 1 13

PLA AorB Y CL = 15pF ns
tPHL : 7.2 11 1 13
t 64 92 1 11

PLH [ Y CL=15pF ns
tPHL 6.4 9.2 1 1
t 9.7 145 1 16.5

PLH AorB Y CL =50 pF ns
tPHL 9.7 145 1 165
t — 8.9 12.7 1 14.5

PLH G Y Cp =50 pF ns
tPHL 89 127 1 145

switching characteristics over recommended operating free-air temperature range,
Vee =5 V0.5V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN ~ MAX | UNIT
t 5 72 1 85
PLH AorB Y OL = 15pF ns
tPHL . 5 72 1 8.5
tPLH 4.4 6.3 1 75
Y CL=15pF ns
tPHL G L=15p 44 63 1 75
t i . . .
PLH AorB Y CL =50pF 65 52 1108 ns
tPHL 6.5 9.2 1 105
tPLH = 59 83 1 95
G Y CL =50pF
tPHL . L=50p 59 83| 1 95|

{’P TeEXAS
INSTRUMENTS

2-66 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74AHC139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS259B — DECEMBER 1995 - REVISED FEBRUARY 1996

operating characteristics, Vcg =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL =50pF, f=1MHz 26 pF

PARAMETER MEASUREMENT INFORMATION

mput /. . T Ve
From Output Test (see Note B) 50% Vece 50% Vce
Under Test P ] | ov
oint
cL 1 4 le—p! le—»— tpuL
PLH —ﬂ—q | |

(see Note A) l i | ——— VoH

= In-Phase I 50% Veg 50% Voo

Output - v
| oL

LOAD CIRCUIT

' l—p— ¢
tPHL —ﬁ—'l | T
| | VoH
Out-of-Phase
Output \ 50% Vce f_f’i"_%_"c‘?o‘_

VOLTAGE WAVEFORIAS
DELAY TIMES

NOTES: A. CL includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty=3ns, tf=3ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995
E—

® Operating Range: 2-V to 5.5-V Vg

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

This octal buffer/driver is designed specifically to
improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-oriented receivers and transmitters.

DB, DW, N, OR PW PACKAGE
(TOP VIEW)

The SN74AHC240 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.

high-impedance state.

When OE is high, the outputs are in the

The SN74AHC240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OF A Y
L H L
L L H
H X z
logic symbolt
10E SLE— 20E LN EN
2 m L 18 1 -1 H 9
1A1 " D> VL—————;s— 11 2A1 = > v L———_, 2Y1
1A2 - L—“ 1Y2 2A2 . x——s— 2Y2
1A3 - s 1Y3 2A3 p >———-—3 2Y3
1A4 ———— S~ 14 2A4 >~ 2v4

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA nfomatin s curent 88 of publcaton das.
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SN74AHC240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 ~ OCTOBER 1995

logic diagram (positive logic)

1 __ 19
10E CD 20E vD

Tb ;——0
1A1 2 18 1Y1 2A1 1 9 2Y1
— 3
12 =2 I; 1 ive 2n2 2 ; LEp!
3 3
1A3 6 i ;: 14 1Y3 2A3 15 ;; s 2Y3
1A4 8 l ;; 12 1Y4 2A4 17 I >_O 8 2Y4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vOage range, VoG - oo vv e et -05Vto7V
Input voltage range, Vi (see NOote 1) ..ot -05Vto7V
Output voltage range, Vo (seeNote 1) ..ovvvii i -0.5VtoVgc+05V
Input clamp current, Ik (Vi< OOr V> Vo) oviriii i i eaeas ~20 mA
Output clamp current, Iog (VO <O 0T VO >VEE) - vvverenmmmiiianiiiiiiieiiieiaaaaans +20 mA
Continuous output current, lo (Vo =01t0VEE) «.vvivniiiiiii i 125 mA
Continuous current through VoG OrGND ...ttt e e e e eeans 175 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWopackage .......i.c.counenn 1.6 W

Npackage ............ocounn 1.3W

PWpackage .........c.ovnvnen 0.7W
Storage temperature range, Tgig « - -« ««« v v v vnuunnnteet et -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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHC240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN MAX | UNIT

Vce Supply voltage 2 5.5 \
Vec=2V 1.5

VIH High-level input voltage Voc=3V 2.1 \"
Vcc=55V 3.85
Vocc=2V 0.5

ViL Low-level input voltage Voc=3V 0.9 \
Vec=55V 1.65

V) Input voltage 0 Vce '

Vo Output voltage 0 Vcc \]
Voc=2V -50 pA

IoH High-level output current Vcc=33V+03V -4 mA
Voc=5V+0.5V -8
Vecc=2V 50 pA

loL Low-level output current Vcc=33Vx03V 4 mA
Vcc=5V+05V 8

o Vec=33V+03V 100

At/Av  Input transition rise or fall rate ns/V
Vec=5V+05V 20

TA Operating free-air temperature =40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

PARAMETER TEST CONDITIONS Vce Ta=25C MIN MAX| UNIT
MIN TYP MAX
2V 1.9 2 1.9
loH =-50 pA 3V 29 3 2.9
VOH 45V 4.4 4.5 4.4 v
IoH = —4 mA 3V | 258 2.48
loH = -8 mA 45V | 3.94 3.8
2V 0.1 0.1
IoL =50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 \'
IoL = 4 mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
Data inputs " $0.1 +1
h Control inputs = Vcg or GND 88V +0.1 +1 pA
lozT Vo=VccorGND, V| (OE) =V)_or V|4 55V $0.25 25| pA
Icc Vi=Vggc or GND, lo=0 55V 4 40 pA
Ci V| =Vgg or GND 5V 25 10 10 pF
Co VQ = VGg or GND 5V 35 pF
t The parameter Igz includes the input leakage current.
1/
EXAS -
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SN74AHC240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995

switchin characterlstlcs‘ over recommended operating free-air temperature range,
Voo = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta=25°C ,
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN_ Tvyp max| MIN MAX| UNIT
tpLH 53 75 1 9
Y = 5
tPHL A OL=15pF 53 75| 1 9]
tpzH i 6.6 106 1 125
Y =15pF
7L OE CL=15p 66 106] 1 125]
tPHZ — 78 115 1 125
Y -
Lz OF CL=15pF 78 15| 1 125
[ 78 N 1125
PLH A Y CL =50pF ns
tPHL 7.8 11 1 125
tpzH — 9.1 144 R 16
Y =50 pF
tpzL OE CL=-50p 9.1 141 1 16 ne
tPHZ 10.3 14 1 16
Lz OE M CL=50pF 08 14| 1 8]
switching characteristics over recommended operating free-air temperature range,
Vee =5 V0.5V (unless otherwise noted) (see Figure 1)
FROM T0 OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN_ Tvpmax| MIN MAX| UNIT
[ 36 55 1 65
PLH A Y CL=15pF ns
tPHL 3.6 5.5 1 6.5
tpzH _ 4.7 7.3 1 8.5
Y CL=15pF ns
tpzL OE L=15P 47 73| 1 85
tPHZ 52 72 1 85
OE Y =15pF
tpLz CL=15p 52 72| 1 85|
t 51 75 1 85
tPU“ A Y CL =50pF ns
PHL : 51 75 1 85
tpzH 62 93 1 105
Y CL =50 pF ns
tPzL OF L=50P 62 93| 1 106
tPHZ — 67 92 1105
= OE Y CL =50 pF
tPLZ L=50p 67 92| 1 105]
output-skew characteristics, Ci_ = 50 pF (see Note 4)
Tp = 25°C
PARAMETER : MIN MAX| UN
MIN MAX UNIT
33V03V 15 15
t, Output skew
skio)  OuP 5V£05V 1 1] ™

NOTE 4: - Characteristics are determined during product characterization and ensured by design.

2-72
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SN74AHC240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995

noise characteristics, Voo =5V, C = 50 pF, Tp = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.6 v
VoL(v)  Quiet output, minimum dynamic VoL -0.6 \
VOH(v)  Quiet output, minimum dynamic VoH 4.6 v
VIH(D) High-level dynamic input voltage 3.5 v
ViL(D) Low-level dynamic input voltage 1.5 v
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Ty = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 10 pF
PARAMETER MEASUREMENT INFORMATION
o Vee TEST s1
s1/7 tpLH/t Open
1kQ / O Open PLH/tPHL p
From Output ___o AAA o pen tpLZItP2L Voo
Under Test l GND tPHZ/tPZH GND
CL
(see Note A) I
} LOAD CIRCUIT
Output V.
cC
————— Vee Control
Input 50% Vce 50% Vce (low-level 50% Ve 50% Ve
| | oV enabling)
le—»! el 1
tPLH ] — | | PHL Output
In-Phase l ! ——— VoH Waveform 1
Output | 50% Vee 50% Vce S1toVcg
! | VoL (see Note B)
t
tPHL —1‘—’1 H—':_ PLH Output |
: | | VOH Wavefor:\uz | VOH-0.3V VoH
-of- OH- 0.
Out-otPhase X, 50% Ve Z# 50% Ve 110 GND - 80%Vee -\ —ov
pu ——— VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES
Cy includes probe and jig capacitance.

NOTES: A.

o0 w

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.

. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50 Q, tr =3 ns, tf = 3 ns.
. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B - OCTOBER 1995 — REVISED FEBRUARY 1996

® Operating Range: 2-V to 5.5-V Vg

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Smali-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

This octal buffer/driver is designed specifically to
improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-oriented receivers and transmitters.

high-impedance state.

DB, DW, N, OR PW PACKAGE
(TOP VIEW)

10E [}
1A1[
2v4 ]
1A2 ]
ovall
1A3 ]
22|l
1A4 ]
ov1 [

- O 0 N OO~ WN =

GND ]

The SN74AHC244 is characterized for operation from —40°C to 85°C.

Vee
20E
1Y1

2A4
1Y2
2A3
1Y3
2A2

1Y4
2A1

The SN74AHC244 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

41

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H H
L L L
H X z
logic symbolt
— 1 19
LI N 5 — N
10E EN 20E EN
- | C 1
2 18
1A1 > v 1Y1 2A1 n
4 16 13
1A2 1Y2 2A2
6 14 15
1A3 1Y3 2A3
8 12 17
1A4 1Y4 2A4

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

EPIC is a trademark of Texas Instruments Incorporated.

2Y1
2Y2
2Y3
2Y4

W ||~ j©©

PRODUCTION DATA information Is current as of
Products conform to specifications per the terms of
standard warranty. F g does not

testing of all parameters.

blication . date.
oxas Instruments
Include
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SN74AHC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B - OCTOBER 1996 ~ REVISED FEBRUARY 1996

logic diagram (positive logic)

— 1 19
10E cD 20E c{>

1A1 2 | : ' 18 1Y1 2A1 1 I : ’ 9 2Y1
| | .

a2 — N s 1¥2 282 2 N LA
| |

1A8 6 I : ' 14 -1Y3 2A3 15 I : ' i 2Y3
L L7

184 -8 l/l § 2 v 2a4 —L l/l S 3 ova

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vOtage range, VoG v vvriere it iiii ittt a i e aeaeeas -05Vto7V
Input voltage range, V| (568 NOte 1) ... iirii it ittt e i e i e -05Vto7V
Output voltage range, Vo (see Note 1) ...vvveiiiiiiiii it -05VtoVgc+0.5V
Input clamp current, Ik (V<O OrVi>VEE) cevirninininiiiriiiiiiiiiiiiiniiiiinnenns -20 mA
Output clamp current, lok (VO <00rVo>VoE) cvreiiniiiiiiiiiiiiiii i 20 mA
Continuous output current, lo (Vo =0t0Vog) . viviiiiiii e 25 mA
Continuous current through Voo Or GND ....oiiniii it +75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DBpackage .................. 06w
DWpackage ...........covunn 16W

Npackage ................... 1.3W

: PWpackage .................. 0.7W
Storage temperature range, Tt e e v eereeentenniiieii s ~-65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B — OCTOBER 1995 — REVISED FEBRUARY 1996

recommended operating conditions (see Note 3)

MIN MAX | UNIT
\'/ole} Supply voltage 2 5.5 Vv
Vcc=2V 1.5
VIH High-level input voltage Vecc=3V 2.1 \
Vocc=55V 3.85
Vecc=2V 0.5
ViL Low-level input voltage Vec=3V 0.9 \
' VGG =55V 1.65
\ Input voltage 0 Vgce \"
Vo Output voltage 0 Vcc \
Vecg=2V 50| pA
IoH High-level output current Vcc=3.3V+03V -4 mA
Vocc=5V+05V -8
Vecc=2V 50 pA
loL Low-level output current Vocc=3.3V+03V 4 mA
Vocc=5V+05V 8
At/Av  Input transition rise or fall rate Ve =33V£03V 100 ns/V
Vocc=5V+05V 20
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta =25°C MIN MAX| UNIT
MIN TYP MAX
2V 1.9 2 1.9
IOH =50 pA 3v| 29 3 2.9
VOH 45V| 44 45 4.4 v
IOH = —4 MA 3v| 258 2.48
loH=-8mA 45V ] 3.94 3.8
2V 0.1 0.1
oL =50 kA 3V 0.1 0.1
VoL 45V 0.1 01| v
IoL = 4 mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
| Data inputs Vi = VGG or GND 55V 0.1 +1 WA
Control inputs 0.1 +1
loz Vo=VccorGND, Vv, (OE) =V orViH 55V +0.25 2.5 A
Icc V| =Vgg or GND, lo=0 55V 4 40| pA
(o] V| = Vg or GND 5V 2 10 10| pF
Co Vo = Vgg or GND 5V 3.5 pF
“'f TEXAS
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SN74AHC244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B - OCTOBER 1995 - REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vcg =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C ,
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ min_ Tvp max]| N MAX| UNIT
t 58 84 1 10
PLH A Y CpL=15pF ns
tPHL 5.8 8.4 1 10
tpzH __ 66 106 1 125
Y CL=15pF
tpzL OF ‘ L=1oP 66 106]| 1 15|
tPHZ — 5 9.7 1 11
E Y CL=15pF
Lz © L=1op 5 o7 Ton| ™
t 3 119 1 135
PLH A Y Cp =50 pF 8 ns
tPHL 83 119 1 135
tPzH _ 9.1 141 1 16
Y CL =50pF
tPzL OE L=50p 91 144 T w6
tPHZ — 10.3 14 1 16
Lz OE Y CL =50 pF 03 1% 7 6 ns
switching characteristics over recommended operating free-air temperature range,
Vecc =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MiN TP WMAx| "N MAX/| UNIT
t 39 55 1 65
PLH A Y CpL=15pF ns
tPHL 39 55 1 65
t ' 47 T 1 I
PzH OE Y CL=15pF 8 83 ns
tpzL 47 7.3 1 85
t _ 5 72 1 85
PHz OF Y CL=15pF ns
tpLz 5 72 1 85
t 4 75 1 5
PLH A Y Cp =50 pF > 8 ns
tPHL 5.4 75 1 8.5
tPzH _ 6.2 9.3 1 105
‘ Y CL =50 pF
tpzL OF L=°0P 62 93| 1 105|
tPHZ — 6.7 9.2 1 105
Lz OE Y CL =50 pF o7 o2 T 105 ns
output-skew characteristics, C; = 50 pF (see Note 4)
Ta = 25°C
PARAMETER Vee A MIN MAX | UNIT
MIN MAX
33V0.3V 15 15
t Qutput skew
sko) P 5V05V 1 ] ™

NOTE 4: Characteristics are determined during product characterization and ensured by design.
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SN74AHC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B ~- OCTOBER 1995 — REVISED FEBRUARY 1996

noise characteristics, Vogg =5 V, CL = 50 pF, Tp = 25°C (see Note 5)

PARAMETER MIN  TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.5 Vv
VoL(v)  Quiet output, minimum dynamic VoL -0.2 "
VOH(v)  Quiet output, minimum dynamic VoH 4.8 v
VIH(D) High-level dynamic input voltage 3.5 Vv
ViL(D) Low-level dynamic input voltage 1.5 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Voc =5 V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF,f=1MHz 8.6 pF
PARAMETER MEASUREMENT INFORMATION
o Vee TEST s1
s1/‘ tPLA/ Open
1kQ O Open PLH/TPHL P
From Output —¢ M o tpLZ/tpzL Vee
nder Tes —L GND tpHZ/tPZH GND
CL
(see Note A) I
) LOAD CIRCUIT
Output
————— Vee Control 50% V. 50% V Yoo
Input 50% Voo 50% Voo (low-level | oVce oVce ov
oV enabling ., |~ ~— T T T T T
I | || ) 9 oy —b :1— | |
tPLH ¢ .II | | PHL Vor Output I | tPLZ —» r_ ~Vee
- Waveform 1
In-Phase I 50% VGG 50% Ve S1toV, | 50% Ve VoL +0.3V
Output ; CcC | == voL
! / | VoL (see Note B) || tPHZ M lﬁ‘
| —>— tpLH tpzH
tPHL ——¥ I Output > r— | __ von
| | VoH Waveform 2 o VOH—-0.3V
Out-of Phase X 50% Ve le 50% Ve 110 GND 50% Vee oy
utpu —— — VOL (see Note B) B
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.

B. 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.

oo

. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50Q, tr=3ns,tf=3ns.
. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{” TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

2-79






SN74AHC245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCLS230A - OCTOBER 1995 ~ REVISED FEBRUARY 1995
® Operating Range: 2-V to 5.5-V Vg DB, DW, N, OR‘:’W PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

This octal bus transceiver is designed for
asynchronous two-way communication between
data buses. The control-function implementation
minimizes external timing requirements.

The SN74AHC245 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.

The SN74AHC245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
b OUTPUT
OE DIR

L L B data to A bus

L H A data to B bus

H X Isolation
EPIC is a trademark of Texas Instruments Incorporated.

5, Te

E:"’%";":;"w:m“ DA1§ maﬂm %:W ;5" mo:; Ma‘:: i Copyright © 1995, Texas Instruments Incorporated
testing of all parameters.
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SN74AHC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS230A - OCTOBER 1995 — REVISED FEBRUARY 1995

logic symbolt : logic diagram (positive logic)
19
DIR ——ﬁ 3EN1[BA] '—d ) ( o—‘| ‘
' LSIENZ[AB] 2 o
a1 2 vi LA 2
| A1 —4
> 2V )
17
A2 —2———4—»—— e B2 18 g,
A3 > e B3 ’
A4 ——>— —«>—— B4 ‘e
6 14
As ——>— —>— - B5 N——
A6 8 > —*’T B6 To Seven Other Channels
A7 —9—4—’— -—4"—1;- B7
A8 ———<4>—] |—<»—— B8

 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, VoG «vvvevvriniiiiniiii i e -05Vto7V
Input voltage range, Vi (58e NOtE 1) ... v et -05Vto7V
Output voltage range, Vo (see Note 1) ....oovvieiiiiiiiiiiiii i -0.5VtoVgc +0.5V
Input clamp current, K (V] <0) oo et iet it iie e e R -20 mA
Output clamp current, lok (VO <00rVo>VEE) vvrnririiiii it +20 mA
Continuous output current, [o (Vo =010 Vgg) «vvvnriiiriiii e +25 mA
Continuous current through VoG OrGND ...t 75 mA
Maximum power dissipation at Tp = 565°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7W
Storage temperature range, Tgtg - - - - -« - v uuveennnaiaa et e e -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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS230A - OCTOBER 1995 — REVISED FEBRUARY 1995

recommended operating conditions (see Note 3) :

MIN MAX | UNIT

vee Supply voltage 2 55 A
Vec=2V 1.5

VIH High-level input voltage Vecc=3V 2.1 \
Vee =55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 \
Vecc=55V 1.65

\ Input voltage 0 Vce \"

Vo Output voltage 0 Vceo \
Voc=2V -50 pA

IoH High-level output current Vec=33V+03V ~4 mA
Vecc=5V+05V -8
Veg=2V 50| pA

loL Low-level output current Vcg=33V+03V 4 mA
Vocg=5V+05V 8

L Voc=33V+03V 100

At/Av  Input transition rise or fall rate ns/V
Voe=5V+05V 20

TA Operating free-air temperature —-40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

PARAMETER TEST CONDITIONS Vee Ta =25°C MIN MAX|{ UNIT
MIN TYP MAX
2V 1.9 2 1.9
IoH =-50 pA 3V 2.9 3 2.9
VoH 45V]| 44 45 4.4 v
loH=—4mA 3V | 258 2.48
loH=-8mA 45V | 3.94 3.8
2V 0.1 0.1
IoL =50 pA 3V 0.1 0.1
VoL 4.5V 0.1 0.1 \'
loL=4mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
A or B inputs 0.1 +1
1] S5Eor DR Vi=VggcorGND 55V w01 ” pA
lozt Vo =VggorGND, Vv (OF) = V) or Vi 55V 10.25 25| pA
lcc V| =Vcc or GND, lo=0 55V 4 40| pA
Gi OE or DIR inputs |V} = Vg or GND 5V 25 10 10| pF
Cio A or B inputs V| =Vcc or GND 5V 4 pF

t The parameter 10z includes the input leakage current.
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SN74AHC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS230A — OCTOBER 1995 — REVISED FEBRUARY 1995
L

switching characteristics over recommended operating free-air temperature range,
Voo = 3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX [ UNIT

t 58 84 1 10
PLH AorB BorA CpL=15pF ns
tPHL 5.8 8.4 1 10
t 85 132 1 155
PzH . oE AorB CL=15pF ns
tpzL 85 13.2 1 155
1 _ 89 125 1 155
PHZ OF AorB OL = 15 pF ns
tpLz 89 125 1 155
t 83 1.9 1 135
PLH AorB BorA CL =50 pF ns
tPHL 83 119 1 135
1 1 167 1 19
P OE AorB CL =50pF ns
tpzL 1 167 1 19
tPHZ — 1156 158 1 18

E AorB CL =50 pF ns
tpLz © ' L=90P 15 168 T 18

switching characteristics over recommended operating free-air temperature range,
Vgoc =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
t ‘ 4 55 1 65
PLH AorB BorA CL=15pF ns
tPHL 4 5.5 1 6.5
tpzH — 58 85 1 10
AorB CL=15pF ns
tpzL OE L P 5.8 8.5 1 10
t _ 56 7.8 1 92
ida4 OF AorB CL = 15pF : ns
tpLZ 56 7.8 1 92
t 55 7.5 1 85
PLH AorB BorA CL =50 pF ns
tPHL 5.5 7.5 1 8.5
4 73 106 1 12
Pzt OE AorB CL =50 pF ns
tpzL 73 10.6 1 12
t — 7 97 1 11
PHZ OE ‘AorB CL =50 pF ns
tpLz 7 97 1 11
output-skew characteristics, C|_ = 50 pF (see Note 4)
Ta = 25°C
PARAMETER Vee A MIN MAX | UNIT
MIN  MAX
33V03V 1.5 15
t, Output skew
sk(o)  Outp 5V:05V 1 1] ™

NOTE 4: Characteristics are determined during product characterization and ensured by design.
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SN74AHC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS230A - OCTOBER 1995 — REVISED FEBRUARY 1995

noise characteristics, Vog =5 V, CL_ = 50 pF, Tp = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoL(p) Quiet output, maximum dynamic VoL 0.9 v
VoL(v) Quiet output, minimum dynamic VoL -0.9 \
VOH(v)  Quiet output, minimum dynamic VoH 43 v
ViH(D) High-level dynamic input voltage 3.5 v
ViL(D) Low-level dynamic input voltage 15 v
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per transceiver CL=50pF, f=1MHz 14| pF
PARAMETER MEASUREMENT INFORMATION
Vec TEST S1
st tPLH/Y Open
1kQ O Open PLH/tPHL P
From Output ® AN o P tpLZ/tpzL Vee
Test GND
Under _L tPHZItPZH GND
CL
(see Note A) I
" LOADCIRCUIT
Output v,
cc
————— Vee Control
Input 50% Ve 50% Ve (low-level S0%Veec ps0%Vec
| | oV enabling) tpzL _,: — |
l—! le—»lt |
t —F—-ﬂ PHL
R M Vou b | e E‘_ ~Vec
- Waveform 1
In-Phase i s0%Voe X 50% Voo o1 toV 1 X3% Vel Sy +0av
Output : v CC I —=——— VoL
| | oL (see Note B) || tPHZ-¥ I‘_
j¢—>—tpLH tpzH
tPHL —N—’I | Output > r— | VOH
| | VoH Waveform 2 VOH-0.3V
°“"°'gl:‘ff: X, 50% Ve ZK 50% Vo S110 GND 50% Vee —ov
P ——— VoL (see Note B) '
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. G includes probe and jig capacitance.

. 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.
. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty =3 ns, t; = 3 ns.

o0 w

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

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCLS235 - OCTOBER 1995
® Operating Range: 2-V to 5.5-V V¢ DB, DW, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process oEl v
® Package Options Include Plastic al 880

Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

1D [
20 [l

0O NG U A WN -

2Q l[: 7Q

cription 3Q 6Q
descrip 3D ] 6D
The SN74AHC373 is an octal transparent D-type ‘ 4D [ 5D
latch. sfle  12fisq
GND [] 10 LE

When the latch-enable (LE) input is high, the
Q outputs follow the data (D) inputs. When LE is
low, the Q outputs are latched at the logic levels
of 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) or the 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
interface or pullup components.

OE 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.

The SN74AHC373 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each latch)

INPUTS OUTPUT
LE Q
H
L
Qo
z

Il“l"l‘gl

X rr T
X X r T]O

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW products I ths form Copyright © 1985, Texas Instruments Incorporated
design phm of development. Characteristic data other i
:R:gﬁe lons are des| guhfmlmwmmmmdgmu

ge or discontinue these products without notice. EXAS
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SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

logic symbolt logic diagram (positive logic)
|
OF ——NEn o - b
LE —— ¢ 1
1 C LE
3 2 [
1D " iD b v—-———————!’- 1Q 1.
2 — — 2 ci ‘ I:L 2 g
3D 3Q -2 1D |
8 9
D 2 @
N A
5D —_— s ——— 5Q v '
14 15 —_"
6D st L P 6a
17 16 To Seven Other Channels
7D — ——————— 7Q
18 19
8 — L " &a

1T 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, VoG « v ovvievitii ittt ittt i it -05Vto7V
Input voltage range, Vi(see Note 1) . ...t et -05Vto7V
Output voltage range, Vo (seeNote 1) .....cvvviiiiiiiiiiii e -05VtoVpgg+05V
Input clamp current, Ik (V<O OrVi>VEE) v v inii i iineenanens e -20mA
Output clamp current, lok (VO <00rVo>VEo) tvvviriiiiiiiiiiiii it +20 mA
Continuous output current, Io (Vo=0toVgg) ..ovvvvnnntt. e +25 mA
Continuous current through Vg orGND ...ttt e e aeas +75 mA
Maximum power dissipation at Tp = 55°C (ln still air) (see Note 2): DBpackage .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ............couvnnes 1.3W

PWpackage ...........coevuuns 0.7W
Storage temperature range, Tatg - « - - i+« e eevuneernnnnneeeeeiaa e —-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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

2-88

Q‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN MAX | UNIT

\ele} Supply voltage 2 55 v
Veg=2V 1.5

VIH High-level input voltage Vgc=3V 2.1 v
Voc=55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 \
Voc =55V 1.65

\ Input voltage 0 Vce Vv

Vo Output voltage 0 Vce \
Vecg=2V -50| pA

IoH High-level output current Vcc=33V:03V -4 mA
Vec=5V+05V -8
Vgo=2V 50| pA

loL Low-level output current Vocc=33V+03V 4 mA
Voc=5V+05V 8

o Vog=33V+03V 100

At/Av Input transition rise or fall rate ns/V
Voc=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

PARAMETER TEST CONDITIONS Vee Ta=25°C MIN MAX | UNIT
MIN TYP MAX
2V 1.9 1.9
IoH =-50pA 3V 2.9 2.9
VOH 45V 4.4 4.4 v
IoH=—-4mA 3v 2.58 2.48
IOH =—8 mA 45V | 394 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V ' 0.1 01| v
loL=4mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
] V| =Vgg or GND 55V +0.1 +1 pA
loz Vi=ViqorV|_ Vo = Vg or GND 55V +0.25 +25| pA
lcc Vi =Vcg or GND, lo=0 55V 4 40 pA
(o7 V| =Vcg or GND 5V 4 10 10| pF
Co 5V pF
{if TEXAS
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SN74AHC373

OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

timing requirements over recommended operating free-air temperature range,

Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

Ta = 25°C

MIN MAX | UNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 4 4 ns
th Hold time, data after LEL 1 1 ns
timing requirements over recommended operatin? free-air temperature range,
Vge =5V £ 0.5V (unless otherwise noted) (see Figure 1)
) TA=25°C
MIN MAX | UNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 4 4 ns
th Hold time, data after LEL 1 1 ns
switching characteristics over recommended operating free-air temperature range,
Vg =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Tp =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN_ TYP MAx| MIN MAX| UNIT
t . . . .
PLH b Q 73 114 1 18sf
tPHL 73 114 1 13.5
t 7 11 1 13
PLH LE Q ns
tPHL 7 11 1 13
CpL=15pF
tpzH __ 73 114 1 135
OE Q ns
tpzL 73 114 1 135
I —
PHZ OE Q ns
tPLZ
t . 14. 1 17
PLH D Q 38 S ns
tPHL 98 149 1 17
t 95 145 1 165
tPLH LE Q 95 145 1 165]
PHL CL=50pF - - -
tpzH o a 98 149 1 17 ns
tPzL 9.8 149 1 17
tPHZ __ 95 132 1 15
Q
tpLZ OE 95 132 1 B ™
3 1,
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SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Ve =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MmN Tvp Max| "N MAX) UNIT
. 1 8.5
1PLH D Q > 72 ns
tPHL 5 7.2 1 8.5
4.9 7.2 1 8.5
:PLH LE Q 4.9 7.2 1 8.5 ns
PHL CL=15pF ' : :
tpzH — 55 8.1 1 9.5
OE Q ns
tpzL 5.5 8.1 1 9.5
4 —
PHZ OE Q ns
tPLZ
I¢ 6.5 9.2 1 105
PLH D Q ns
tPHL 6.5 9.2 1 105
I 6.4 9.2 1 10.5
tPLH L& Q 6.4 9.2 1 10.5 ns
PHL Cp =50pF - - -
tpzH _ 7 10 1 115
OE Q ns
tpzL 7 1041 1 115
i 6.5 9.2 1 10.5
PHZ OF Q ns
tpLz 6.5 9.2 1 105
output-skew characteristics, C|_ = 50 pF (see Note 4)
TA =25°C
P, TER V MIN MAX | UNIT
ARAMETE cc MIN _MAX
; Outout skew 33V+03V 1.5 1.5 ns
sk(0) P 5V£05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgg = 5 V, C = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN TYP MAX]| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 Vv
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH Vv
VIH(D) High-level dynamic input voltage 3.5 \
ViL(D) Low-level dynamic input voltage 15 Vv
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance C| =50pF, f=1MHz 27 pF
INSTRUMENTS
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SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

Vee
1kQ $1.7 o
From Output PY AN Open
Under Test l O GND
CL
(see Note A) I
LOAD CIRCUIT
— ty ——
: I Vee
Input XSO% Vee Xso% Vce
ov
VOLTAGE WAVEFORMS
PULSE DURATION
————— Vee
Input 50%Voe X 50%Vce
| | ov
tPLH —'p—q' l"—ﬂ—, tPHL
| ——— VoH
In-Phase } 50% Voo 50% VGG
Output v
I VoL

' f—— 1t
PLH
tPHL —p—b‘ |
| | VoH
sk 50% Vco 3‘ 50% Voo
——— VoL

Out-of-Phase

Output
VOLTAGE WAVEFORMS
DELAY TIMES
NOTES: A. Ci includes probe and jig capacitance.
B
C
D.

TEST S1
tPLH/PHL Open
tpLZ/tPzL Vee
tPHZ/tPZH GND

——1
tgy ——P I
su —_ Vee
Data Input 50% Vece 50% Vce
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output V.
cC
Control
(low-level :\50% Vec d_foz°lcc ov
enablin: -
9 ozt - |
Output I tPLZ -’: !‘_ =~ Voe
Waveform 1 50% V.
S1atVee : cal _‘.I% f_olgvv
(see Note B) || tPHz—¥ l‘_
tpzH ¥ & |
Wavetorm 2 | Vo Toav Vo
S1at GND J 5% Vee -\ oV
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

. 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.

. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 = 50 Q, ty =3 ns, tf = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

s
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SN74AHC374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
'WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V V¢¢
® 3-State Outputs Drive Bus Lines Directly

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC374 is an octal edge-triggered
D-type flip-flop that features 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, 1/0 ports, bidirectional bus drivers, and
working registers.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)
OE(l! Vec
1Q[}? 8Q
10[]3 8D
2p |4 7D
2af]® 7Q°
saff® 6Q
aof}’ 6D
anfl® 5D

, 4f]® 5Q
anof] CLK

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of 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) or the 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

interface or pullup components.

OE 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.

The SN74AHC374 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT

OE CLK D Q

L T H H

L T L L

L  HorL X Qo

H X X Y4

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW lniormmn concerns products in the formative or
design phase of development. Characteristic data and other

e
it e ot W TEXAS

Copyright © 1995, Texas Instruments Incorporated
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SN74AHC374 |
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

logic symbolt . logic diagram (positive logic)
1 . .
O ———D{en o8 OD
cLK —| ¢t “
m| C CLK
3 2 )
D — 1D vV 1
2D 2Q C1 2
7 6 3 1Q
3D 3Q 1D 1D
8 9
4D —— L " 4
13 12
50 ————r] ——— 5Q
14 15 \ 4
60— ———— 6Q
17 16 Y
T T ' Channel
8D — 8Q To Seven 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 VOAGE raNGE, VGG «+ vt v v et te it ta et e te e e a e aaa s eieaa e e -05Vto7V
Input voltage range, Vi (SEe NOte 1) . ..o i i e e e rea e -05Vto7V
Output voltage range, Vo (seeNote 1) .....ooviiiiiiiiiiiiiiiiiii i -0.5VtoVgc +0.5V
Input clamp current, Ik (VI<0) oo oot ettt et -20mA
Output clamp current, loK (VO <0 0rVO>VEE) cviereiiniiiiiiiiiiiiiii it e enininenens 20 mA
Continuous output current, lo (Vo =0toVgog) «ovvniii 25 mA
Continuous current through Voo or GND ..o e i 75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ........cooovnnn 1.6 W

Npackage ............ e 1.3W

PWpackage .................. 0.7W
Storage temperature range, Ttg v v v eee e e e —-65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

{’ TEXAS
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SN74AHC374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN MAX| UNIT
Vce Supply voltage 2 55 \'
Vecc=2V 1.5
VIH High-level input voltage Vecc=3V 2.1 \
Vecc=55V 3.85
Vec=2V 0.5
ViL Low-level input voltage Vcc=3V 0.9 v
. Vecg=55V 1.65
\l Input voltage 0 Vgce \
Vo Output voltage 0 Vce \
Vec=2V -50 nA
lOH High-level output current Vcc=33V+03V -4 mA
Voc=5V+05V -8
Voo=2V 50 pA
loL Low-level output current Vcc=33V+03V 4 mA
Vcc=5V+05V 8
At/Av  Input transition rise or fall rate Veo=83V£03V 100 ns/V
Voc=5V+05V 20
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

POST OFFICE BOX 656303 ® DALLAS, TEXAS 75265

TA =25°C
PARAMETER TEST CONDITIONS Vce MNP MAX MIN MAX| UNIT
2V 1.9 2 1.9
I0H =50 pA 3V 2.9 3 2.9
VOH ’ 45V 44 45 4.4 Y
IOH = — 4 mA 3v | 258 248
loH=-8mA 45V 3.94 3.8
2V 0.1 0.1
IoL =50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
ioL =4 mA 3V 0.36 0.44
IoL =8 mA 45V 0.36 0.44
[] V) = Vgg or GND 55V +0.1 +1 pA
loz Vo = Voc or GND 55V +0.25 +25 HA
Icc V| = Ve or GND, lp=0 55V 4 40| pA
(o] V| =Vgg or GND 5V 4 10 10| pF
Co Vo = Vgg or GND 5V pF
X3
INSTRUMENTS
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SN74AHC374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

timing requirements over recommended operating free-air temperature range,

Vce =3.3V 0.3V (unless otherwise noted) (see Figure 1)

Ta= 25°C
MIN MAX| UNIT
MIN  MAX
tw Pulse duration, CLK high or low 5 5.5 ns
tsu Setup time, data before CLKT 45 4 ns
th Hold time, data after CLKT 2 2 ns
timing requirements over recommended operating free-air temperature range,
Vece =5V +0.5V (unless otherwise noted) (see Figure 1)
TA = 25°C
MIN MA NIT
/ MIN  MAX o
tw Pulse duration, CLK high or low 5 5 ns
tsu Setup time, data before CLKT 3 3 ns
th Hold time, data after CLKT 2 2 ns
switching characteristics over recommended operating free-air temperature range,
Vee = 3.3 V£ 0.3V (unless otherwise noted) (see Figure 1)
FROM 10 LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | mIN _TvpP max| MN MAX| UNIT
CL= 0 70
i CL =15pF 80 13 MHz
CL =50pF 55 85 50
tPLH CLK a 8.1 127 1 15 ns
tPHL 81 127 1 15
tPzH _ 71 1 1 13 .
CL=15pF
tpzL (OE Q L=15p 71 1 'EETY
t J—
PHZ OF Q ns
tpLz
t ' ! . .
PLH CLK Q 106 16.2 1 18.5 ns
tPHL 106 162 1 185
tpzH _ 9.6 145 1 165
Q CL=50pF
tpzL G L=5p 96 145 T 165]
tPHZ _ 102 - 14 1 16
Q
tpLz O 10.2 14 1 16 ns
INSTRUMENTS
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: SN74AHC374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Tp =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANGE N TYP WAX MIN MAX| UNIT
CL=15pF 130 185 110
fmax L= °P MHz
CL =50pF 85 120 75
t 5.4 8.1 1 9.5
PLH CLK Q ns
tPHL 5.4 8.1 1 9.5
tpzH e 5.1 7.6 1 9
CpL=15pF ns
tpzL OE Q L P 5.1 7.6 1 9
t —
EHZ OF Q ns
tpLz
[¢ 69 10.1 1 115
PLA CLK Q ns
tPHL 69 10.1 1 1.5
t R 6.6 9.6 1 1
PZH OE Q CL =50pF ns
tpzL 66 9.6 1 1
¢ 6.1 8.8 1 10
PHZ OE Q ns
tpLz 6.1 8.8 1 10
output-skew characteristics, C| = 50 pF (see Note 4)
TA =25°C
PARAMETER V, MIN MaX| UNIT
cc MIN _MAX
33V+03V 15 1.5
t Output sk
sk(o) sipd skew 5V 05V 1 0
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgg = 5 V, C = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \'
VoL(v) Quiet output, minimum dynamic Vo -08f V
VOH(v)  Quiet output, minimum dynamic Vo \'
VIH(D) High-level dynamic input voltage 3.5 v
ViL(D) Low-level dynamic input voltage 1.5 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Voo =5 V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
led Power dissipation capacitance C =50 pF, f=1MHz 32 pF

“’f TEXAS
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SN74AHC374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee
From Output PY 1‘/"\% Open
Under Test l O GND
CL
(see Note A)
LOAD CIRCUIT
e tyy ——|
: ! Vee
Input X 50% Voo X 50% Voo
ov
VOLTAGE WAVEFORMS
PULSE DURATION
————— Vee
Input 50% Voo 50% Vee
| | ov

’ le—p bt
t PHL
PLH —p—ql ! I | PHL Vor
| 71‘ 50% Vgc q‘ 50% Vece
! | VoL
[—>— 1t
tPHL —ﬁ—"l i PLH
| | VoH
sﬁ 50% Voo Zt 50% Vc‘(l;
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

In-Phase
Output

Out-of-Phase
Output

NOTES: A. C| includes probe and jig capacitance.

TEST S1
tPLH/PHL Open
tpLZItPZL Vee
tpHZ/tPZH GND

——— Vece
Timing Input ;l‘ 50% Voo -\
| ov

[
tsy —¢—>) |
| o ————— Vee
Data Input 50% Vce 50% Voo
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output v
cC
Control
(low-level | 50% Vec 50% Vee ov
enabling , |~ 1~ T T T T
9 oz —» I

Output | tPLZ _’{ !‘— = Vgoe

Waveform 1 50% V,
S1toVce I el £ voL+03v
(see Note B) || teHz—¥ lﬁ"
tPZH ¥ |

Output I ———— VoH

Waveform 2 50% V VOoH-03V
S11to GND °Vee ~ oV
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

oo

Figure 1. Load Circult and Voltage Waveforms

. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =50 Q, t; =3 ns, tf = 3 ns.
. The outputs are measured one at a time with one input transition per measurement.

¥ 1,

EXAS
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SN74AHC540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 ~ DECEMBER 1995

® Operating Range: 2-V to 5.5-V V¢
® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC540 octal buffer/driver is ideal for
driving bus lines or buffer memory address

registers. This device features inputs and outputs GND

on opposite sides of the package to facilitate
printed-circuit-board layout.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)

] Y1
] 2
] Y3
] Y4
] Y5
] Y6
] Y7
] Y8

= O O N O O A WN =

] Voo
] OE2

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2)
inputis high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when

they are not in the high-impedance state.

The SN74AHC540 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT
Y

X T r r .?.\
b
I X r r 8'
N
X X I r|>»

H
L
YA
4

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Inlormalon concerns products In the formative or
design phase of development. Characterisic data and other %T

sm fications are M%. goals. Texas Instruments reserves lho rightto EXAS
INSTRUMENTS

ge or discontinue these products without notice.
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN74AHC540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 - DECEMBER 1995

logic symbolt logic diagram (positive logic)
1 & 0B o0
oEf —N EN @LC
19
oz ——D » { 8
r A1 Y1
2 18
Al ——————— v Y1
Az = LU
4 16 v
A3 5——-—-——— p Y3 To Seven Other Channels
A4 ————— Y4
6 14
A5 —————— Y5
7 13
A6 ——————— Y6
8 12
A7 —————— Y7
9 1
A8 ————— Y8

t This symbol is in aocordénce with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply vOItage range, VoG .« v vvvnetntneiii ittt i i i i e et -05Vto7V
Input voltage range, Vi(see Note 1) ... viiii ittt it e i -05Vto7V
Output voltage range, Vo (see Note 1) .......covviiiiiiiiiiiiiiiiiiiinnnns, -0.5VtoVgc +0.5V
Input clamp current, lik (V<O OrVi>VEE) covevevnnernnennn. e -20 mA
Output clamp current, lok (VO <O OrVO>VEE) - vvvenrnniitiiiiiiiiiineiiiieaeaneas +20 mA
Continuous output current, [ (Vo =0toVgg) o vvveiii +25mA
Continuous current through Voo or GND ... +75mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage ............. veee. 07TW
Storage temperature range, Tgtg . - v uvvuesieiiieniiei —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress fatings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditlons” 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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

except for the N package, which has a trace length of zero.

2-100
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SN74AHC540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 ~ DECEMBER 1995

recommended operating conditions (see Note 3)

MIN MAX| UNIT
vVce Supply voltage 2 5.5 \
Vocc=2V 1.5
VIH High-level input voltage Veg=3V 2.1 Vv
Vecg=55V 3.85
Vee=2V 0.5
ViL Low-level input voltage Vcc=3V 0.9 \
Voo =55V 1.65
V) Input voltage 0 Vcec \
Vo Output voltage 0 Vg \
Veg=2V -50| pA
loH High-level output current Vec=33V+03V -4 mA
Vecc=5Vx05V -8
Veo=2V 50| uA
loL Low-level output current Voc=33V+03V 4 mA
Vog=5V105V 8
- Vcc=33V+03V 100
At/Av Input transition rise or fall rate Voo =5VZ05V 20 ns/V
TA Operating free-air temperature -40 85| °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

TA =25°C
PARAMETER TEST CONDITIONS Vce VINTYP NAX MIN MAX | UNIT
2V 1.9 2 1.9
loH =—-50 pA 3v 2.9 3 2.9
VoOH 45V 44 45 4.4 v
loH=-4mA 3V 2.58 2.48
loH=-8mA 45V 3.94 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
loL=4mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
Data inputs +0.1 +1
h Control inputs Vi=Vog or GND sV +0.1 +1 bA
lozt Vo=VcgorGND, V| (OE) = V| orViH 55V +£0.25 +25( pA
Icc Vi=VGGorGND, Ig=0 55V 4 40| pA
Ci V| = Vg or GND 5V 4 10 10| pF
Co V| =Vgc or GND 5V 6 pF
t For /O pins, the parameter lpz includes the input ieakage current.
%5
INSTRUMENTS o

POST OFFICE BOX 655303 ® DALLAS, TEXAS 756265

PRODUCT PREVIEW



SN74AHC540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 - DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,
Ve = 3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Tp =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN = TYP MAX MIN MAX| UNIT
I{ 4.8 7 1 8.5
PLH A Y ns
tPHL 4.8 7 1 8.5
¢ — 6.8 105 1 125
PZH OE Y CL=15pF - ns
tpzL ) 6.8 105 1 125
t —
PHZ OE Y ns
tpLz .
t ' 73 105 1 1
PLH A Y 2 ns
tPHL 73 105 1 12
tPzH — 9.3 14 1 16
Y CL =50pF
tpzL OF L=>7p 93 14| 1 18]
¢ — 112 154 1 175
PHZ OE Y ns
tpLz 1.2 154 1 175

switching characteristics over recommended operating free-air temperature range,
Vgcc =5V £0.5V (unless otherwise noted) (see Figure 1)

M3IATHd 109NA0Ydd

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) . (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX { UNIT
t 3.7 5 1
PLH A Y 61 s
tPHL 3.7 5 1 6
tpzH — 4.7 7.2 1 8.5
Y CL=15pF ns
tpzL OE L P 4.7 7.2 1 8.5
n — :
PHZ O Y ns
tPLZ
t .
'PLH A v 5.2 7 1 8 ns
tPHL 5.2 7 1 8
tpzH — 62 92 1 105
E Y CL =50pF
tpzL © L=5Up 62 92 T 15|
t ‘ — .
PHZ - OE Y | 6 88 ! 10 ns
tpLz 6 8.8 1 10
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO TA =25°C
PARAMETER
(INPUT) (OUTPUT) Vee MN_ TYP max| "N MAX] UNIT
33V03V 15 15
t A Y
sk(0) 5V£05V 1 1 "™

NOTE 4: Characteristics are determined during product characterization and ensured by design.

{5’ TeExXAS
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SN74AHC540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 - DECEMBER 1995
E—

noise characteristics, Vgg = 5 V, C_ = 50 pF, Tp = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoL(P) Quiet output, maximum dynamic VoL 0.8 \
VOL(V) Quiet output, minimum dynamic Vo[ -0.8 v
VOH(V) Quiet output, minimum dynamic VoH \
VIH(D) High-level dynamic input voltage 35 )
ViLD) Low-level dynamic input voltage 1.5 v

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vgc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance Cp =50 pF, f=1MHz pF

PARAMETER MEASUREMENT INFORMATION

o Vce TEST s1
1kQ $1/7 0 open tPLH/tPHL Open
From Output Py AN o tpLZ/tPZL Vece
Under Test -L GND tpHZ/tPZH GND
(see Not T
LOAD CIRCUIT
Output Y
cc
_____ : Control
Input Vee (low-level 50% Ve 50% Ve
(see Note B) 50% Vco 50%Vee  oablingd |0 | ————————— ov
| enabling) tpzL _" IQ——
| l—p—
tPLH _lf—" 0 'PHL Output l tp"z —" I‘_ ~Vge
| | ——— VoH Waveform 1 | 50% Vcd
In-Phase | 50% Vg 50% Voo StatVge | VoL +03V
Output : VoL (see Note C)
I | . _’: ;‘iPHz >
j—>— PZH -
tPHL —-|1——D| | tPLH Output | | vou
V, Waveform 2 VoH-0.3V
Out-of-Phase L convee oo vl S1at GND J %% Vee \
out eVece b Vee ~0V
put ——— VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Z0 =50 Q, tr =3 ns, tf = 3 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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC541

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS261B - DECEMBER 1995 — REVISED JANUARY 1996

® Operating Range: 2-V to 5.5-V Vg¢

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC541 octal buffer/driver is ideal for
driving bus lines or buffer memory address
registers. This device features inputs and outputs
on opposite sides of the package to facilitate
printed-circuit-board layout.

DB, DW, N, OR PW PACKAGE

{TOP VIEW)
oET (1~ 20f] Veo
A1l2  19]J]OE2
A2(] 3 18] Y1
A3la  17]lY2
Ad[ls 16]] Y3
As5[le  15]] Y4
A8l 7 14[] Y5
A7[] s 13]] Y6
A8[le  12[]Y7
GND[l10 11fjYs

The 3-state control gate is a 2-input AND gate with active-iow inputs so that if either output-enable (OE1 or OE2)
input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data

when they are not in the high-impedance state.

The SN74AHC541 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT

OET OE2 A Y

L L L L

L L H H

H X X z

X H X 4

EPIC is a trademark of Texas Instruments Incorporated.
?sclm:l:;b np:gs':sg; %%%n w r:‘i:::ﬁz“:" E i Copyright © 1996, Texas Instruments Incorporated
ange or discontinue these products without notice.
INSTRUMENTS
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SN74AHC541

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS261B - DECEMBER 1995 — REVISED JANUARY 1996
logic symbolt logic diagram (positive logic)
. % oET ——g
19
oz —D '\r"
=) m a2 8 vy
2 18 |
Al ———— 1 vV i
PR 7 v y
4 16 \
. A3 N e Y3 To Seven Other Channels
Ab —————— Ya
6 14
A5 ——— Y5
7 13
A6 —— Y6
8 12
A7 —M8M8MMM1 Y7
9 1
A8 — - vs

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 VOIRAGE raNQe, VGG « vt vttt tiieet i et it i et ie it aateneaaanss -05Vto7V
“Input voltage range, Vi (SEe NOte 1) ..o e e -05Vto7V
Output voltage range, Vo (see Note 1) ....oiiiiiniiiii i -0.5VtoVoc +05V
Input clamp current, Ik (Vi<00rVi>Vog) o vvvvininiiiiiiininninens i -20mA
Output clamp current, IoK (VO <0 0rVo>VEE) «cvvieiiriiiiiiiiiiiiiiiiiei it i i +20 mA
Continuous output current, lg (Vo =01t0VEE) « v iiriiri e e +25mA
Continuous current through Voo or GND ..ot et ee e 75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6W
DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7W

Storage temperature range, L T -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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

g
INSTRUMENTS
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SN74AHC541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS261B - DECEMBER 1995 — REVISED JANUARY 1996

recommended operating conditions (see Note 3)

MIN MAX | UNIT

Vce Supply voltage 2 5.5 \)
Veg=2V 1.5

VIH High-level input voltage Vec=3V 2.1 \
Vecc=55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 \
Vocc=55V 1.65

Vi Input voltage Vco "

Vo Output voltage Vce v
Voc=2V -50| pA

IoH High-level output current Vec=33£03V -4 mA
Voc=56t05V -8
Vog=2V 501 pA

loL Low-level output current Vcc=33103V 4 mA
Vocc=5+05V 8

L Vcc=33103V 100

At/Av Input transition rise or fall rate ns/V
Vgc=56+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

. Ta =25°C
PARAMETER TEST CONDITIONS ch MIN_ TP MAX MIN MAX | UNIT
2V 1.9 2 1.9
IoH =-50 pA 3V 2.9 3 29
VOH 45V 44 45 4.4 v
IoH=-4mA 3V 2.58 2.48
IoH =-8mA 45V 3.94 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 \
loL=4mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
Data inputs +0.1 +1
! Control inputs Vi=Vog or GND : sV 0.1 1 WA
loz? Vo=VccorGND,  V(OE) =V orVi4 55V +0.25 +25| pA
Icc V| =Vgg or GND, lo=0 55V 4 40| pA
Cj V) = Vg or GND 5V 4 10 10| pF
Co V| =Vgg or GND 5V 6 pF
t For input and ouput, lpz includes the input leakage current.
mﬁ#mmsr development. cwmf? '3.'3' and other i
SPangeor scomins ek products wihout naica - 0 B0 b TexXAs
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SN74AHC541

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS261B - DECEMBER 1995 — REVISED JANUARY 1996

switching characteristics over recommended operating free-air temperature range,
Voo =3.3 V0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TvP max| MIN MAX| UNT
t 5 7 1 85
PLH A Y ns
tPHL 5 7 1 8.5
t . 6.8 105 1 125
sl OE Y CpL=15pF ns
tpzL 68 105 1 125
t _
tlzg OE Y ns
t 75 10 1 2
PLH A Y 5 05 ! ns
tPHL 75 10.5 1 12
tpzH 9.3 14 1 16
Y Cy =50 pF
tpzL oF L=°"P o5 14| 1 w| ™
t — 1.2 154 1 175
PHZ OF % ns
tpLZ 1.2 154 1 175
switching characteristics over recommended operating free-air temperature range,
Veoc =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
t 3.5 5 1 6
PLH A Y ns
tPHL 3.5 5 1 6
tPzH I 4.7 7.2 1 8.5
Y CL=15pF
tpzL O L P 4.7 7.2 1 8.5 ns
t e
t::‘:ZZ OF Y ns
t 5 7 1 8
PLH A Y ns
tPHL 5 7 1 8
tpzH — 6.2 9.2 1 105
Y =50 pF
tpzL OE CL-50p 62 92| 1 15| ™
1 6 88 1 10
PHZ OF Y ns
tpLz . 6 8.8 1 10
output-skew characteristics, C_ = 50 pF (see Note 4)
FROM TO TA = 25°C
PARAMETER v MIN M
(INPUT) (ouTPUT) ce MN TYP MAX AX [ UNIT
33V+03V 15 15
t A Y
sk(o) 5V+05V 1 h

NOTE 4: Characteristics are determined during product characterization and ensured by design.

2-108
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SN74AHC541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS261B - DECEMBER 1995 — REVISED JANUARY 1996
R

noise characteristics, Vgg =5 V, C|_ = 50 pF, T = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.8 \)
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH Vv
VIH(D) High-level dynamic input voltage 3.5 v
ViL(D Low-level dynamic input voltage 1.5 v

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vgc =5V, Tp = 256°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance C| =50pF, f=1MHz pF

PARAMETER MEASUREMENT INFORMATION

o Vee TEST S1
1kQ $1/7 o open tPLH/PHL Open
From Output ° tpLz/tPZL Ve
Under Test GND tPHZ/tPZH GND
CL
(see Note A) T
LOAD CIRCUIT
Output
’ Control Vee
mput = ——— Vee (low-level 50% Voo 50% Vce
(see Note B) §0% Vee 50% Vee enabling) N— oV
| | ov tpzL —py :1— | l‘—
| | le—pl ¢ Output | tprz —»l
tPLH —¢—P| PHL pu PLZ
PLH i i | ! Vou Waveform 1 I 50% V. q| | =Vcc
: - StatV | oYe VoL +0.3V
'": h,ase | 50% Vce 50% Ve (see Noteccg 1 =22 oL
utput : v |
| oL || tPHZ— ¥ (&
! le—>— tpLH WZHH [
b ! Output :{ X Von-03V VoH
V, utpu 50% V, OH— V.
Out-of-Phase ' 50% Voo ! 50% Vg COH Waveform 2 o ¥ee ~ov
Output —_———V S1atGND
oL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zg =50 Q, t; =3 ns, tf = 3 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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

i3
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SN74AHC573

OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCLS242B — OCTOBER 1995 — REVISED JANUARY 1996

® 3-State Outputs Directly Drive Bus Lines

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC573 is an octal transparent D-type
latch.

When the latch-enable (LE) input is high, the Q
outputs follow the data (D) inputs. When LE is low,
the Q outputs are latched at the logic levels of the
D inputs.

DB, DW, N, OR PW PACKAGE
(TOP VIEW)

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 increased drive provide the capability to drive bus lines without

interface or pullup components.

OE 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.
The SN74AHC573 is characterized for operation from ~40°C to 85°C.

FUNCTION TABLE
(each latch)
INPUTS OUTPUT

’T_E LE D Q

L H H H

L H L L

L L X Qo

H X X y4

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products In the formative or
desl;muﬂhau of development. Characteristic data and other
3

ons are design goals. Texas Instruments reserves thé rightto i
ange or discontinue these products without notice. : TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1996, Texas Instruments Incorporated
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SN74AHC573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B- OCTOBER 1995 - REVISED JANUARY 1996

logic symbolt logic diagram (positive logic)
— 1 o
OF — EN OE
LE ——{¢1 “
1 r LE
2 19 )
1D - 1D v TS 1Q ’—1
D Y 2 c1 19 4q
3D L 30 1 -2 1D |
5 16
4D 4Q
6 15
5D 7 ” 5Q .
6D ———— 6Q v
8 13 R Va4
70 ° 2 7Q . |
8 — ‘ 8Q To Seven 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 rahge (unless otherwise noted)¥

Supply VORAGE raNge, VG « v vvv vt ii i it it eie i n s aaeans -05Vto7V
Input voltage range, V| (SEe NOte 1) . ... iiiiii i e et e et aeaens -05Vto7V
Output voltage range, Vo (seeNote 1) ...t -0.5VtoVgg +0.5V
Input clamp current, Ik (V1< 0) . uinen ittt e -20mA
Output clamp current, lok (VO <00rVo>VEE) «viiiiiiiiii i +20 mA
Continuous output current, Io (Vo =010 VEa) «vvvieiiiii i +25 mA
Continuous current through Voo or GND .o +75mA
Maximum power dissipation at Ta = 5§5°C (in still air) (see Note 2): DB package .................. 0.6 W

DWopackage ................. 1.6 W

Npackage ...........ccovinne 1.3W

PWpackage .................. 0.7W
Storage temperature range, Tatg e e v e ee et r ettt —-65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

“.’P TeExXAS
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SN74AHC573

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B - OCTOBER 1995 — REVISED JANUARY 1996
.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 2 55 Vv
Voo =2V 1.5
VIH High-level input voltage Vecc=3V 2.1 \
Voc =55V 3.85
Vec=2V 0.5
ViL Low-level input voltage Voc=3V 0.9 \
Vec =55V 1.65
V| Input voltage 0 Vce \
Vo Output voltage 0 Vce v
Voc=2V -50] pA
IoH High-level output current Vcc=33V+03V -4 mA
Voc=5V+05V -8
Vec=2V 50| pA
loL Low-level output current Voc=33V+03V 4 mA
) Voc=5V+05V 8
L Vog=33V+03V 100
At/Av Input transition rise or fall rate ns/V
Voc=5V+05V 20
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN MAX| UNIT
MIN TYP MAX
2V 1.9 2 1.9
IOH =— 50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 v
IOH =—-4 mA 3v | 258 2.48
IOH =—-8mA 45V | 3.94 3.8
2V 0.1 0.1
IoL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
IoL =4 mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
] Vi =Vgg or GND 55V +0.1 +1 pA
loz Vi=VjLorViH, Vo =Vgg or GND 55V +0.256 25 A
lcc V| =Vgg or GND, lo=0 55V 4 40 wA
Gi Vi =Vcg or GND 5V 10 10
Co Vi = VoG or GND 5V P
*-” TEXAS
INSTRUMENTS
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SN74AHC573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B — OCTOBER 1995 — REVISED JANUARY 1996

timing requirements over recommended operating free-air temperature range,

Voo =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
Ta =25°C
MIN MAX | UNIT
MIN MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 35 35 ns
th Hold time, data after LEL 15 15 ns
timing requirements over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
TA = 25°
A=25°C | N max| unir
MIN MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 35 35 ns
th Hold time, data after LEL 1.5 1.5 ns
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN_ Tvp wAx| MIN MAX ([ UNIT
t
PLH D Q 7 11 1 13 ns
tPHL 7 1 1 13
t B R
PLH LE Q 76 119 1 14 ns
tPHL 76 119 1 14
CL=15pF
tpzH oF a 73 115 INIEEL]
tpzL 73 115 1 135
t _
PHz OE Q ns
tPLZ
t . X .
PLH D Q 95 145 1 165 ns
tPHL 95 145 1 165
t 104 15.4 1 175
PLH LE Q ns
tPHL 101 154 1 175
CL =50pF
tpzH oF aQ 9.8 15 1 17 ns
tpzL 9.8 15 1 17
tPHZ — 107 145 1 165
Q
tpLz O 107 145 T 65|
"} TEXAS
b INSTRUMENTS
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SN74AHC573

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B ~ OCTOBER 1995 — REVISED JANUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vcc =5 V£ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN Typ WMaAx| MIN MAX| UNIT
t 45 6.8 1 8
PLH 0 Q ns
tPHL 4.5 6.8 1 8
t 5 7.7 1 9
’tPLH LE a 5 7.7 1 9 ns
PHL CL=15pF '
tPzZH __ 5.2 7.7 1 9
OE Q ns
tpzL 52 77 1 9
t —
PHZ OE Q ns
tPLZ
I{ .8 1 10
PLH o Q c 8 ns
tPHL 6 88 1 10
t 6.5 9.7 1 1
tPLH LE Q 6.5 9.7 1 1" ns
PHL CL =50pF - - -
tpzH — 67 97 1 1
OE Q ns
tpzL 67 97 1 1
t 6.7 9.7 1 1"
PHZ oF Q ns
tpLz 67 97 1 1
output-skew characteristics, C|_ = 50 pF (see Note 4)
TA =25°C
PARAMETER Vce MIN MAX | UNIT
MIN  MAX
¢ Outout skew 33V+03V 1.5 1.5 ns
sk(o) P 5V05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vo = 5V, C = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.8 v
VoL(v)  Quiet output, minimum dynamic Voi -0.8 v
VOH(v)  Quiet output, minimum dynamic VOH v
VIH(D) High-level dynamic input voltage 3.5 \
VIL(D) Low-level dynamic input voltage 1.5 \"

NOTE 5: Characteristics are determined during product characterization and ensured by design and for surface-mount packages only.

operating characteristics, Voo =5 V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 29 pF
‘V TEXAS
INSTRUMENTS
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SN74AHC573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B — OCTOBER 1995 — REVISED JANUARY 1996
e

PARAMETER MEASUREMENT INFORMATION

o Vec
" s1/‘ °
From Output ° 1 ‘/\kfz Open
Under Test _L ©GND
(see Not T
LOAD CIRCUIT
— ty —#:
| | Vee
Input XSO% Vee X50% Vece
ov
VOLTAGE WAVEFORMS
PULSE DURATION
————— Vee
Input 50% Ve 50% Vco

tPLH —F—”I "—‘— tPHL
——— VoH
I 7“ 50% Vcc q; 50% Vce
! | VoL
j—>— tpLH
tPHL —ﬂ——-’| I
I | VoH
sk 50% Vee f 50% Vee
——=— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

In-Phase
Output

Out-of-Phase
Output

NOTES: A. . Cy includes probe and jig capacitance.

TEST S1
tPLH/tPHL Open
tpLZItPZL Vee
tpHZ/tPzH GND

[—»—th
tgu —4—>] |
| g Vee
Data Input 50% Vce 50% Vee
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output v
cc
Control
(low-level 50% Ve 50% Vce ov
enabling . |\ .. - -
9 tpzL —b| lt—
Output | tPLz —H IQ— Voo

Waveform 1 50% Vg
stat2xVee 1 Cf XO_L oA

(see Note B) || tpHz-¥ lﬂ_

tpzH ¥ & |
Wavetorn roves X Von —03v'OH
laveform OH - 0.
S$1atGND 50% Vee oV
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

oo

. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, t; =3 ns, tf=3 ns.
. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V Vg DB, DW, N, gR‘zW PACKAGE
©® 3-State Outputs Directly Drive Bus Lines (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted oEll! Veo
CMOS) Process 1D [ 2 1Q
® Package Options Include Plastic 2p[]8 2Q
Small-Outline (DW), Shrink Small-Outline ap |4 3Q
(DB), Thin Shrink Small-Outline (PW) 4D ] 5 4Q
Packages, and Standard Plastic (N) DIPs 50l ¢ 5Q
. 6D’ 6Q
description 70 : 7Q
The SN74AHC574 is an octal edge-triggered : 8ol - 8Q
D-type flipflop that features 3-state outputs GND ] CLK

designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, 1/O ports, bidirectional bus drivers, and
working registers.

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of 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) or the 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
interface or pullup components.

OE 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.

The SN74AHC574 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L T H H
L T L L
L  HoL X Qo
H X X z
EPIC is a trademark of Texas Instruments Incorporated.
:;éﬁ &;‘E‘:‘Eﬁm{":‘l’g‘.}‘uﬂ ;gﬁ;? n:mm“ m:":ﬂ: I Copyright © 1995, Texas Instruments Incorporated
ge or discontinue these products without notice. EXAS
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SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS
SCLS244 - OCTOBER 1995
logic symbolt logic diagram (positive logic)
1
OF ——D|EN o — CD
CLK ci “
1 - CLK
2 19 )
1D — 1D v el ’1
3 7 @ “a 19 4q
3D 3q 1 -2 1D |
5 16
4D 4Q
6 15
0 — w
6D 5Q M
8 13 S —
7D 7Q
9 12 To Seven Other Channels
8D. 8Q

1 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 VOIRAgE raNGE, VOG-« vttt ettt et e e a i eae e e eaaaaas -05Vto7V
Input voltage range, Vi (see Note 1) ... ..o e et -05Vto7V
Output voltage range, Vo (see Note 1) .........ooiiiiiiiiiiii i, -05VtoVgg+0.5V
Input clamp current, K (V1 <0) o onein it et et i it it -20 mA
Output clamp current, lok (VO <00rVo>VEE) vovrriiiiiiii it iiciii i +20 mA
Continuous output current, g (Vo=0toVgg) «-vvvvventnn e eierieeaeeaeaaeaaeaaes +25mA
Continuous current through Voo or GND ..ttt e e aenas +75mA
Maximum power dissipation at Tp = 565°C (in still air) (see Note 2): DB package .................. 06W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWopackage .................. 0.7W
Storage temperature range, Ttg « - -« uuuuununsrasseseeeteaaaeattrreeneeanes -65°C to 150°C

1 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.

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils,

except for the N package, which has a trace length of zero.

NOTES:
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SN74AHC574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vee Supply voltage 2 5.5 \
Vec=2V 1.5

VIH High-level input voltage Vec=3V 2.1 \'
Vecc=55V 3.85
Veg=2V 0.5

ViL Low-level input voltage Vecc=3V 0.9 %
Vecg=5.5V 1.65

Vi Input voltage 0 Vgceo \

Vo Output voltage 0 Vce \'}
Vec=2V -50| WA

loH High-level output current Vcc=33V+03V -4 mA
Vocg=5V+05V -8
Vec=2V 50 nA

oL Low-level output current Vog=33V+03V 4 mA
Vecg=5V+05V 8

I Vcg=33V03V 100

At/Av Input transition rise or fall rate ns/V

' Vcc=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta=257C MIN MAX| UNIT
MIN TYP MAX
2V 1.9 2 1.9
loH =-50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 v
IoH=-4mA 3V 2.58 2.48
IOH = -8 mA 45V | 3.94 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL ) 45V 0.1 01| V
loL=4mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
I V| =V or GND 55V +0.1 +1 pA
loz Vo = Vco or GND 55V +0.25 +25] pA
Icc V| =Vgc or GND, lo=0 55V 4 40| pA
Ci V| =Vggc or GND 5V 10 10 pF
Co Vo = Vg or GND 5V pF

{f’ TEXAS
INSTRUMENTS
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SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

timing requirements over recommended operating free-air temperature range,
Vce =3.3V £ 0.3V (uniess otherwise noted) (see Figure 1)

Ta = 25°C
MIN MAX | UNIT
MIN MAX
tw Pulse duration, CLK high or low 5 5.5 ns
tsu Setup time, data before CLKT 35 35 ns
th Hold time, data after CLKT 15 15 ns

timi‘ng requirements over recommended operating free-air temperature range,
Vcc =5V £ 0.5V (unless otherwise noted) (see Figure 1)

Ta =25°C
MIN MAX | UNIT
MIN  MAX ‘
tw Pulse duration, CLK high or low 5 5 ns
tsu Setup time, data before CLKT 35 35 ns
th Hold time, data after CLKT - 1.5 1.5 ns
switching characteristics over recommended operating free-air temperature range,
Voo = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ WMIN _Tvp WMAx| VIN MAX] UNIT
CL=15pF 80. 125 65
CL =50 pF 50 75 45
t ] : .
PLH CLK Q 85 132 1 1565 ns
tPHL 85 132 1 155
t 82 128 1 15
sl OE Q CL=15pF ns
tpzL 82 128 1 15
" ——
PHZ OE Q ns
tpLz
t 1 167 1 1
PLH OLK Q 6 9 ns
tPHL 1 167 1 19
tPZH — 107 163 1 185
Q CL =50 pF n;
Pz OF L=50p 107 163| 1 185
tPHZ — ' 11 15 1 17
Q
tpLz OE w15 1 17|

*’f TEXAS
INSTRUMENTS

2-120 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,

Voo =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTRUT) CAPACITANCE [ MIN Ty Max| VN MAX| UNIT
CL=15pF 130 180 110
fmax L=2p MHz
CL =50pF 85 115 75
i 5.6 8.6 1 10
PLH CLK Q ns
tPHL 5.6 8.6 1 10
tpzH _ 5.9 9 1 105
Cp=15pF ns
tpzL OE Q L="p 59 9 1105
t —
PHZ OE Q ns
tpLZ
tPLH oLK Q 71 106 1 12 ns
tPHL 71  10.6 1 12
tpzH __ 7.4 1 1 125
CL =50pF
tpzL OF @ L=°"p 74 1 T 12s|
I{ _ 71 10.1 1 1.5
PHZ oF Q ns
tpLZ 7.1 1041 1 115
output-skew characteristics, C|_ = 50 pF (see Note 4)
Ta = 25°C
PARAMETER Vce A MIN MAX | UNIT
MIN MAX
‘ Outout skew 33V+03V 1.5 1.5 ns
sk(o) P 5V05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voo = 5 V, C_ = 50 pF, T = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoLp) Quiet output, maximum dynamic Vo 0.8 '
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH \)
ViH(D) High-level dynamic input voltage 3.5 Vv
ViL(D) Low-level dynamic input voltage ) 1.5 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Tp = 256°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
de Power dissipation capacitance CL=50pF, f=1MHz 28 pF
INSTRUMENTS
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SN74AHC574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o £ Vee
1
o
From Output ° 2 ‘,!(,\g / Open
M (o]
Under Test l GND
(see Note A j[
LOAD CIRCUIT

| - |

| [ Vce
X 50% Voo X 50% Voo
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Input

Input 50% Vce

| |
tPLH _ﬁ H—JI— tPHL

| ——— VoH

I 50% V(l:c 50% V(‘;,c
| oL

l l—»—t
tPHL —H—'| | PLH
| | VoH
sk 50% Vee Z|¢ 50% Voo

——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

ov

In-Phase
Output

Out-of-Phase
Output

NOTES: A. Ci includes probe and jig capacitance.

TEST S1
tPLH/PHL Open
tpLZ/tPzL Vee
tPHZ/tPZH GND

1y
tgy —¢—>] |
o —_—d———— Vec
Data Input 50% Voo 50% Ve
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output v,
cC
Control
(low-level 50% Ve 50% Vce ov
enablingg , | . 1~ T T T T—
9 oz —bl H—
Waveform 1 50% vV,
S1toVee : cc| l’% 298V oL
(see Note B) || tPHZM i‘_
tPZH D [ |
W ?mpuzt | Von—oav'oH
laveform OH-03V
110 GND J 50% Ve -\ oV
(see Note B) ’
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

oo

. All input pulses are supplied by generators having the following characteristics: PRR<1MHz,Zo=50Q,t; =3 ns, t; =
. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

=3ns.
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SN74AHCTO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS229 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible D, DB, N, OR PW PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process A U uphv

® High Latch-Up Immunity Exceeds 300 mA B ; ol e
Per JEDEC Standard JESD-17 s 120 2A

® Package Options Include Plastic 2a [l 4 11 % 4y
Small-Outline (D), Shrink Smali-Outline 28 (s 10l 38
(DB), Thin Shrink Small-Outline (PW) 2y [ 6 9 EII 3A
Packages, and Standard Plastic (N) DIP GND [ 7 BD 3y

description

The SN74AHCTOO0 performs the Boolean functions Y = A« B or Y = A + B in positive logic.
The SN74AHCTOO is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS | outPuT
A B Y
H H L
L X H
X L H
logic symbolt logic diagram (positive logic)
, . ,
B 2 >~ 9y B ———
4
2A 6
5 P 2Y
2B
9
3A ————— 8
10 p———3v
38 ————
12
w =2 [—

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
Products conform to specifications per m‘ terms of Texas Instruments.

slandard warant.Poducton rocessing dous o inclode J’J TexAs
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SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS229 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VGG « vt v vnentttn ittt ittt i eaenes
Input voltage range, Vi(see Note 1) . ..ot i
Output voltage range, Vo (seeNote 1) ...
Input clamp current, ik (Vi<OOrVi>VEE) coneoei i
Output clamp current, Iok (Vo <0 or Vo > V()
Continuous output current, Io (Vo =010 Vgg)
Continuous current through Vg OrGND .o
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .............

DB or PW package

N package

Storage temperature range, Tgtg

-05Vto7V
-05Vto7V
-05Vto7V

11w

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 4.5 5.5 v
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 Vv
\i Input voltage 0 Vgc \
Vo Output voltage 0 Voo Vv
IoH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

TA = 25°C
PARAMETER TEST CONDITIONS Voo A MIN MAX| UNIT
MIN TYP MAX
loH =-50 315 3.65 3.15 E
VoH OH bA 45V v
loH =-8mA 25 24
loL = 50 0.1 0.1
VoL OL =50 kA 45V v
loL =8 mA 0.36 0.44
Iy Vi =Vcg or GND 55V +0.1 +1 pA
Icc Vi =Vgg or GND, lo=0 55V 2 20 pA
AlgcH Oneinputat3.4V,  OtherinputsatVcgorGND | 55V 1.35 15| mA
loff Vo =55V ov 0.5 5| pA
Ci =Vgg or GND 5V 2 10 10| pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VcG.

b TEXAS
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SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS229 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Ve =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ miN_ TvP MAx| "IN MAX| UNIT
% 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
k! 5.5 79 1 9
PLH AorB Y G = 50 pF ns
tPHL 5.5 79 1 9
noise characteristics, Vgg = 5 V, G = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.4 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -04 -08 \%
VOH(v)  Quiet output, minimum dynamic VoH 4.5 Vv
VIH(D) High-level dynamic input voltage 2 Vv
Vip):  Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance G =50 pF, f=1MHz 105 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test pt | T 3V
Under Test Point (see Note B) 1.5V 1.5V
ov
CL | |
(see Note A) I tPLH l' '} H tPHL
_s ' | |

——— VoH
'“:"tas‘: | Asv q; 15V
LOAD CIRCUIT uipu | VoL

tPHL —H—D{ p—ﬁ|— tPLH

| | VoH
°“"°f'opl:‘t:f|°t 1.5V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty = 3 ns, t; = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{i‘ TEXAS
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SN74AHCTO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS262A ~ DECEMBER 1995 - REVISED FEBRUARY 1996

® Inputs Are TTL-Voltage Compatible D, DB, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process v
® Package Options Include Plastic 1A
Small-Outline (D), Shrink Small-Outline (DB), 1B
Thin Shrink Small-Outline (PW) Packages, oy
and Standard Plastic (N) DIPs oA
2B

description GND

This device contains four independent 2-input
NOR gates that perform the Boolean functions
Y=A e« BorY=A+Bin positive logic.

The SN74AHCTO2 is characterized for operation

from —40°C to 85°C.
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H X L
X H L
L L H
logic symbolt
n 2 1 1
>
3 - e | '
1B
2A 5 4
6 S — 2y
2B
8
9 9 10 3y
N
3B
1
4A ————— 13
12 S — 4y
4B

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

logic diagram (positive logic)

1A -2 3 1 3A _8__‘
3 1Y 9 3y
B —— : 3B —f

-
o

2A 5_|) 4 oy 4A L!’ 13 &y
28 & 4 12
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW Information concems products In the formative or Copyright © 1996, Texas Instruments Incorporated

design phase of development Characteristic data and oth i

cahons ars design yome. Toxas Inammooms 16eaes e rightto
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SN74AHCTO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS262A - DECEMBER 1995 - REVISED FEBRUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VOG «vv v ettt ittt ittt at it i it eaneees -05Vto7V
Input voltage range, Vi(see Note 1) ... e -05Vto7V
Output voltage range, Vo (See NOte 1) . oiv vt i -05Vto7V
Input clamp current, Lk (VI <0) «.eninni i i e -20 mA
Output clamp current, lok (VO <00rVo>VEE) «ivvvriiiiiiii i -20 mA
Continuous output current, o (Vo =0t0VEE) vvvieiiiii i 25 mA
Continuous current through Vg or GND ..ot +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.26 W

DB or PW package ............ 0.5W

Npackage ........covvveevnnnnn 11W
Storage temperature range, Tgtg «...vvvvernitiiiiiiii i —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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vee Supply voltage 45 5.5 v
VIH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
Vi Input voltage 0 Vce '
Vo Output voltage i 0 Vce \
IoH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av  Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Ta = 25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX| UNIT
MIN TYP MAX
IOH = =50 pA 315 365 3.15
V 45V '
OH 1oH = 8 mA 25 2.4
loL =50 pA ) 0.1 0.1
V 45V Vv
oL loL=8mA 0.36 0.44
I V| =Vge or GND 55V 10.1 +1 uA
Icc Vi=VogorGND, Ig=0 55V 2 20| pA
Algct One inputat 3.4 V, Other inputs at GND or Voo 55V 1.35 15| mA
loff Vo=55V oV 0.5 5| uA
Gi V| = Vg or GND 5V 4 10 10| pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Voi.

“if TeExXAS
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SN74AHCT02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS262A - DECEMBER 1995 ~ REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vcc =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ miN _ Typ max| MIN MAX| UNIT

T 1

PLH AorB % CL=15pF ns
tPHL 1
1 1

PLH AorB Y CL =50 pF ns
tPHL 1

noise characteristics, Vgc =5 V, C = 50 pF, Ta = 25°C (see Note 4)

PARAMETER MIN  TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic Vo -0.8 \
VoH(v)  Quiet output, minimum dynamic VoH \%
ViH(D) High-level dynamic input voltage 2 \"
VIL(D) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5 V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF,f=1MHz 17 pF
PARAMETER MEASUREMENT INFORMATION
————— 3V
Input
ot CI AL Nl
Point I | ov
t —ﬁ—q l‘—-ﬂ— tPHL
(see Note A) I PLH

[ _/——-|——q——— VoH
In-Phase | 15V | 15V
Output
LOAD CIRCUIT | VoL

' |<—»|— 4
tPHL —H—’! PLH

VOH
Out-of-Phase
Output 15V 15V
, —== VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT04

HEX INVERTER
SCLS232A - OCTOBER 1995 ~ REVISED FEBRUARY 1996
® Inputs Are TTL-Voltage Compatible D, DB, N, Ol; l;\lllvE PACKAGE
® EPIC™ (Enhanced-Performance Implanted o W)
CMOS) Process NE U 14l Ve
® High Latch-Up Immunity Exceeds 300 mA w2 1h ol
Per JEDEC Standard JESD-17 2alls 12] oY
® Package Options Include Plastic ovyls [l 5A
Small-Outline (D), Shrink Small-Outline salls 10l 5
(DB), Thin Shrink Small-Outline (PW) ay [l of) 4A
Packages, and Standard Plastic (N) DIPs GaNo 7 8] 4y

description

The SN74AHCTO04 contains six independent inverters. The device performs the Boolean function Y = A.
The SN74AHCTO4 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1 2
1A 1 e | 4
3 4
27 T
3A . % 3y
4A " L—————w ay
5A ———— P sY
13 12
6A — P 6y

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

A [>o Y

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.

Copyright © 1996, Texas Instruments Incorporated

PRODUCTION DATA Information Is current as of publication date.
Siandardwarranty. ro TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-11



SN74AHCT04
HEX INVERTER

SCLS232A - OCTOBER 19956 ~ REVISED FEBRUARY 1996
o

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOIRAGE raNGE, VOG « vttt vitrntiii it n et i i nt e sniaasasaieans -05Vto7V
Input voltage range, Vi(see Note 1) . ... -05Vto7V
Output voltage range, Vo (see Note 1) ........coviiiiiiiiiiinnats e -0.5VtoVgc +0.5V
Input clamp current, Ik (Vi<0orVi>Vog) cvvveieiiiiiini it S —20 mA
Qutput clamp current, lok (VO <00rVo>Veg) cvnviiiiiii i +20 mA
Continuous output current, o (Vo =01t0VEE) cvvnrinii i +25 mA
Continuous current through VGG Or GND ... i e e eeas +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.25W

DBorPWpackage ............ 0.5W

Npackage .......ccceevnennns 1AW
Storage temperature range, Tgtg . « -« v veneer e i -65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
Vce Supply voltage 4.5 5.5 Vv
VIH High-level input voltage 2 \'
VIL Low-level input voltage 0.8 \
\ Input voltage ) 0 Vce Vv
Vo Output voltage 0 Vce \'
|loH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Ta = 25°
PARAMETER TEST CONDITIONS Vee A= 25°C MIN MAX| UNIT
MIN TYP MAX
IoH =50 ) ’ 315 3.65 3.15
VoH OH = -50pA 45V v
I0H = -8 mA 25 2.4
loL =50 0.1 0.1
VoL OL = 50 pA 45V v
loL=8mA 0.36 0.44
] V| =Vgg or GND 55V 0.1 +1 pA
Icc Vi=Vgg or GND, lo=0 55V 2 20| pA
Algot One inputat 3.4 V, Other inputs at Vggor GND | 55V 1.35 15| mA
Ci =Vgc or GND 5V 4 10 10 pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vgg.

Q’ TEXAS
INSTRUMENTS
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SN74AHCT04
HEX INVERTER

SCLS232A - OCTOBER 1995 — REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vge =5V £ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TvP wmax| "N MAX] UNIT
% 4.7 6.7 1 75
PLH A Y CL=15pF ns
tPHL 47 6.7 1 7.5
4 5.5 7.7 1 8.5
PLH A Y CL =50 pF ns
tPHL 5.5 7.7 1 8.5
noise characteristics, Vog =5V, C|_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoLP)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic Vo ' -0.8 \
VIH(D) High-level dynamic input voltage 2 v
ViLp)  Low-level dynamic input voltage 0.8 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vogg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 14 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test it N T 3V
Under Test | Point (see Note B) 1.5V 15V
oV
CL | |
(see Note A) I tPLH —ﬁ——ﬂl | H | tPHL

| ——— VoH
ln-cl;h‘ast: { ALY | —1&&1.5v
utpu
LOAD CIRCUIT P | VoL

| | VoH
Ou‘-ofg:\t:zt: 1.5V 1.5V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: . A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty =3 ns, t; = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘W TEXAS
INSTRUMENTS
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SN74AHCT08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS237 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible D, DB, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (rop Vle)
CMOS) Process
1 14]) vee
® High Latch-Up iImmunity Exceeds 300 mA 2 13]] 48
Per JEDEC Standard JESD-17 3 1201 4A
® Package Options Include Plastic 4 1] 4y
Small-Outline (D), Shrink Small-Outline 5 10]] 3B
(DB), Thin Shrink Small-Outline (PW) 6 o[l 3A
Packages, and Standard Plastic (N) DIPs 7 s[] 3y

description

The SN74AHCTO8 is a quadruple 2-input positive-AND gate. The device performs the Boolean functions
Y=AeBorY=A+Bin positive logic.

The SN74AHCTO8 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS | outpuT
A B A
H H H
L X L
X L L
logic symbolt . " logic diagram (positive logic)
1 A
1A & 3 Y
2 —————— 1Y B
1B
4
2A 6
5 2y
28
. E— 8
10 ——
38— s
A 2| »
13 ——— ay
48 —

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
::l“ndawr: mmty.?mdueum maﬁn? m n&ﬂl m‘"m" I
testing of all parameters. '

INSTRUMENTS
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SN74AHCTO08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS237 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vOltage range, VoG « v v ee ittt i i e -05Vto7V
Input voltage range, Vi (see Note 1) . ..ottt i -05Vto7V
Output voltage range, Vo (seeNote 1) ......ovviiiiiiiiiiiiiiiinnnn e -05Vto7V
Input clamp current, ik (Vi<0orVi>Vee) vovveiiiiiiiiiiiiiiiiin e -20mA
Output clamp current, lok (VO<O00rVo>VEE) «vvveiriiiiiiiiii i -20mA
Continuous output current, [ (Vo =010 VEE) vvvvriiinii i 25 mA
Continuous current through Voo Or GND ..o i i +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2):Dpackage .................. 1.26 W

DB or PW package ............ 05w

Npackage ...........coevvnen 11W
Storage temperature range, Tgjg -« unnnuiiiiii —-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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
Vece Supply voltage 45 5.5 \"
VIH High-level input voltage : 2 "
ViL Low-level input voltage 0.8 \'
Vi Input voltage : 0 Vecc| V
Vo Output voltage 0 Vgce Vv
IoH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta=25°C MIN MAX| UNIT
MIN TYP MAX .
Von IOH = —50 pA a5y | 315 365 3.15 v
loH=-8mA 25 24
loL =50 pA 0.1 0.1
VoL loL=8mA 45V 0.36 oas| ¥
I V| =Vgc or GND 55V +0.1 +1 pA
IcC Vi=VCGorGND, Ip=0 55V 2 20| pA
Algct Oneinputat3.4V,  OtherinputsatVocorGND | 55V 1.35 15| mA
loff Vo=5.5V oV 05 5] pA
Cj V| = VoG or GND 5V 4 10 10| pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vgg.

{’f TEXAS
INSTRUMENTS
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SN74AHCTO08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

\ SCLS237 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vge =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN_ Tvp max| MIN MAX| UNIT
% 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
% 5.5 7.9 1 9
PLH AorB Y CL =50 pF ns
tPHL 55 7.9 1 9
noise characteristics, Vog =5 V, C = 50 pF, T = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.4 0.8 \'
VoL(v) Quiet output, minimum dynamic VoL -04 -08 \
VIH(D) High-level dynamic input voltage 2 \'
ViLD) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 18| pF

PARAMETER MEASUREMENT INFORMATION

From Output Test put 0 N T~ 3V
Under Test | Point (see Note B) 15V 15V oV
| |
CL
(see Note A) I tPLH le—p! |HI- tPHL

! ——— VoH
'"g’:a:? { A 15V q; 15V
ks VoL

|
LOAD CIRCUIT tPHL —H—’l ﬁ—bl—- tPLH

V
Out-of-Phase I ' OH
Output 1.5V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. C includes probe and jig capacitance. '
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

i3
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-17



3-18



SN74AHCT14
HEX SCHMITT-TRIGGER INVERTER

SCLS246A ~ OCTOBER 1995 — REVISED JANUARY 1996
S

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline

(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1Af1 kT‘M]V(;C
1Y [] 2 13 [] 6A
2Afls  12f]ey
2Y [l 4 11 [] 5A
3aflls  1woflsy
3y fle 9l 4A

GND [} 7 8|l 4y

The SN74AHCT14 contains six independent inverters. The device performs the Boolean function Y = A.

Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different
input threshold levels for positive- (V1,) and for negative-going (Vr-) signals.

The SN74AHCT14 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1A S I N2 1Y
2A 8 NS 2y
3A S N 3Y
4A L N ay
5A _1— L.__ﬂ 5Y
6A _19— ;_12_ eY

t This symbol is in accordance with ANSVIEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

logic diagram (positive logic)

A b«: Y

PRODUCTION DATA Information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

standard wai Production does not necessarily include i
oo o 10" ooty Y ‘V TEXAS

INSTRUMENTS

Copyright © 1996, Texas Instruments Incorporated
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SN74AHCT14
HEX SCHMITT-TRIGGER INVERTER

SCLS246A ~ OCTOBER 1995 — REVISED JANUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VG « v evvr ittt iiiiiie ittt aaeas -05Vto7V
Input voltage range, V| (see Note 1) .............. e tereiesaeereteeecai et aonaas -05Vto7V
Output voltage range, Vo (seeNote 1) ..ot e -05Vto7V "
Input clamp current, lIK (Vi<OOr Vi=>VEE) «oviriniiiiiiiii it i e e ~20mA
Output clamp current, lok (Vo<00rVo=>Vgg) cvvvvvivninianininnn e B, -20mA
Continuous output current, [o (Vo =01t0VEE) cvvveiiini s +25mA
Continuous current through Vo OrGND ..ot i +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): Dpackage .................. 1.256 W
DB or PW package ............ 05w
Npackage .............cooen 1.1W
Storage temperature range, Tgtg -« v vvvurne et —-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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
\ole} Supply voltage 4.5 5.5 \'
ViH High-level input voltage 2.1 Vv
ViL Low-level input voltage 0.5 \
\ Input voltage i 0 Vge \
Vo Output voltage 0 Vce \
IoH High-level output current -8| mA
loL Low-level output current . 8] mA
At/Av Input transition rise or fall rate 20| ns/V
TA ~ Operating free-air temperature —-40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

3-20
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SN74AHCT14
HEX SCHMITT-TRIGGER INVERTER

SCLS246A - OCTOBER 1995 — REVISED JANUARY 1996

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

Ta = 25°C
T
PARAMETER TEST CONDITIONS vVee MIN _ TYP MAX| MIN _ MAX UNI
VTe 45V 2 2
Positive-going input Vv
threshold voltage 55V 2 2
V1- 45V 0.6 0.6
Negative-going input \"
threshold voltage 55V 0.6 0.6
AVT 45V 0.4 14] 04 14f
Hysteresis (VT4 ~ VT-) 55V 0.5 1.6 0.5 1.6
loH =-50 45V 3.15 3.65 3.15
VOH OH KA v
IOH = - 8 mA 45V 2.5 2.4
loL =50 45V 0.1 0.1
Vo oL =50pA v
loL=8mA 45V 0.36 0.44
] V| = Vcg or GND 55V +0.1 +1 A -
Icc Vi=VGGorGND, © Ig=0 55V 2 20| pA
Gi V| = Vg or GND 5V 2 10 10| pF
switching characteristics over recommended operating free-air temperature range
Veoc =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD TA=25°C
PARAMETER (INPUT) ©utpur) | cAPACITANCE [“min  Tvp max| mn max] UNT
[¢ 4 7 1 8
PLH A Y CL=15pF ns
tPHL 4 7 1 8
t 5.5 8 1 9
PLH A Y Ol =50 pF ns
tPHL 55 8 1 9
noise characteristics, Vog =5 V, Ci_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL)  Quiet output, maximum dynamic VoL 0.9 \
VoL(v)  Quiet output, minimum dynamic VoL -0.7 Vv
VOH(v)  Quiet output, minimum dynamic VOH 4.3 \Y%
ViH(D)  High-level dynamic input voltage 2.1 v
VIL(D) Low-level dynamic input voltage 0.5 v

NOTE 4: Characteristics are determined during product characterization and ensured by design and for surface-mount packages only.

operating characteristics, Vgg =5V, T = 25°C

PARAMETER TEST CONDITIONS TYP| UNIT
de Power dissipation capacitance CL=50pF, f=1MHz 12 pF

{’P TEXAS
INSTRUMENTS
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SN74AHCT14
HEX SCHMITT-TRIGGER INVERTER

SCLS246A -~ OCTOBER 1995 ~ REVISED JANUARY 1996

PARAMETER MEASUREMENT INFORMATION

FromOutput ___ . . ., fe—— 3v
Test Input
‘ Under Test l Point (see Note B) | 1.5V | 15V oV
CL :
(see Note A) tPLH __14__"] Ili——-ﬂ—l tPHL

|
| ! ——— VoH
'"ghtas: I 7|¢ 1.5V -I\ 15V
LOAD CIRCUIT uipu ; voL

tPHL —K—’| ﬁ——»'— tPLH

| | VoH
O ot 15V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, t; =3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

“’? TEXAS
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SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS248 - OCTOBER 1995

@ Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1A (] 1 U14]VCC
1B 2 13]] 4B
1Y [l3 12[] 4A
2A [} 4 1]l 4y
2B{ls 10[] 3B
2y [l s o] 3A

GND [} 7 8] ay

The SN74AHCT32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions

Y =A « B or Y = A + Bin positive logic.

The SN74AHCT32 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H X H
X H H
L L L
logic symbolt logic diagram (positive logic)
1
1A ———— 21 3
2 — 1Y
1B 7
2B — B
9
oA 10 8 3y
3B —mMmM
12
4A —-——-13 1 Y
4B ———
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
Sl v, o oL Coss ey s !
o et d TEXAS
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SN74AHCT32 |
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS248 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vo
Input voltage range, V| (see Note 1) ......... e et eeie e ret et e
Output voltage range, Vo (see Note 1) .....
Input clamp current, lik (Vi< 0 or V| >Vgg)
Output clamp current, ok (Vo <0 or Vo > V)
Continuous output current, Io (Vo = 0 to Vgg)
Continuous current through Vg or GND
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package

DB or PW package

N package

Storage temperature range, Tgig

-05Vto7V
-05Vto7V -
-05Vto7V

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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Voo Supply voltage 45 55 \
VIH High-level input voltage 2 v
ViL Low-level input voltage 0.8 v
\ Input voltage . 0 Vee Vv
Vo Output voltage 0 Vec| V
IoH High-level output current -8| mA
loL Low-level output current 8] mA
At/Av Input transition rise or fall rate 20 | ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta=25°C MIN MAX| UNIT
MIN TYP MAX
VoH loH = =50 pA 45V 3.15 3.65 3.15 V
IOH=-8mA 25 2.4
IOL = 50 pA 0.1 0.1
Vou loL = 8 mA 45V 0.36 oas] ¥
] Vi =Vgg or GND 55V +0.1 +1 pA
lce V) =Vcg or GND, lo=0 55V 2 20| pA
Algct One inputat 3.4V, Other inputs at Vggor GND | 55V 1.35 15| mA
loff Vo=55V ov 0.5 5| pA
Ci V| =Vgg or GND 5V 2 10 10| pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V.

s
INSTRUMENTS

3-24 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS248 ~ OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Voo =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [miN_ Tvp max| MIN MAX] UNIT
§ 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
t 5.5 7.9 1 9
FLA AorB \ OL = 50 pF ns
tPHL 5.5 7.9 1 9
noise characteristics, Vgg =5 V, C_ = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p) Quiet output, maximum dynamic VoL 0.4 0.8 1%
VoL(v)  Quiet output, minimum dynamic VoL -04 -0.38 \
VoH(v)  Quiet output, minimum dynamic Vo 4.1 v
ViH(D) High-level dynamic input voltage 2 Vv
ViL(D) Low-level dynamic input voltage 0.8 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance CL=50pF, f=1 MHz 1.5 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mpt N\ T 3V
Under Test I Point (see Note B) 1.5V 1.5V
' ov
CL | |
(see Note A) I tPLH le—p! H tPHL
= | |

——— VoH
'"g&ﬁ'ﬁ: | Asv _'Sk 15V
P voL

LOAD CIRCUIT tpHL ——] lﬁ—-’i— tPLH

| | VoH
Out-of-ol’:t:ﬁ 15V 1.5V
——= VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =50 Q,t, =3 ns, tf=3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Smali-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT74 is a dual positive-edge-
triggered D-type flip-flop.

D, DB, N, OR PW PACKAGE

(TOP VIEW)

1CIR [} 1 ~ 4 IR

1D []2 13 [] 2CLR
1ClK[Is  12[12D
1PRE [| 4 11 [] 2CLK

1Q{ls 10 [] 2PRE

1Q(ls 9[l2Q
GND []7 sfl 2@

A low level at the preset ( (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval,
data at the D input can be changed without affecting the levels at the outputs.

The SN74AHCT74 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D Q [}
L H X X H L
H L X X L H
L L X X Ht HT
H H T H H L
H H T L L H
H H L X Q Qo

T This configuration is nonstable; that is, it does not
persist when PRE or CLR returns to its inactive

(high) level.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT msvusw products In the
ign phase of development. Characteristic data and other i
Eoe‘tlcmlons are doslgn goals. Texas Imummng reserves the right to

change or discontinue these products witho XAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1995, Texas Instruments Incorporated
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SN74AHCT74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

logic symbolt

___ 4
1{PRE ————N

W

1CLK
1D

1

1CLR —— D

N

> C1
1D

___ 10
2PRE —
1

12

2CLK
2D

13
2CIR ——N

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

logic diagram, each flip-flop (positive logic)

PRE

CLK—DO—<

D

——»CT

:): .

TG

o—g

c c Cc
- | b

D TG TG — TG
4 i L Do

CLR
W3
EXAS
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SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS263 ~ DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG v vvvvrrii it e i -05Vto7V
Input voltage range, Vi (see Note 1) . ... .o e i s -05Vto7V
Output voltage range, Vo (see Note 1) ... e -05Vto7V
Input clamp current, K (V<O OrVi>VEE) cvvr it ie e —20 mA
Output clamp current, lox (VO <0 0rVo>VEg) —vviiiiiiiiii e —20 mA
Continuous output current, o (Vo=0to Veg) -ovvnventt e +25 mA
Continuous current through Voo or GND ..ot i +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................. 1.25W

DB or PW package ............ 0.5W

Npackage ................... 11W
Storage temperature range, Tgtg «« -« v uuuevretreriie —-65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4.5 55 \
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \]
\ Input voltage 0 Vce \
Vo Output voltage 0 Voo \
loH High-level output current -8| mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

PARAMETER : TEST CONDITIONS Vee Ta =25 MIN MAX| UNIT
MIN TYP MAX
IoH =-50 pA 315 3.65 3.15
VoH 1OH = -8 mA 48V I35 24 v
VoL IoL = 50 pA A5V 0.1 0.1 v
loL =8 mA 0.36 0.44
I V| = VGG or GND 55V 0.1 | pA
Icc V| = Vg or GND, lo=0 55V 2 20| pA
Algct Oneinputat3.4V,  Otherinputs at GND or Voo 55V 1.35 15| mA
lotf Vo=55V oV 0.5 5| pA
Cj V) =Vgg or GND 5V 4 10 10 pF

1 This is the increase in supply current for each input at one of the specified TTL voitage levels rather than 0 V or Vee.

g
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-29

PRODUCT PREVIEW



M3IA3Hd 1ONAodd

SN74AHCT74 ’
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

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

Ta=25°C
MIN MAX| UNIT
PARAMETER MIN MAX ‘

. PRE or CLR low 5 5

tw Puise duration ns
CLK 5 5

t Setup time before CLKT _Data —— > 2 ns
su_ Selplimebelore PRE or CLR inactive 5 5

th Hold time, data after CLKT 0 0 ns

trem  Minimum removal time ' 3.5 3.5 ns

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

FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ miNn_ TvP max| VN MAX| UNIT
CL=15pF 100 160 80
fmax L P MHz
CL =50pF 80 140 65
tPLH N — — 1 <16 pF 76 104 1 12 s
PHL PRE or CLR QorQ L=15p 76 104 1 12
tPLH — 5.8 7.8 1 9
CLK =15pF ns
tPHL QorQ CL=15p 58 7.8 1 9
tPLH e — 81 114 1 13
: =50 pF ns
— PRE or CLR QorQ CL=50p 81 14| 1 3
tPLH — 6.3 8.8 1 10
LK =
tPHL © Qor@ CL=50pF 63 88| 1 10| ™
noise characteristics, Vgc = 5 V, C|_ = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH \
ViHD)  High-level dynamic input voltage 2 v
ViL(D) Low-level dynamic input voltage : 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER ) TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance . CL =50pF, f=1MHz 24 pF

*5‘ TEXAS
INSTRUMENTS
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SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

— ty —>
I 1 sV

From Output
Under Test I ::;t
CL

i | LOAD CIRCUIT
Input 1.5VX X 15V
ov L f——— v
Input
(see No:ep;) 1.5V 15V
VOLTAGE WAVEFORMS | | ov
PULSE DURATION
v tPLH -'p——q' H tPHL
—_—3 ——
Timing Input . | | VoOH
{see Note B) % 1.5V -\ in-Phase | 15V 15V
| oV Qutput i VoL
t
1y ——> "—"L”l h tPHL —H——DI ﬁ—bl— tPLH
T 3v Out-of-Phase . Viae o
Data Input 1.5V 15V Output ’ v
ov ——— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zo =50 Q, ty = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

g
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SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A — OCTOBER 1995 ~ REVISED FEBRUARY 1996

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

©® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

©® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE
(TOP VIEW)

The SN74AHCTS86 is a quadruple 2-input exclusive-OR gate. The device performs the Boolean functions

Y =A®BorY =AB + AB in positive logic.

The SN74AHCT86 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
L L L
L H H
H L H
H H L
logic symbolt
1
1A =1 3
2 1Y
1B a
2A 6
5 2y
2B
9
3A 8
10 3y
3B
12
4A 1
13 4Y
4B

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of ication date.

Copyright © 1996, Texas Instruments Incorporated
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SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A - OCTOBER 1995 — REVISED FEBRUARY 1996

exclusive-OR logic

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic
symbols. i

EXCLUSIVE OR

" - 3D S T

These are five equivalent exclusive-OR symbols valid for an SN74AHCT86 gate in positive logic; negation may
be shown at any two ports.

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
= 2k 2k +1
>N AN —
The output is active (low) if The output is active (low) if The output s active (high) if
allinputs stand at the same an even number of inputs an odd number of inputs
logic level (i.e., A = B). (i.e., 0 or 2) are active. (i.e., only 1 of the 2) are
active.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VoG v v vrit it et et i e e -0.5Vto7V
Input voltage range, Vi (see Note 1) ..ot e e -05Vto7V
Output voltage range, Vo (SEENOtE 1) ... evuii i e -05Vto7V
Input clamp current, K (Vi<OOrVi>Vog) e -20mA
Output clamp current, logk (VO <00rVO>VEE) vvvrvviiiiiiiiiiiiiiiii i eii i -20mA
Continuous output current, lo (Vo=0toVgg) +vvvvvvnvinnnn.. e +25mA
Continuous current through Voo or GND .....vviiiiiii e 50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage .................. 1.26 W
DB or PW package ............ 0.5W
Npackage .............covuen. 1.1W
Storage temperature range, Tgtg -« «««cvvuuureerenunne e e et —65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils;
except for the N package, which has a trace length of zero.

3-34
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SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A ~ OCTOBER 1995 — REVISED FEBRUARY 1996

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 45 55 \
VIH High-level input voltage 2 \%
ViL Low-level input voltage . 0.8 \
\l Input voltage ) 0 Vce \
Vo Output voltage 0 Vce \
IoH High-level output current -81 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

TA =25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN TYP MAX
IoH =— ’ 3.15 3.65 3.15
VOH OH == 50 pA 45V \"
IOH = -8 MA 25 2.4
loL =50 , 0.1 0.1
VoL OL =504 45V v
loL=8mA 0.36 0.44
| V| =Vgg or GND 55V +0.1 +1 pA
Icc V| =Vgg or GND, lo=0 55V 2 20 pA
Algct Oneinputat3.4V,  Otherinputsat VggorGND | 55V 1.35 15| mA
loff Vo=556V oV 0.5 5| pA
Gi V| =Vgc or GND 5V 4 10 10| pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vce.

switching characteristics over recommended 6perating free-air temperature range,
Voo =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD _Ta=25C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | mIN_ Tvp max| N MAX| UNIT
t 5 6.9 1 8
PLH AorB . Y CL=15pF ns
tPHL 5 69 1 8
t 55 7.9 1 9
PLH AorB Y CL =50 pF ns
tPHL 5.5 7.9 1 9
noise characteristics, Vgg = 5 V, C|_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN  TYP MAX| UNIT
VoL) Quiet output, maximum dynamic VoL 0.4 0.8 v
Vor(v)  Quist output, minimum dynamic VoL ) -04 -0.8 v
VIH(D) High-level dynamic input voltage 2 Vv
ViL(D) Low-level dynamic input voltage 0.8 \"

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

‘% TEXAS
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SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A - OCTOBER 1995 — REVISED FEBRUARY 1996

operating characteristics, Vgc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT

Cpd Power dissipation capacitance CL=50pF, f=1MHz .18 pF

PARAMETER MEASUREMENT INFORMATION

Input

(see Note B) 15V 15V

: | ov

From Output | | ——— VOH
Under Test Test In-Phase I 1.5V 1.5V
Point Output ) VoL

CcL |
(see Note A) I IPHL —¢—¥ I' 'l tPLH y
= Out-of-Phase I 15V | 15V OH
Output ) ’ ’
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo 50Q, tr= -3 ns, tf=3ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘V TEXAS
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SN74AHCT125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 — DECEMBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance implanted

CMOS) Process
® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline

(DB), Thin Shrink Small-Outline (PW)

Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT125 quadruple bus buffer gate
features independent line drivers with 3-state
outputs. Each output is disabled when the
associated output-enable (OE) input is high.
When OE is low, the respective gate passes the

data from the A input to its Y output.

D, DB, N, OR PW PACKAGE

(TOP VIEW)
10E [} ~ 14fl vee
1allz  13[)40E
MIE 12[] 4A
20E []4 1] 4y
2alls 10]] 30E
2v[ls ofl 3A
GND [} 7 sflay

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

The SN74AHCT125 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
logic symbolt logic diagram (positive logic)
R __
10E ————DEN 1 3 10E CD
2 v 1Y
1A ";—"— 2 L 3
20— N 6 1A ‘ 1Y
OE 3 2y v
2A ————
O 0N 8 20€ 2 "D
9 3y
3A 5 6
— 13 2A 2y
LA N 1
40E 3 LI -
4A 10
30E ’D
T This symbol is in accordance with ANSVIEEE Std 91-1984 and 0 L s
|EC Publication 617-12. 3A / 3y
aoE 22 \‘D IJ\
a 12 > LY
EPIC is a trademark of Texas Instruments Incorporated.
Ci ight © 1995, Te Inst: ts | ted
::tl)o":..l:é l"P.l'\.EVIM d‘:‘m:‘{.‘:-mmwwml"‘? :{"." ”‘m .opyrlg ‘@xas Instruments Incorporate:
o discontins habe ot wilkom satou e e igh TEXAS
INSTRUMENTS
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SN74AHCT125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’r

SUPPlY VOItage raNge, VGG « v v veenenentt e iaii it raa e anananaeanaas -05Vto7V
Input voltage range, Vi (seeNote 1) ....oneiiiiiii e e -05Vto7V
Output voltage range, Vo (seeNote 1) ..........coiiiiiiiiiiiiaian, e e -05Vto7V
Input clamp current, K (VI<O) coviiiiiiiiiii it P -20mA
Output clamp current, Iok (VO <00rVo>VEE) iviiiiiiiiiii it -20mA
Continuous output current, Io (Vo=01t0Vee) «vvvvivneveniiiiiiiinneat, P +25 mA
Continuous current through VoG OrGND ... ie i e e i ean e aas +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................. 1.256 W

DB or PW package ............ 05W

Npackage ......c.covvuvenennisn 1.1W
Storage temperature range, Tstg + o« vevvnereiernnensiiiiiiiiiii i —-65°C to 1560°C

1 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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 55 Vv
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \'
\ Input voltage 0 Vco \
Vo Output voltage 0 Vce \
loH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —-40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

TA =25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX | UNIT
; MIN TYP MAX
loH =-50 3.156 3.656 3.15
VoH OH kA 45V v
IOH = -8 mA 25 24
loL =50 . 0.1 0.1
VoL OL =50 kA 45V v
loL=8mA 0.36 0.44
Ii  |AorOEinputs |Vj=Vceor GND 55V +0.1 1| pA
loz V| =Vgg or GND 55V +0.25 +25 pA
Icc Vi=VgccorGND, Ip=0 55V 2 20| pA
Algct | Oneinputat3.4V, OtherinputsatVocorGND | 55V 1.35 15| mA
Ci " | V)= Vo or GND 5V 4 10 10| pF
Co Vo =Vgce or GND 5V 15 pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VoG.
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SN74AHCT125

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 ~ DECEMBER 1995

switching characteristics over recommended operating

otherwise noted) (see Figure 1)

free-air temperature range (unless

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
I{
PLH A Y ns
tPHL
t . )
PZH OE \ CL=15pF ns
tpzL
% —
PHZ OE Y ns
tpLz
t
PLH A Y ns
tPHL
I —
Pahi OE Y CL =50pF ns
tpzL
t —
PHZ OE v ns
tpLz
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta =25°C
PARAMETER (INPUT) (OUTPUT) Vee VN TYP  WAX MIN MAX| UNIT
tsk(o) A Y 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgg = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \'
VoL(v)  Quiet output, minimum dynamic Vo -0.8 \
VoH(v)  Quiet output, minimum dynamic VoH \
VIH(D) High-level dynamic input voltage 2 v
ViL(D) Low-level dynamic input voltage 0.8 v
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT
Cpd Power dissipation capacitance CL =50pF, f=1MHz pF
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-39
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SN74AHCT125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee TEST S1
1kQ 817 0 open " tPLH/tPHL Open
From Output PN AN tpLz/tPzL Ve
Under Test l © anD tpHZItPZH GND
CL
(see Note A)
" LoADcIRcuIT Output : v
cc
Control
Input 5V '; ;\;— —— Vec (low-level | 1.5V 15V oV
Note B, : . enabling) , |~ — T T T T T
(see Note B) | | oV L — —» :‘_ I
tPLH —H h—dl— tPHL » Output || P2 "’: p ~ Voo
i i I ——— VOoH Waveform 1 | 15V | |
In-Phase | 15V 15V S1atVee | VoL+03Vy,,
* Output | (see Note C)
. | VoL || tPHZ ¥ &
| —p— 1 tPZH-¥ [
tPHL —ﬁ—b' | PLH Output | l VoH
| I v Waveform 2 15V VoH-0.3V
Out-of-Phase \ 1.5v /sy o ( s1 o GNCI; - —ov
Output see Note
——— VoL
VOLTAGE WAVEFORMS ‘ VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz,Zo =50 Q, ty =3 ns, tf=3ns.
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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

M3IA3Hd 10NA0Hd
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SN74AHCT126
QUADRUPLE BUS BUFFER GATE

WITH 3-STATE OUTPUTS
SCLS265 - DECEMBER 1995
® Inputs Are TTL-Voltage Compatible D, DB, N, OF; I:I\'fé PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW) .
CMOS) Process 10e [
® Package Options Include Plastic N
Small-Outline (D), Shrink Small-Outline 1y [
(DB), Thin Shrink Small-Outline (PW) 20E [
Packages, and Standard Plastic (N) DIPs oA [
- 2y ]
description GnD [

The SN74AHCT126 quadruple bus buffer gate
features independent line drivers with 3-state
outputs. Each output is disabled when the
associated output-enable (OE) input is low. When
OE is high, the respective gate passes the data
from the A input to its Y output.

The SN74AHCT126 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 4
logic symbolt logic diagram (positive logic)
10E — EeN ! 108 —~
2 . v -———-—3— 1Y
1A ——m8m8M8 2 ) 3
206 —— ] 6 1A v
5 S |
2A ————— 4
10
30E —9——— 8 208
A —— 3Y 2A S 8 2y
13 |V
—_— 1
40E 12 ————— 4Y
4A — 10
30E —
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and 9 A 8
|EC Publication 617-12. 3A l/ 3y
13
40E ————>1
A 12 I/ 11 &y
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW products in the or Copyright © 1995, Texas Instruments Incorporated
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M3IA3Hd LONAoYd

SN74AHCT126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS265 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOltage range, VoG « v v vvrreiitietiietisiiirateieitiie i iiieaaeieiaes -05Vto7V
Input voltage range, Vi (see Note 1) ..ot i -05Vto7V
Output voltage range, Vo (seeNote 1) ...t v -05Vto7V
Input clamp current, K (VI<0) oovviieiiii it e ..=20mA
Output clamp current, lok (VO<00rVo>Veg) wvvviiiiiiiii e —-20mA
Continuous output current, lg (Vo =01t0Vgg) covvniieii 25 mA
Continuous current through Voo Or GND ..ot i +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.25 W

DB or PW package ............ 05W

Npackage ..........covvuvnnnnn 1.1W
Storage temperature range, Tgtg «««vvvenreriiiiiiiiii e —-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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
Vee Supply voltage 4.5 5.5 \)
VIH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \)
\l Input voltage 0 Vco \
Vo Output voltage 0 Vgce \
IoH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature ' -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

PARAMETER TEST CONDITIONS Vee Ta=25°C MIN  MAX| UNIT
MIN TYP MAX
IoH =—50 pA 3.15 3.65 3.15
VoH IoH = -8 mA 45V s 24 v
IoL = 50 pA 0.1 0.1
VoL loL=8mA 45V 0.36 oas| ¥
Iy | AorOEinputs |V} =Vgc or GND 55V +0.1 +1 uA
oz "] Vi =Vee or GND 55V +0.25 £25| pA
Icc Vi=VogorGND, Ip=0 55V 2 20| pA
AlgcH Oneinputat3.4V, OtherinputsatVogorGND | 65V 1.35 15| mA
Ci =Vgc or GND 5V 4 10 10| pF
Co Vo = V¢ or GND 5V 15 pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vog.
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SN74AHCT126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS265 - DECEMBER 1995 |

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

. FROM TO LOAD Tp =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
t
PLH A Y ns
tPHL
|{
PzH OE Y CL=15pF ns
tpzL
t
PHZ OE Y ns
tpLz
i
PLH A Y ns
tPHL
" -
PzH OE Y CL=50pF ns
tpzL
|{
PHZ OE v ns
tpLz
output-skew characteristics, C = 50 pF (see Note 4)
FROM TO Tp =25°C '
PARAMETER V, MIN MAX | UNIT
(INPUT) (OUTPUT) ce MIN TYP MAX
tsk(o) A Y 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vog =5V, C_ = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN TYP . MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 v
VoL(v)  Quiet output, minimum dynamic VoL -0.8 v
VOH(v)  Quiet output, minimum dynamic Vo v
VIH(D) High-level dynamic input voltage 2 v
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Tp =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance CL =50 pF, f=1MHz pF
‘V TEXAS
INSTRUMENTS
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SN74AHCT126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS265 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vec TEST st
_ 1kQ $17 0 open tPLH/tPHL Open
From Output Py AN ° tpLZ/tPZL Vce
Under Test l GND tPHZ/tPZH GND
CL
(see Note A) I
LOAD CIRCUIT
Output v,
' cC
Control
————— v,
Input sV . cc (low-level 15V 15V ov
(see Note B) . . enabling) N—
I I ov tpzL —¥ :4— |
tPLH —-Iﬁ—ql I"—’LI tPHL ' Output | | Lz _’i ;‘_ ~Vee
| | ——=— VoH Waveform 1 I 15V | | Ver +03V
In-Phase | 1.5V 1.5V S1atVge | JoL+2s VoL
Output : VoL (see Note C) || teHz lF"
| ‘ tpzH
tpHL —¢—] —>=tpLy Output AU ———— Vou
I I VOH Waveform 2 15V VOH-03V
Out-of-Phase 15V 15V S1at GND : oV
Output i (see Note C) =
——— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES . ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo = 50 Q, ty =3 ns, tf = 3 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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Designed Specifically for High-Speed
Memory Decoders and Data Transmission
Systems

® [ncorporates Three Enable Inputs to
Simplify Cascading and/or Data Reception

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
Al U16thc
B[z 15[] YO
Clls 14]] Y1
G2A []4 13HY2
G2B []5 12[] Y3
G1f}e 11]] Y4
Y7 (|7 10[] Y5
GND [}8 IRG

The SN74AHCT138 3-line to 8-line decoder/demultiplexer is designed to be used in high-performance
memory-decoding or data-routing applications requiring very short propagation delay times. In
high-performance memory systems, this decoder can be used to minimize the effects of system decoding.
When employed with high-speed memories utilizing a fast enable circuit, the delay times of this decoder and
the enable time of the memory are usually less than the typical access time of the memory. This means that

the effective system delay introduced by the decoder is negligible.

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding.
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one
inverter. An enable input can be used as a data input for demultiplexing applications.

The SN74AHCT138 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
ENABLE INPUTS SELECT INPUTS OUTPUTS
G1 G2A G2B [ B A Yo Y1 Y2 Y3 Y4 Y5 Yé Y7
X H X X X X H H H H H H H H
X X H X X X H H H H H H H H
L X X X X X H H- H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H H L H H H
H L L H L H H H H H H L H H
H L L H H L H H H H H H L H
H L L H H H H H H H H H H L
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW products in the or Copyright © 1995, Texas Instruments Incorporated
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

logic symbols (alternatives)t

BIN/OCT 15 DMUX 15
A ; 1 0 " YO0 A 0 0 L—“ YO
B — 2 1 2 B 2 >——-—13— Y1
c 4 2 LI c 2 2p——"—r2
12 12
% 3F Y3 2 3apb———v3
6 1 1
G1 - 1 4 Y4 G1 . 4 >—10— Y4
G2A —5——-—5 EN 5 10 vs G2A sph— 5
G —— I 6 Y6 G2B eb—2 vo
7
7 Y7 7 ¥—— Y7
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
V — 15
[ 4 P L0
* (=
@ 13
b—— Y2
Select B e
<
Inputs | 12
-
Data
&-— Outputs
- D LU
¢
N ¢ P
[ o
* [
G2A 4 ): 7
Enable a28 5 I—Q \ Y7 -
Inputs 6 /]
Gi———l >o—|
b TEXAS
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v vvnrii it e e -0.5Vto7V
Input voltage range, Vi (see Note 1) ... e -05Vto7V
Output voltage range, Vo (see Note 1) ... -05Vto7V
Input clamp current, K (VI<0) et e et i e i e e —20 mA
Output clamp current, Iok (VO<00rVo>VEE) vvveriiiiiiiiiii i -20 mA
Continuous output current, lo (Vo =010 Vgg) covviviniii 25 mA
Continuous current through Voo or GND ... 75 mA
Maximum power dissipation at Tp = 565°C (in still air) (see Note 2): D package ................... 1.3W

DBpackage ................. 0.55 W

Npackage .........ccccvvnnennn. 11W

PWpackage .................. 0.5W
Storage temperature range, Totg -« « -« v« vrevrurnnrasraaareeaaerta s -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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage ) 45 5.5 '
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 Vv
Vi Input voltage S 0 Vce Vv
Vo Output voltage 0 Vce Vv
IoH High-level output current -8 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

TA = 25°C
PARAMETER TEST CONDITION: V, MIN MAX NIT
' CONDITIONS CCI™MN TYP wmaAX v
IOH = 50 pA 315 3.65 3.15
V 45V v
OH IoH =8 mA VI s 24
loL =50 pA 0.1 0.1
V 45V \
oL loL=8mA 0.36 0.44
I V| = VoG or GND 55V 0.1 | pA
Icc V| =Vgg or GND, lo=0 55V 4 40| pA
Algct Oneinputat 3.4V, Other inputs at Voo or GND 55V 1.35 151 mA
loff Vo =55V oV 0.5 5 pA
Gi V| = VGG or GND 5V 4 10 10| pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V.

¥ Texas
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SN74AHCT138 ‘
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 — DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,

Vec =5V £0.5V (unless otherwise noted) (see Figure 1)
. FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | min Ty max| MIN MAX| UNIT
t 76 104 1 12].
PLH A/B,C AnyY CL=15pF ns
tPHL 76 104 1 12
tPLH 6.6 9.1 1 105/

Any Y CL=15pF n:
tPHL a1 w L=15p 66 9.1 T 18] ™
tPLH : 7 96 1 1]

AnyY CL=15pF n
PHL G2A, G2B ny L p o8 ” m S
tPLH 8.1 1.4 1 13

Y =
tPHL AB,C Any O =50pF 81 114 1 B ™
tPLH 71 1041 1 115
G1 Any Y =50 pF
PHL n O =507 71 104 T 1s|
tPLH _ 75 106 1 12
Y =
\PHL G2A, G2B Any CL =50 pF 75 108 : o] ™
operating characteristics, Vgc =5V, Tp = 25°C
_ PARAMETER TEST CONDITIONS' TYP| UNIT
Cpd Power dissipation capacitance per gate G =50pF, f=1MHz 49 pF
PARAMETER MEASUREMENT INFORMATION
————— 3V
From Output Input
Test 1.5V 15V
Under Test Point (see Note B) | | ov
CcL . tPLH —H “'—+ tPHL
(see Note A) i | | ——— VoH
- '"gu'zaset | Asv II -I\ 15V
LOAD CIRCUIT pu | VoL
tPHL —H——-Dl ﬁ—’l— tPLH
Vv
Out-of-Phase l 15V ! 15V OH
Output ) )
? ——=— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg = 50 Q, ty = 3 ns, = 3 ns.
_ C. The outputs are measured one at a time with one input transition per measurement.

" Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 ~ DECEMBER 1995

APPLICATION INFORMATION

SN74AHCT138

BIN/OCT 15
14
13
12
11

10

-

Vee

EN

olslo | IN
[

N o o O N = O

N o o &2 O N =2 O

SN74AHCT138
BIN/OCT 15

-

T/

12
1

12
S 13

EN

e
14

7
>~ 15

alalo [0 |d
fo
~ o o0 »p @ N = O

||I—

SN74AHCT138

BIN/OCT 15
P 16

A~ 947
> 18
S———————— 19

20

>N
EN 21

alsdjlo (@ [N |-
R0

N o o A O N - O
~ l/

il

Figure 2. 24-Bit Decoding Scheme
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SN74AHCT138

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

A0

APPLICATION INFORMATION

SN74AHCT138

BIN/OCT

A1

A2

Vee
A3

A4

EN

N o o A O N - O

SN74AHCT138

BIN/OCT

EN

N O oA WO N = O

SN74AHCT138

BIN/OCT

EN

N o G h ON = O

SN74AHCT138

BIN/OCT

EN

Do

il . 1 i
o lhjo |® [N = aldljlo | |IN |- a|dlo |O N | = ajls o | |ND |-

N o o A~ WO ND = O

Figure 3. 32-Bit Decoding Scheme
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SN74AHCT139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS267A - DECEMBER 1995 — REVISED FEBRUARY 1996

® Inputs Are TTL-Voltage Compatible D, DB, N, %%C‘I'é PACKAGE
® EPIC™ (Enhanced-Performance Implanted (T W)
CMOS) Process = U
1G []1 164 Veo
® Designed Specifically for High-Speed 1A[l2 150126
Memory Decoders and Data Transmission 18[s 140l 2A
Systems 1Y0 [| 4 13[] 2B
® Incorporates Two Enable Inputs to Simplify 1Y1 [ls 12]] 2vo
Cascading and/or Data Reception 12 [le 11]) 21
® Package Options Include Plastic 1¥3 |7 10[] 2Y2
Small-Outline (D), Shrink Small-Outline GND [|8 ofl 2v3

(DB), Thin Shrink Smali-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT139 is a dual 2-line to 4-line decoder/demultiplexer designed for 2-V to 5.5-V V¢ operation.
This device is designed to be used in high-performance memory-decoding or data-routing applications requiring
very short propagation delay times. In high-performance memory systems, this decoder can be used to
minimize the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit,

the delay times of this decoder and the enable time of the memory are usually less than the typical access time
of the memory. This means that the effective system delay introduced by the decoder is negligible.
The active-low enable (G) input can be used as a data line in demultiplexing applications. These
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its
driving circuit.
The SN74AHCT139 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUTS
n SELEoT OUTPUTS
B A YO Yi Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
EPIC is a trademark of Texas Instruments Incorporated.
%’wm’ ':’m“ “xm.#x: Mm’&“&?w :.’:.‘I Copyright © 1996, Texas Instruments Incorporated
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SN74AHCT139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS267A — DECEMBER 1995 — REVISED FEBRUARY 1996

logic symbols (alternatives)t

XY 4 DMUX 4
1A —2——-——1 op——— 1v0 1A —2———-40 0 op——————— 1v0
3 L 5 3 G 5
1B 1 1Y1 B ——1 3 1P 1
_ 1 6 — 6
16 ——DEN 2p— 1v2 16 —N 2P 1v2
7 7
'3 L—u 1Y3 3 L————-ﬂ 1Y3
14 >-———"— 2Y0 14 L———-—1—1— 2Y0
_ 10 —_ 1
25 15 S 2Y2 28 15 P 2v2
26 — I 9 26 —N 9
>~ 2v3 > 2Y3
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
' N
— > 4 1vo
@ CD
* b 5 1
L - )3 & vz
1A 2 >c 1
Select
Inputs 3 — 7 13
1B :
S Data
Outputs
z 2_ av0
o> 33
*—] LIPS
' [
“ ): 10,y
2A 9
Select >c ‘|> \_
Inputs 13 9 2v3
28 >o—<>—c{> : 7
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SN74AHCT139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS267A - DECEMBER 1995 - REVISED FEBRUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VG - cveverinnoenrinonuennoeeuenenssansierncrnsnnssnnssnansnns -05Vto7V
Input voltage range, Vi(see Note 1) .......cineiiii i ciiie i nnans -05Vto7V
Output voltage range, Vo (seeNote 1) ...t -05Vto7V
input clamp current, Ik (VI <0) v ove ittt e e i e e i i -20 mA
" Output clamp current, Iok (VO <0 0rVO>VEE) wvvvniniiiiiiiii it —20 mA
Continuous output current, lo (Vo =010 Vo) cviviiiiiii i 25 mA
Continuous current through Voo OrGND ..ot i eeeeaens +75 mA
Maximum power dissipation at Ta = 565°C (in still air) (see Note 2): Dpackage ................... 1.3W
DBpackage ................. 0.55 W

Npackage ..................... 11W

PWopackage .................. 0.5W

Storage temperature range, Tgtg ««vvvverriiiiiin i —-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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
\ole} Supply voltage 4.5 55 \
VIH High-level input voltage 2 \]
VIL Low-level input voltage 0.8 v
Vi Input voltage 0 Vceo \
Vo Output voltage ) 0 Vce \
10H High-level output current -8| mA
loL Low-level output current 8] mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Tpa = 25°C
PARAMETER - TEST CONDITIONS Vee A MIN MAX | UNIT
MIN TYP MAX
IoH =-50 pA 3.15 3.65 3.15
V 45V v
OH IOH = -8 MA 25 24
loL =50 pA 0.1 0.1
Vi 45V \'
oL loL =8 mA 0.36 0.44
I Vi=Vgg or GND 55V 0.1 11 pA
Icc V| =Vgg or GND, lo=0 55V 2 20| A
Algct One inputat 3.4V, Other inputs at Voo or GND 55V 1.35 151 mA
. Ci V| =Vgg or GND 5V 4.5 pF
¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V.
‘b TEXAS
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SN74AHCT139
DUAL 2-LINE TO 4-LINE DECODERIDEMULTIPLEXER

SCLS267A - DECEMBER 1995 — REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,

Vcc 5V +£ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE N TvP wAx] MIN MAX [ UNIT
t 1
PLH AorB Y CL=15pF ns
tPHL i 1
t 1
PLH G Y CL=15pF ns
tPHL 1
t 1
PLH AorB Y CL =50 pF ns
tPHL 1
t 1
PLH G Y CL=50pF ns
tPHL 1
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance CL =50pF, f=1MHz 26 pF
PARAMETER MEASUREMENT INFORMATION
————— 3V
From Output Input
Test 15V 1.5V
Under Test ' Point (see Note B) | | ov
tPLH —F——-ﬁ H— tPHL
(see Note A) I ——— VOH
= In-Phase | 15V | 1.5V
LOAD CIRCUIT Output | VoL
tPHL —n—t| p—bl— tPLH
| | VoH
°“"°‘gl::z‘: 15V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg = 50 Q, ty =3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS252 - OCTOBER 1995
® Inputs Are TTL-Voltage Compatible DB, DW, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (ToP VIEW)
CMOS) Process 1ol U Tv,
® High Latch-Up Immunity Exceeds 300 mA ol ; fg ] 2%
Per JEDEC Standard JESD-17 2valls 18l 1v4
® Package Options Include Plastic 1A2[l4 17[) 274
Small-Outline (DW), Shrink Small-Outline 2v3[]s 16) 172
(DB), Thin Shrink Small-Outiine (PW) 1mlls 15[ 2A3
Packages, and Standard Plastic (N) DIPs ov2[l7 14] 1Y3
descrioti 174 ()8 13[] 2A2
escription oville  12fl1va
This octal buffer/driver is designed specifically to GND [0 1]l 2At

improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-oriented receivers and transmitters.

The SN74AHCT240 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.

The SN74AHCT240 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
Y

OE
L
L
H

X rm I>

L
H
z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Infonnatlon I8 current as of publication date.
Products conform to specifications per the terms of Texas Instruments

landardyearrany, roducion procssig doss ot necosarly nlude ‘b Texas
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SN74AHCT240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS252 - OCTOBER 1995
logic symbolt ' logic diagram (positive logic)
1 >
10E ———INMEN 108
- I E T’
2 18
1A1 2 > v 18 1Y1 1A1 11
4 y 16
1A2 6— " 1Y2 )
1A3 8—— 12 1Y3 1A2 4 l ; 16 1Y2
1A4 ———— 1¥4 {
6 14
1A3 1Y3
20E LI
8 |I>[ 12
" - C ° 1A4 — 1v4
2A1 ETEEEE D> v - 2Y1
2A2 ————————] - 2Y2
15 5 __ 19
2A3 2Y3 20E
17 3
2A4 ——— 2Y4 |
[l:l 9
2A1 " 2Y1
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. : ',
2a2 —2 2v2
5
ot DS
oAs — I ; 8 ova

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

Supply VOtage range, VGG « v v viveninin ettt tirsaiesteeninstsrasnensnsnsnns -05Vto7V
Input voltage range, Vi (See NOte 1) . ... iviir ittt ettt ce et e i e eeens -05Vto7V
Output voltage range, Vo (SEENOtE 1) ... vi ittt ittt it i ee i it eaaaeas -05Vto7V
Input clamp current, ik (V<O Or Vi>VEE) cvnvniniiiiiiiiii it ii e e iaeens -20mA
Output clamp'current, lok (VO <0 OrVO > VEE) wevitrmriiiii e iaeae e aaneaanns -20mA
Continuous output current, lo (VO =010 VGE) «vvvreiiiiiiiiiiiiiiiiie i i iiinennanns +25mA
Continuous current through Voo OF GND . ..vun ittt eaaes +75mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ...........c...uo.. 1.3W

PWpackage .................. 0.7W
Storage temperature range, Ttg e e e v eveenmenenna et -65°C to 150°C

tStresses beyond thoss 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 voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

s
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SN74AHCT240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS252 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN MAX ]| UNIT
Vece Supply voltage 4.5 5.5 Vv
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
\ Input voltage 0 Vce \
Vo Output voltage 0 Vce \
IoH High-level output current -8 mA
loL Low-level output current 8] mA
At/Av  Input transition rise or fall rate 20| ns/V
Ta Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN MAX | UNIT
MIN TYP MAX
Von IoH =—50 pA 45V 3.15 3.65 3.15 v
loH=—-8mA 25 2.4
VoL loL =50 pA 45V .001 0.1 0.1 v
loL=8mA 0.36 0.44
loz Vo = Vcg or GND 55V +0.25 +25| pA
) V)= Vg or GND 55V +0.1 +1 pA
Icc V| = Vg or GND, lo=0 55V 4 40| pA
Algct Oneinputat3.4V,  OtherinputsatVccorGND | 55V 1.35 15] mA
loff Vo=565V oV 0.5 5] pA
Ci V| =Vgg or GND 5V 25 10 10| pF
Co Vo = Vg or GND 5V 3 pF
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee-
“’) TEXAS
INSTRUMENTS
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SN74AHCT240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS252 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,

Vge =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ mMIN Tvp Max| MIN MAX| UNIT
§ 5.4 74 1 8.
PLH A Y > ns
tPHL 5.4 7.4 -1 8.5
§ 7.7 104 1 12
PZH OE Y CL=15pF ns
tpzL 77 104 1 12
I — X 10.4 1
PHZ OF % 83 10 21 s
tpLZ 83 104 1 12
tpL| 5.9 8.4 1 9.5
PLH A % ns
tPHL 59 84 1 9.5
tpzH — 82 114 1 13
Y = F '
tpzL OF Ci=50p 82 114 T 1] ™
t 8.8 1.4 1 13
PHZ oF Y ns
tpLz 88 114 1 13
output-skew characteristics, C| = 50 pF (see Note 4)
TA =25°C
PARAMETER MIN MAX| UNIT
MIN  MAX
tsk(o) Output skew 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voo = 5 V, C|_ = 50 pF, Tp = 25°C (see Note 5)
) PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.6 v
VoL(v)  Quiet output, minimum dynamic Vo -0.6 Vv
VOH(v) . Quiet output, minimum dynamic Vo 4.1 \
VIH(D) High-level dynamic input voltage 2 v
VIL(D) Low-level dynamic input voltage 0.8 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance CL =50 pF, f=1MHz 10 pF

*’J TEXAS

INSTRUMENTS

3-58 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN74AHCT240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS252 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vec TEST S1
1kQ s“/‘ O Open tPLH/tPHL Open
From °“}rP"‘ * AN o pe tpLZItPZL Vce
Under Test _I_ GND tPHZ/tPZH GND
CL
(see Note A)
LOAD CIRCUIT
Output 3V
Control 15V 15V
(low-level i : ov
e Nl
enabling) tpzL —» :‘_ I |
Input 15V ey Output _|"\_I | P _.: I‘_/——- ~Vec
l . I . oV Waveform 1 | 15V | | f 3
StatVee : VoL + 03V,
tPLH H | (see Note B) ' | > | oL
| | H——J—I tPHL oz _’{ "lPHZ *
I ——— VoH Output l - ——— VoH
Output 1.5V 1.5V W;'eaf“’é"'; ; 7,! 15y \VOH-03V
VoL (see Note B) ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C| includes probe and jig capacitance.

. 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.

. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty = 3 ns, t; = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

o0 w
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A ~ OCTOBER 1995 — REVISED JANUARY 1996

@ [nputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

©® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (DW), Shrink Smali-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

This octal buffer/driver is designed specifically to
improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-oriented receivers and transmitters.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)
10E [} ™ 20 Voo
1A1[]2 19f] 20E
2v4({ls 18[] 1Y1
1A2(]4 17[1 2A4
2v3(ls 16f] 12
1A3[]e 15[] 2A3
2v2 [}z 1] 1v3
1A4[]s 13[] 2A2
2v1 f]o 12]] 1v4
GND[10 1]l 2A1

The SN74AHCT244 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.

The SN74AHCT244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS

OE A

OUTPUT
Y

H
L
Z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date.
Producu conform w apoclﬁwlom per the terms of Texas Instruments

warranty. Production processing does not necessarily include
lmlng ofall parlmmn

b TEXAS
INSTRUMENTS

Copyright © 1996, Texas Instruments Incorporated
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A — OCTOBER 1995 ~ REVISED JANUARY 1996

logic symbolt logic diagram (positive logic)

1 108 C{>
10E ————NEN

m | C [
2 18
V- > vi— "% v a1 2] : 1Y1
4 16
1A2 re— — 1Y2 )
\/E 16
1A3 —————— - 1Y3 _4 12
P 2 1A2
1A ————— -

14 |
14
6 S 13

1A3
OE _12__._5 EN /
2 . 8 12

11 -1 - 9 1A4 i
2At ——mm8m8 > v 2Y1 ‘

13 7
2A2 5 5 2y2 19
2A3 ——— 2Y3 20E :D

17 3

2A4 ——— —— — 2Y4

9
_ oag —1 ] ; 2v1
t This symbol s in accordance with ANSVIEEE Std 91-1984 and

IEC Publication 617-12.

13 2v2

2A2

7

15

2A3 2Y3

PV >—_——3 2Y4

i

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

Supply voltage range, VoG «vvvvviiiniiii i i it . =05Vto7V
Input voltage range, V] (SEe NOte 1) . ... eieiii it ce i i -05Vto7V
Output voltage range, Vo (see Note 1) ......coeiiiiiiii e -05Vto7V
Input clamp current, K (V<O Or V> VEE) cvovvniniiin it i it iiiaieneienes - 20 mA
Output clamp current, Iok (VO <0 O0rVO>VEE) tvvnriiiiriiiiiiiiiiiiiiiiiiiiiiiaiaineas -20mA
Continuous output current, Io (Vo =0t0VGE) «vvvviririniiiii i +25 mA
Continuous current through VoG orGND ..ot e +75mA
Maximum power dissipation at Ta = 565°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7W
Storage temperature range, L T -65°C to 150°C

tstresses 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A - OCTOBER 1995 — REVISED JANUARY 1996

recommended operating conditions(see Note 3)

MIN  MAX | UNIT
Vee Supply voltage 4.5 5.5 \
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \%
\ Input voltage 0 Vceo \
Vo Output voltage 0 Vce \
IoH High-level output current -8|] mA
loL Low-level output current 8] mA
At/Av  Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 26°C MIN MAX | UNIT
MIN TYP MAX
Von IOH =— 50 pA 45V 315 3.65 3.15 v
IoH=—-8mA 2.5 2.4
VoL loL = 50 pA 45V 0.1 oty
loL=8mA 0.36 0.44
loz Vo = Vgg or GND 55V +0.25 +2.5 A
I V| =Vgg or GND 55V © 101 £1] pA
Icc V| = Vg or GND, lo=0 55V 4 40 pA
Alget Oneinputat 3.4V, Other inputs at Vg orGND | 65V 1.35 151 mA
loff Vo=55V ov 0.5 5| pA
Ci Vi =Vgg or GND 5V 2.5 10 10 pF
Co Vo =Vgc or GND 5V 3 pF
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vce.
{iP TEXAS
INSTRUMENTS
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SN74AHCT244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A - OCTOBER 1995 — REVISED JANUARY 1996
—

switching characteristics over recommended operating free-air temperature range
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANGE MNP WAX MIN MAX| UNIT
. g 1 8.5
r— A v 5.4 7.4 ns
tPHL 5.4 7.4 1 8.5
tpzH _ 7.7 104 1 12 '
=15pF ns
tpzL OE Y CL=15p 7.7 104 1 12
I{ — 9.4 1 1
PHZ OE Y > 0 ns
tpLz 5 9.4 1 10
tPLH A v 5.9 8.4 1 9.5 ns
tPHL 5.9 8.4 1 9.5
tpzH _ 82 114 1 13
= F
tpzL OE Y CL=%0p 82 1.4 1 B ™
¢ 88 114 1 13
PHZ oE Y ns
tpLz 8.8 1.4 1 13
output-skew characteristics, C|_ = 50 pF (see Note 4)
PARAMETER \'/ Ta = 26°C MIN MAX| UNIT
ce MIN _MAX
tsk(o) Output skew 5V05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgg = 5 V, C = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(P)  Quiet output, maximum dynamic Vo 0.7 Vv
VoL(v) Quiet output, minimum dynamic VoL -0.7 \
VOH(V)  Quiet output, minimum dynamic VoH 4.1 Vv
VIH(D) High-level dynamic input voltage 2 \)
VIL(D) Low-level dynamic input voltage 0.8 '
NOTE5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =56V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
' Cpd Power dissipation capacitance CL =50 pF, f=1MHz 82| pF
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A - OCTOBER 1995 — REVISED JANUARY 1996

PARAMETER MEASUREMENT INFORMATION

1kQ

From Output ° AMA
Under Test —L

CL
(see Note A)

GND

LOAD CIRCUIT

Input 15V
i ov

|
tpLH —e—» l
| ! n——ﬂl— tPHL
! ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

o0 w

o Ve
SV O Open
o

Output
Control
(low-level
enabling)

Output
Waveform 1
S1atVce
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1

tPLH/tPHL Open
tpL2/tPZL Vee
tpHZ/tPZH GND

|
thzL —b -

I
I
|
tpzH ¥
| ———— VOH

7,{1,5\, ‘f VOH -0.3V
=0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

. 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.

. Allinput pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zo =50 Q, ty = 3 ns, t{ = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS233A - OCTOBER 1995 ~ REVISED FEBRUARY 1996

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

@ High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DiPs

description

This octal bus transceiver is designed for
asynchronous two-way communication between
data buses. The control-function implementation
minimizes external timing requirements.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)
DIR[} 1 ~ 20 Ve
A1ll2 19[] OF
A2(ls 18(] B1
A3(] 4 17[1 B2
Adlls 161 B3
Asfle 15[] B4
Asl]7 14} B5
A7[]s 13]] B6
A8[} o 12[] B7

GND[j10  11[]B8

The SN74AHCT245 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.

The SN74AHCT245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
— OUTPUT
OE DIR
L L B data to A bus
L A data to B bus
H X Isolation

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. g does not y include

testing of all parameters.
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SN74AHCT245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS233A - OCTOBER 1995 — REVISED FEBRUARY 1996

logic symbolt

OE
DIR

A1

A2
A3
A4
A5
A6
A7
A8

19
G3

—

C

v1

<

LU N
1
—ﬁ 3EN1[BA]
3EN2[AB]
Z__t

>

2v

@

—_—]

{1

BRI S
—>———— B2
—&»——— B3
—&>—— B4
—<&»—— B5
—<¢p——— B6
—&»>— B7
—<&»>—— B8

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

logic diagram (positive logic)

DIR_1‘l_ ‘
i

C

Al ——4¢

|

4

A

4

\_v_/

To Seven Other Channels

18 py

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

SUPPIY VOItAGE rANGE, VGG « v vt eeeeeea e et it e et i et e a e ae e e aneaaras -05Vto7V
Input voltage range, Vi (SEE NOte 1) ..ottt e e e eae s -05Vto7V
Output voltage range, Vo (see Note 1) ... iii it ittt ieaeas -05Vto7V
Input clamp current, [IK (V<O Or VIS V) «vuviiit it it iiie it i iaaeraeanaes -20 mA
Output clamp current, ok (VO <O 0r VO >VEE) cvnririniniiiiiiiiiiii it iiiai e —20 mA
Continuous output current, Io (Vo =01t0Vog) cvvivenii e +25 mA
Continuous current through VoG OrGND . ..o it eeenes ... 75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DBpackage .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ..........cooenn.. 1.3W

PWpackage .................. 0.7W

Storage temperature range, Tstg

-65°C to 150°C

1 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

except for the N package, which has a trace length of zero.
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SN74AHCT245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS233A - OCTOBER 1995 - REVISED FEBRUARY 1996

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4.5 5.5 v
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 Vv
V) Input voltage 0 Vce Vv
Vo Output voltage 0 Ve \
IoH High-level output current - -8] mA
loL Low-level output current 8] mA
At/Av Input transition rise or fall rate 20} ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Ta =25°C
PARAMETER TEST CONDITIONS Vce MIN _ TYP  MAX MIN MAX | UNIT
Von I0H = =50 pA a5y | 215365 3.15 v
loH=-8mA 25 24
VoL 1oL = 50 pA 5V 0.1 1]
loL=8mA v 0.36 0.44
loz |AorBinputst {Vo=Vcgor GND 55V +0.25 25| pA
I OE or DIR V| = Vo or GND 55V +0.1 £#1| pA
Icc V) = Vgg or GND, lo=0 55V 4 40| pA
Algct Oneinputat3.4V, Other inputs at VggorGND | 55V 1.35 15| mA
loff Vo=55V oV 05 5| uA
GCj OE or DIR V| =Vcg or GND 5V 25 10 10| pF
Cio |AorBinputs |V;=Vgcor GND 5V 4 pF

t For I/0 ports, the parameter Iz includes the input leakage current.
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or vVce-
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SN74AHCT245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCLS233A - OCTOBER 1995 - REVISED FEBRUARY 1996
switching characteristics over recommended operating free-air temperature range,
Vcg =5 V0.5V (unless otherwise noted) (see Figure 1)
' FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TvP MAx| "N MAX| UNIT
t 45 7.7 1 85
PLH AorB BorA CL=15pF ns
tPHL 4.5 7.7 1 8.5
t 89 138 1 15
PZH OE AorB CpL=15pF ns
tpzL 89 138 1 15
tPHZ _ 92 144 1 155
A =
pLz OE orB CuL=15pF 92 144| 1 18] ™
t k ‘ 53 87 1 95
PLH AorB BorA CL =50 pF ns
tPHL 5.3 8.7 1 9.5
tPzH — 97 148 1 16
AorB =50 pF
tpzL OF ° CL=50p 97 148 PEETY
tpHZ — 10 154 1 165
Lz OE AorB OL = 50pF 0 154] 1 16s5|
output-skew characteristics, C|_ = 50 pF (see Note 4)
TA = 25°C
PARAMETER Vee A MIN MAX| UNIT
MIN MAX
tsk(o) Output skew 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vg = 5 V, C = 50 pF, Ty = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VOH(V) Quiet output, minimum dynamic VoH 4 Vv
ViHD) - High-level dynamic input voltage 2 )
ViL(D) Low-level dynamic input voltage 0.8 V'
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per transceiver CL=50pF f=1MHz 13 pF
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SN74AHCT245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS233A - OCTOBER 1995 — REVISED FEBRUARY 1996

PARAMETER MEASUREMENT INFORMATION

o Vcc
1kQ s"/‘ o
From Output ® AN Open
Under Test l ° GND
(see Not I
LOAD CIRCUIT
—————— 3V
Input 15V 15V
| | ov
tpLH ——>! '
i } N—J'— tPHL
I ——— VoH
Output 15V 1.5V
VoL
VOLTAGE WAVEFORMS
DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tPLH/tPHL Open
tpLZ/tPzL Vee
tPHZ/tPZH GND
Output 3V
Control
(low-level 1.5V 18V ov
bling) , o =
enabling) 171 —q r—— I
Output I tPLz _.: oy =Vee
Waveform 1 | 15V | |
S1toVee | VoL +0.3V VoL
(see Note B) |1 tpHz M IP—
Output | — ——— VoH
Waveform 2 15V VoH-03V
$110 GND i ~0V
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

oo

. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty=3ns, ti=
. The outputs are measured one at a time with one input transition per measurement.

3ns.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT373 is an octal-transparent
D-type latch. When the latch-enable (LE) input is
high, the Q outputs follow the data (D) inputs.
When LE is low, the Q outputs are latched at the
logic levels of the D inputs.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)
6€f 1 Vee
1al]2 8Q
1Df}s 8D
0 [}4 7D
2a(ls 7Q
3alls 6Q
anf]7 6D
4D [ 8 5D
4] 5Q

GND [ 1 LE

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the 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

interface or pullup components.

OE 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.

The SN74AHCT373 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X Y4
EPIC is a trademark of Texas Instruments Incorporated.
Eg:;::"; :h?:’m% 1;';.»3';-;;';. mpf&:mc “':!::ta“ mm ohlznu: ” Copyright © 1995, Texas Instruments Incorporated
ange or discontinue these products without notice. TEXAS
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SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

logic symbolt logic diagram (positive logic)
1
OF ——Bﬁ EN . oE C{>
LE ———]c1 1
-] C LE
3 2 <
1 — 1D [ 1Q ’1
2D - TS 2Q 3 .. 2 12
) 3Q D — 1D |
8 9
40 ——— ————— 4q
13 12
0 1 15
6D —————— L eQ v
17 16 e
T T To Seven Other Channel
8D 8Q 0 Seven er anneis

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 VOItAgE raNge, VGG « vt v vnetntnent ittt it e, -05Vto7V
Input voltage range, Vi (see Note 1) . ..ot i i -05Vto7V
Output voltage range, Vo (S€e NOte 1) ... oviiriiiiii ittt -05Vto7V
Input clamp current, Ik (Vi <00rVi>Vog) vvvveviiiiiniiinnnnn. e -20mA
Output clamp current, ok (VO<00rVo>VEE) coveiiiiiiiiiii e iieieia et -20mA
Continuous output current, Ig (VO =010 VEE) «vvvvrirniiiiii i i +25 mA
Continuous current through Voo Or GND ..ot e ee s +75mA
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ...........coevnnnnn 1.3 W

PWpackage .................. 0.7W
Storage temperature range, Tgtg -« - rvreeeiiieniii -65°C to 150°C

tStresses 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 voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vece Supply voltage 45 55 \
ViH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 \
\ Input voltage 0 Vce v
Vo Output voltage 0 Vvee| V
IoH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHCT373

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

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

Ta =25°C
PARAMETER TEST CONDITIONS Vee N TYP  WAX MIN  MAX| UNIT
VoH loH =-50 pA 45V 3.15  3.65 3.15 v
loH=—-8mA 25 2.4
VoL loL =50 pA 45V 0.1 0.1 v
loL=8mA 0.36 0.44
loz Vo =V or GND 55V +0.25 25| pA
Il V) =Vcgc or GND 55V +0.1 +1 pA
Icc V| = Vg or GND, lo=0 55V 4 40 pA
Algat Oneinputat3.4V, Other inputs atVog orGND | 65V 1.35 15| mA
loff Vo=55V oV 0.5 5| uwA
Ci V)=V or GND 5V 4 pF
Co Vo=VgocorGND ’ 5V 6 " pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or vge-

. timing requirements over recommended operating free-air temperature range,
Vec =5V £0.5V (unless otherwise noted) (see Figure 1)
TA=25C | N max| unir
MIN MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 4 4 ns
th Hold time, data after LEL I 1 ns

switching characteristics over recommended free-air temperature operating range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MiN_ max] VN MAX [ UNIT

tPLH b a 7.2 1 8.5 ns
tPHL 7.2 1 8.5
[ 7.2 1 85
tPLH LE Q 7.2 T es|
PHL CL=15pF - -
tpzH oE a ' 8.1 1 95|
tpzL 8.1 1 9.5
t _
PHZ OE Q ns
tpLZ
tPLH ) D Q 9.2 1105 ns
tPHL 9.2 1 105
t 9.2 1 105
tPLH L& Q 9.2 T 15|
PHL CL=50pF - -
tPzH _ 10.1 1 15

OE Q ns
tpzL 10.1 1 15
t __ 9.2 1 105
PHZ OE Q ns
tpLZz 9.2 1 105

‘V TEXAS
INSTRUMENTS
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SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

noise characteristics, Vgc = 5 V, C_ = 50 pF, Tp = 25°C (see Note 4)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

PARAMETER MIN TYP MAX| UNIT
VoLp)  Quiet output, maximum dynamic VoL 0.8 v
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \

. VOH(v)  Quiet output, minimum dynamic VoH \
VIH(D) High-level dynamic input voltage 2 \'
VIL(D) Low-level dynamic input voltage 0.8 v

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
de Power dissipation capacitance Cy =50 pF, f=1 MHz 27 pF
‘V TEXAS
re INSTRUMENTS




SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee TEST s1
1kQ Sy' 0 Open tPLH/PHL Open
From Output Py AN ° tpLZ/tPzZL Vee
Under Test _L GND tpHZ/tPZH GND
CL
(see Note A)
LOAD CIRCUIT
——— 3V
Timing Input % 1.5V ;
L—d—— oV
th
toy —4—> |
su | I S 3y
| ty ———» Data Input 15V 15V
| I ov
v
| | , VOLTAGE WAVEFORMS
input 15V 15V SETUP AND HOLD TIMES
ov
VOLTAGE WAVEFORMS Output av
PULSE DURATION Control 15V 1.5V
(low-level | _ ov
enabling) , | — . T T T T
9) tpzL —¥| }1— —J |
—————— v | tpLz <
Output | = Vee
Input | 15V | 1.5V ov w;:ef::lm 1 | 15V I | VoL +03V
atVee —==—== VoL
tpLH —e——» | Note B I
PLH | I H_dl_ 1PHL (see Note B) . I L_t_sz —» ﬁ—
PZH
[ — Output > | v
OH  \\ veform 2 | OH
Output 1.5V 15V ;;’: :’émND |Z 15V "k_ VoH-0.3V
VoL (see Note B) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

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.
All input pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.
The outputs are measured one at a time with one input transition per measurement.

o0 w®

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS241 —- OCTOBER 1995

® |nputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT374 is an octal edge-triggered
D-type flip-flop that features 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, I/O ports, bidirectional bus drivers, and
working registers.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)

OE [
1Q [}
1D ]
2D
2Q
3Q

3D ]
4D ]

4Q E
anD [

- © O N A WN =

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of 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) or the 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 interface or pullup components.

OE 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.

The SN74AHCT374 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q

L T H H

L T L L

L HorL X Qp

H X X z
EPIC is a trademark of Texas Instruments Incorporated.
PHODUCT PREVIEW Information oon%smt products In the l:rmml;‘.h :v Copyright © 1995, Texas Instruments Incorporated
FhALEE RSN W Teyag
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SN74AHCT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS241 - OCTOBER 1995
T ——

logic symbolt logic diagram (positive logic)
= 1 o 1
OFE —— NEgN
1
clk ——— b ¢ oLk M )
3 -1 - 2 3 - @__2_ 1Q
1D 1D vl———= 1a 1D 1D '
4 5
2D 2Q
7 6
3D ——— —————— 3Q v
8 9
4D 13—— ———7 4Q \_V_/
50— ——— 5Q To Seven Other Channels
14 15
8 — ] 16
[T T
80— —————— 8Q

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, VoG - v vvvveieiniiiii e -05Vto7V
Input voltage range, V| (888 NOte 1) ... .ottt it -05Vto7V
Output voltage range, Vo (SEe NOte 1) ... oevnie i e ~-05Vto7V
Input clamp current, Ik (VI <OOrVi>VEE) coviriiiiiiiiiiiiii it ci i aeas -20mA
Output clamp current, ok (VO<00rVo>VEE) «ivvvriiiiiiiiiiiiiiiiiiiiiiiiiiniiness .= 20mMA
Continuous output current, lo (Vo =01t0VEE) «vvvvviiiriiiiiiiiiiii it i +25mA
Continuous current through VGG OrGND ...t +75mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): DB package .................. 0.6 W
DWpackage ................. 1.6 W
Npackage ............c.oo.ee. 1.3 W
PWpackage ...........ccvunen 0.7W
Storage temperature range, Tatg - <+« ++ v v v v v vterennntiiiii e —-65°C to 150°C
tStresses 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 voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
*i, Tex
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SN74AHCT374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS241 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN MAX | UNIT
vVce Supply voltage 4.5 5.5 \
VIH High-level input voltage 2 "
ViL Low-level input voltage 0.8 v
Vi Input voltage 0 Voo \
Vo Output voltage 0 Vce \
loH High-level output current -8 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85| °C

NOTE 3: ‘Unused inputs must be held high or low to prevent them from floating.

electrical characterisiics over recommended operating free-air temperature range (unless

otherwise noted)

TA =25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX | UNIT
MIN TYP MAX
loH =-50 3.15 3.65 3.15
VOH ot bA 45V v
IoH =—-8mA 25 24
loL =50 " 01 0.1
VoL OL =504A 45V v
loL=8mA 0.36 0.44
loz Vo=VggorGND, V|=V|qorV|_ 55V +0.25 +25| pA
I V| =Vce or GND 55V +0.1 +1 pA
lcc V| =Vgg or GND, lo=0 55V 4 40 pA
Algct Oneinputat 3.4V, Other inputs at VGc or GND | 55V 1.35 15| mA
loff Vo=55V oV 0.5 5] pA
Ci V) =Vgg or GND 5V 4 pF
Co V| =Vge or GND 5V 6 pF
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VoG,
timing requirements over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted)(see Figure 1)
- 0
TA=25C |\ max| unir
MIN  MAX
tw Pulse duration, CLK high or low 5 5 ns
tsu Setup time, data before CLKT 5 55 ns
th Hold time, data after CLKT 15 15 ns
‘V TEXAS
INSTRUMENTS
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SN74AHCT374 |
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS241 -~ OCTOBER 1995

switching characteristics over recommended ogerating free-air temperature range,

Voo =5V £0.5V (unless otherwise noted)(see Figure 1
' FROM TO LOAD Ta =25°C
PARAMETER (NPUT) (OUTPUT) | CAPACITANCE [ MIN Tvp max| "N MAX| UNIT
CL=15pF 130 110
CL =50 pF 85 75
| 8.1 1 9.5
PLH CLK Q : ns
tPHL 8.1 1 9.5
I{ 7.6 1 9
PZH oOF Q CL=15pF ns
tpzL v 7.6 1 9
t ’ _
PHZ OE Q ns
tpLZ
t . .
PLH ‘ CLK Q 10.1 1 11.5 ns
tPHL 10.1 1 11.5
I 9.6 1 1
PzH ) OE Q CL =50pF ns
tpzL 9.6 1 1
% ) 8.8 1 10
PHZ oF Q ns
tpLz 8.8 1 10
noise characteristics, Vgc =5 V, C = 50 pF, Tp = 25°C (see Note 4)
PARAMETER ! MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic Vo -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH \
ViH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX]| UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 40 pF

¢ TEXAS
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SN74AHCT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS241 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee
1kQ SV o
From Output Py AN Open
Under Test l © aND
CL
(see Note A) I
= LOAD CIRCUIT
— ty —!
! | av
Input 1.5 VX X 1.5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION
—————— 3V
Input 15V 1.5V
| | ov
tpLH ———>) |
| : n——ﬂl— tPHL
I ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST S1
tPLH/tPHL Open
tpLZ/tPZL Vee
tpHZ/tPZH GND

——— 3V
Timing Input % 15V ;
| ov

Data Input

Output
Control
(low-level
enabling)

Output
Waveform 1
St1atVee
(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

3v

oV

=~Vee

VoL

VoH

=0V

B. 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.

oo

Figure 1. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tj= 3 ns.
The outputs are measured one at a time with one input transition per measurement.
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SN74AHCT540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS268 - DECEMBER 1995
® [nputs Are TTL-Voltage Compatible DB, DW, N, g:‘:zvv:‘ACKAGE
® EPIC™ (Enhanced-Performance Implanted T )
CMOS) Process o=l - U sollv
® Package Options Include Plastic aldz 19 ]6%
Small-Outline (DW), Shrink Small-Outline a2l 180 v1
(DB), Thin Shrink Small-Outline (PW) asll4 17l ve
Packages, and Standard Plastic (N) DIPs aall's 1601 v3
-~ As[ 6 15[] Y4
description asll 7 1afl vs
The SN74AHCT540 octal buffer/driver is ideal for A7[l8 13]] Ye
driving bus lines or buffer memory address I 120 v7
registers. This device features inputs and outputs GND[j10  u]lys

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 (OE1 or OE2)
input is high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when
they are not in the high-impedance state.

The SN74AHCT540 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
OE1 OE2 A Y
L L L H
L L H L
H X X z
X H X z
logic symbolt
1 &
oE ——N EN
19
o2 —N
2 -1 - 18
A1 1 VPP
A2 8 L Y2
A3 4 N 18 Y3
A4 5 N 15 Y4
As - NS LAV
A6 ! | N Y6
ar 2 b 2 v
A8 2 | N Y8

1 This symbol is in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.
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SN74AHCT540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS268 — DECEMBER 1995

logic diagram (positive Iogic)

4
18 Y1

OE1'1—-—O
o 25 )
A

y
To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG v vvv v iiieii ittt it it i e e -05Vto7V
Input voltage range, Vi(see Note 1) ... et e et e -05Vto7V
Output voltage range, Vo (S€eNOtE 1) .viini it -05Vto7V
Input clamp current, Ik (V] <O O VIS VEE) cvnvirinininiiiiiiiii i iiiieiiiieieeesnenens —20 mA
Output clamp current, Iok (VO <00rVo>VEE) cviiiiiiiiiiiiiiiiiiiieiiaiiaiacacanaas -20 mA
Continuous output current, lo (Vo =01t0VEE) wvvviiriii e 25 mA
Continuous current through Vg or GND ...ooiiiiiiii it cinan i aneans 75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DBpackage .................. 0.6 W

DWpackage .........cocouvues 1.6 W

Npackage ................... 1.3wW

PWpackage .................. 0.7W
Storage temperature range, Tgtg .« .« v vnevviiiiin i —65°C to 150°C

1 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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
Voo Supply voltage ) 45 55| V
VIH High-level input voltage ' 2 \
VIL Low-level input voltage 0.8 \
' Input voltage 0 Vce \
Vo Output voltage ' 0 Veg| V
loH High-level output current -8 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 8: Unused inputs must be held high or low to prevent them from floating.

{i’ TeEXAas
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SN74AHCT540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS268 - DECEMBER 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN  MAX | UNIT
MIN - TYP MAX

VoH IOH = -50 pA a5y 215 365 3.15 v
loH=-8mA 25 2.4

VoL loL =50 pA 45V 0.1 0.1 v
loL=8mA 0.36 0.44

loz Vo = Vg or GND 55V +0.25 2.5 uA

1) V| = Vg or GND 55V +0.1 11 pA

Icc =Vgc or GND, lo=0 55V 4 40| pA

Algct Oneinputat3.4V,  Otherinputs at GND or Voo 55V 1.35 15| mA

loff Vo=55V oV 0.5 5 uwA

Cj V) =Vgg or GND 5V 4 10| . 10| pF

Co Vo = Vge or GND 5V 9 pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee.

switching characteristics over recommended operatlng free-air temperature range (unless

otherwise noted) (see Figure 1)

FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
t
PLH A Y CL=15pF ns
tPHL
t —
PzH OE Y CL=15pF. ns
tpzL
t —_
PHZ OE Y CL=15pF ns
tPLZ
I
PLH A Y C =50 pF ns
tPHL
t —_—
Pz OE Y C| =50 pF ns
tpzL )
h{ — .
PHZ OE Y CL =50 pF ns
tPLz
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta =25°C
PARAMETER \'/ MIN  MAX | UNIT
(INPUT) (OUTPUT) cc MIN TYP MAX
tsk(o) A Y 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
‘b TEXAS
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SN74AHCT540 ,
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS268 - DECEMBER 1995

noise characteristics, Vg = 5 V, C = 50 pF, Tp = 25°C (see Note 5)

3-88

PARAMETER MIN TYP MAX| UNIT
VoL(p) .Quiet output, maximum dynamic VoL ) 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL ' -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH \
ViH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 6: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc = 5 V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF f=1MHz pF
PARAMETER MEASUREMENT INFORMATION
o Vee TEST S1
1kQ s1/‘ 00 tPLH/tPHL Open
pen
Frsmeu.:_pu: ° AN o tpLZ/tPzZL vee
nder 1es l_ GND tPHZ/tPZH GND
(see Note A I
= Output L3y
) Control
LOAD CIRCUIT (low-level | 15V 15V ov
enabling) . |~ ~— T T T )
9 1ozt —» {4— L
Input v _1_\7"'__ v Output | | tPLZ _’{ g =~ Vge
(see Note B) 15 5 Waveform 1 15V | |
' OV “statvge { Vo+o3V
t —Iq-——-d | -
P ' e (see Note c) || teHz—¥ &
| ——— VOH Output | ———— VoH
Output 15V 15V ‘ W;;'ef:é“ﬁ 's’ /15v X Vorn-o03v
al
VoL (see Note C) =ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 Q, ty = 3 ns, tj = 3 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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS269B - DECEMBER 1995 — REVISED JANUARY 1996

® Inputs Are TTL-Voltage Compatible
® EPIC™ (Enhanced-Performance Implanted

CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT541 octal buffer/driver is ideal for
driving bus lines or buffer memory address
registers. This device features inputs and outputs
on opposite sides of the package to facilitate

printed-circuit-board layout.

DB, DW, N, OR PW-PACKAGE
(TOP VIEW)

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2)
input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data
when they are not in the high-impedance state.

The SN74AHCT541 is characterized for operation from —40°C to 85°C.

logic symbolt

A1

A3
A4
A5
A6
A7
A8

oloiN|lo|jla|srlo|N

FUNCTION TABLE
INPUTS OUTPUT
OE1 OE2 A | Y
L L L L
L L H H
H X X z
X H X z
&
EN
-1 - ;‘ 18
17
16
15
14
13
12

1

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

EPIC is a trademark of Texas Instruments Incorporated.

Y1
Y2
Y3
Y4
Y5
Y6

Y8

PRODUCT PREVIEW products in the or
n of development. Characteristic data and other
are Mwh. Texas Instruments reserves the right to

change or discontinue products without notice.

s
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SN74AHCT541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS2698 — DECEMBER 1995 — REVISED JANUARY 1996

logic diagram (positive logic)

O|O
m| m
[ ] Y

©

D—
N T,

V-

v
To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VGG .+« v vvererniiiiiiii ittt ittt i et -05Vto7V
Input voltage range, Vi (see NOte 1) ..o vv et it -05Vto7V
Output voltage range, Vo (seeNote 1) .............eut e -05Vto7V
Input clamp current, ik (V<O Or Vi>VoE) - vvveiniiiiiiii it ee s -20 mA
Output clamp current, lok (Vo <00rVo>Vog) v vvvrininiiii e -20 mA
Continuous output current, Io (Vo =01toVgg) «vvivvriiiiiii e 25 mA
Continuous current through Vec Or GND ..ot i ia e vaa e 75 mA
Maximum power dissipation at Tp = 565°C (in still air)(see Note 2): DBpackage .................. 0.6 W

DWopackage ................. 1.6 W

Npackage ...............onn. 1.3W

PWopackage .................. 0.7W
Storage temperature range, Tgtg - -« « v« vvvveeuiueiiiii -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. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 55 '
ViH High-level input voltage ’ 2 \
VIL Low-level input voltage ’ ) 0.8 \
" Input voltage 0 Vce \'}
Vo Output voltage 0 Vcoc \
I0H High-level output current -8]1 mA
loL Low-level output current 8] mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-alr temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

3-90
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SN74AHCT541

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS269B - DECEMBER 1995 — REVISED JANUARY 1996

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

Ta =25°C
PARAMETER TEST CONDITIONS Vee MIN_ TYP  MAX MIN MAX | UNIT
Vo IOH = =50 pA sy 218 365 3.15 v
I0H =8 mA 25 24
VoL loL =50 pA 45V 0.1 0.1 v
loL=8mA 0.36 0.44
loz Vo = Vgg or GND 55V 1+0.25 2.5 pA
I V| = VoG or GND 55V 0.1 1] pA
Icc V| =Vgg or GND, lo=0 55V 4 40| pA
AlgcT Oneinputat3.4V,  Otherinputs at GND or Voo 55V 1.35 15| mA
loff Vo=55V oV 05 5] uA
Gi Vi =Vgg or GND 5V 4 10 10 pF
Co Vo =Vgg or GND 5V 9 pF

t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vo G.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 1)

FROM TO LOAD Tp=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT

t

PLH A Y CL=15pF ns
tPHL

[

PzH OF Y CL=15pF ns
tpzL

t —

PHz OE Y CL=15pF ns
tPLZ

[

PLH A Y CL =50 pF . ns
tPHL

[

PzH oE Y CL =50 pF ns
tpzL

4 —

PHZ OE Y CL =50pF ns
tpLz

output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta =25°C
PARAMETER MIN MA I
(INPUT) (OUTPUT) Vee MIN TYP MAX x| W

tsk(o) - A Y 5V+05V 1 1 ns

NOTE 4: Characteristics are determined during product characterization and ensured by design.

J@ TEXAS
INSTRUMENTS
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SN74AHCT541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS269B — DECEMBER 1995 ~ REVISED JANUARY 1996

noise characteristics, Vog = 5 V, C|_ = 50 pF, T4 = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoL(P)  Quiet output, maximum dynamic VoL 0.8 \
1Vor(v) Quiet output, minimum dynamic VoL 0.8 \
VOH(v)  Quiet output, minimum dynamic VoH )
ViH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 v
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Voo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cod Power dissipation capacitance CL =50pF,f=1MHz pF
PARAMETER MEASUREMENT INFORMATION
Vee TEST S1
1kQ $1/7 0 open tPLH/PHL Open
From Oulput —¢ % ° tpLzZ/tpzL Ve
er l GND tPHZ/tPZH GND
CL
(see Note A)
= Output 3V
Control
LOAD CIRCUIT (low-level SF 15V f 15V oy
enabling) , | — — '~ T T T T
: 9 1oz —t }1— [
Input v MNaev 3v Output I | tPLZ _’i [y = Vgo
{see Note B) . 1.5V Waveform 1 | 15V | |
! | ov St atVeg VoL + 03V
tpLH —e— | (see Note C) ' T Voo
I { H—ﬂl— tPHL tpzH _,: "‘ip"'z -«
I - ——— VoH Output | L __ vou
Output 15V 15V W;;’:ffg'] ; /15v X VoH-03V
VoL (see Note C) =ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C| includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, t; =3 ns, t; = 3 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 input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCLS243B - OCTOBER 1995 ~ REVISED JANUARY 1996
® Inputs Are TTL-Voltage Compatible DB, DW, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOPVIEW)
CMOS) Process . oEl + |V 20l Voo
® Package Options Include Plastic 1D[] 2 1ell1Q
Small-Outline (DW), Shrink Small-Outline 20T 3 18[] 2a
(DB), Thin Shrink Small-Outline (PW) 30[] 4 17[l3a
Packages, and Standard Plastic (N) DIPs 40l s 18] 4Q
. sD[Je  15]]5Q
description eoll7 1]l 6Q
The SN74AHCT573 is an octal-transparent 7Dfjs  13]]7Q
D-type latch. When the latch-enable (LE) input is 8D 9 12]]8Q
high, the Q outputs follow the data (D) inputs. GND[j10  nJJLE

When LE is low, the Q outputs are latched at the
logic levels of 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) 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
interface or pullup components. '

OE 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.

The SN74AHCT573 is characterized for operation from ~40°C to 85°C.

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X Z
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW products in the or Copyright © 1996, Texas Instruments Incorporated
Al S WP |
change or discontinue these products without notice. EXAS
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M3IA3Hd 1O0NAO0dHd

SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCLS243B ~ OCTOBER 1995 — REVISED JANUARY 1996
logic symbolt logic diagram (positive logic)
1 r ‘ 1 D
OE " EN OE
LE ———— ¢ 1
2 m 19 LE ‘
D — 1D V0
2D 20 c1 LI
4 17 2
3D 3Q 1D 1D
5 16
4D 4Q
6 15
5D 5Q
7 14 v
6D ——— 6Q ,
8 13 e
® EETI To Seven Other Channel
8D 8Q 0 Seven Other Channels

T This symbol is in accordance with ANSYIEEE Std 91-1984 and
|IEC Publication 617-12. - :

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply voltage range, VoG -+ vvvvnernennns e et -05Vto7V
Input voltage range, Vi (seeNote 1) . ......cooviviiiiiiiiiin s, e, -05Vto7V
Output voltage range, Vo (see NOote 1) ....vvuiiiii it -05Vto7V
Input clamp current, Ik (Vi<00rVi>Veg) covvnvininnnininininnann, e -20mA
Output clamp current, lok (VO <00rVo>VEE) cvririiiiiiiiiii e -20mA
Continuous output current, lo (Vo =010 VEE) -vvvieiniiii +25mA
Continuous current through Voo Or GND ..o e +75mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage ........cccovnvnnn. 0.7W
Storage temperature range, Tatg -+« e v evvrnnverniniii i —-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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vece Supply voltage ' 45 55 Vv
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vi Input voltage 0 Vcec v
Vo Output voltage 0 Vce \
loH High-level output current . -8 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate ' 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

3-94
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SN74AHCT573

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS243B - OCTOBER 1995 — REVISED JANUARY 1996

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

TA = 25°C
PARAMETER TEST CONDITIONS Vee N TYP  WAX MIN  MAX| UNIT
Von I0H = - 50 pA a5y 315 365 3.15 v
I0H = -8 mA 25 24
VoL IoL =50 pA 45V 0.1 o f
oL =8 mA 0.36 0.44
loz Vo = Vg or GND 55V +0.25 +25] pA
I Vi = Vg or GND 55V +0.1 +1 pA
Icc Vi=VccorGND, Io=0 55V 4 40| pA
Algct Oneinputat3.4V, Otherinputs at VggorGND | 65V 1.35 15| mA
loff Vo=55V oV 0.5 5| uA
Cj Vi = Vg or GND 5V 4 10 10| pF
Co Vo = Vg or GND 5V 6 pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VGC.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figure 1)
TA=28C | N max| unit
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 35 35 ns
th Hold time, data after LEL 1.5 1.5 ns
switching characteristics over recommended operating free-air temperature range,
Ve =5V £0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ miN wmax]| MIN MAX) UNIT
[ }
PLH D Q 88 ! 8l s
tPHL 6.8 1 8
t 7.7 1 9
PLH LE Q ns
tPHL 7.7 1 9
CL=15pF
tpzH oF Q 7.7 1 9 ns
tpzL 7.7 1 9
t —
PHZ OF Q ns
tpLZ
1 . 1
PLH D Q 88 10 ns
tPHL 8.8 1 10
t 9.7 1 11
tPLH LE Q 9.7 1 n| ™
PHL C =50 pF -
PzH - a 9.7 1 il
tpzL 9.7 1 1
tPHZ — 9.7 1 1
tpLZ OE Q 9.7 1 11 ns
*’ TEXAS
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS243B ~ OCTOBER 1995 — REVISED JANUARY 1996

output-skew characteristics, C| = 50 pF (see Note 4)

= 25°
PARAMETER Vee Ta = 25°C MIN MAX| UNIT
MIN MAX
tsk(o) Output skew 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voo =5 V, C = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 v
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH \
VIH(D) High-level dynamic input voltage 2 \
VIL(D) Low-level dynamic input voltage 0.8 v
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
, PARAMETER TEST CONDITIONS TYP| UNIT
de Power dissipation capacitance CL=50pF f=1MHz 25 pF
e INSTRUMENTS
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS243B - OCTOBER 1995 — REVISED JANUARY 1996

PARAMETER MEASUREMENT INFORMATION

o Open TEST S1
1kQ S1 o vge tPLH/tPHL Open
From Output AN o tpLZ/tpzL Vece
Under Test GND 1PHZ/tPZH GND

(see Note A I
Timing Input 15V ——— 3V
LOAD CIRCUIT | : ov

je——ty
tsu —r—ﬂ | v

e tw —— Data Input 15V 15V

| | av oV

| |

input 1.5V 1.5V VOLTAGE WAVEFORMS
ov SETUP AND HOLD TIMES
VOLTAGE WAVEFORMS guttpu: av
PULSE DURATION ontrol
/ (ow-level l 1.5V 1.5V oy
bling) , . | A——————
enabling) ¢, —» :‘— |
______ t
Input 3v Output I | ‘PLZ _’= < ~Vee
| 15V ! 1.5V v Waveform 1 | 15V | | VoL +0aV
Y S1toVge VoL +03V
oL
tpLH —e—»! l (see Note B) '
PLH ] : n—ﬂl— tPHL oz _’: Llpnz »
| ——— VoH Output | | v_ _ '_o 3_v VOH
Output 15V 15V w;;":?é"ﬁg A 15V E OH —0-
VoL (see Note B) ~ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. 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.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo 50Q,ty=3ns, tf=3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCTS574 is an octal edge-triggered
D-type flip-flop that features 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, I/0 ports, bidirectional bus drivers, and
working registers.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)
oel « ~ 20fl Voo
1D[] 2 19f] 1Q
2D[] s 18[] 2Q
3D[] 4 17]] 3Q
4D(] s 16[] 4Q
5D[| 6 15[] 5Q
6D[] 7 1a[] 6Q
7D} 8 13fj7a
8D[] o 12]] 8Q

GND[} 10  1fJCLK

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of 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) or the 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

interface or pullup components.

OE 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.

The SN74AHCT574 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT

OE CLK D Q

L T H H

L T L L

L LorH X Qo

H X X z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products In the formative or
?n phase of dovdopmom. Characteristic data and other

Featons s {i’
ange or dlmnﬂnm'wm% mm“. Hhorightto TEXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1995, Texas Instruments Incorporated
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SN74AHCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

logic symbolt

1

OF EN
1"

CLK —————>Ct
2 1 C 19

1D 1D v| 1Q
3 18

2D 2qQ
4 17

3D 3Q
5 16

4D 4Q
6 15

5D 5Q
7 14

6D 6Q
8 13

) 7Q
9 12

8 ———— —————— 8Q

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

logic diagram (positive logic)

w >

ok M

[
> C1
1D 1D
l v

\'—'\/__4

To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+

Supply VOItage range, VGG + v vvrvnernrintit ittt iiia i it aaeerteanenneas -05Vto7V
Input voltage range, Vi (see Note 1) ... .ot e e e -05Vto7V
Output voltage range, Vo (s€e NOte 1) .. .viiiiiiiiiiiii it -05Vto7V
Input clamp current, K (V<O Or Vi>VEE) v vviieiiinii ittt iii it i nanananes -20 mA
Output clamp current, Iok (VO <00rVO>VEE) cvirnrriiiiiiiiiiiiiiiiiiiiiiiiiin i -20 mA
Continuous output current, o (Vo =01t0VGg) «vvvvrnriiiiiiii e +25 mA
Continuous current through Vo or GND ..o e ce e eas 75 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DB package .................. 0.6W

DWpackage ................. 16W

Npackage ................... 1.3W

PWpackage .................. 0.7W
Storage temperature range, Tatg -« <<+« «vveveretnenenenteeiia e —65°C to 150°C

tstresses 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 voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

3-100
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SN74AHCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 ~ OCTOBER 1995

recommended operating conditions (see Note 3)

MIN MAX| UNIT
vce Supply voltage 4.5 5.5 Vv
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 )
\ Input voltage 0 Vce \
Vo Output voltage 0 Voo Vv
IOH High-level output current -8| mA
loL Low-level output current 8] mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature N —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

PARAMETER TEST CONDITIONS Vee Ta=25C MIN MAX| UNIT
MIN TYP MAX

Von IoH =-50 pA a5V 3.15 3.65 3.15 v
loH =-8 mA 25 24

VoL IoL =50 pA ' a5V 0.1 o1f
loL=8mA 0.36 0.44

loz Vo = Vgog or GND 55V 10.25 2.5 pA

1) V| = Vg or GND 55V +0.1 | pA

Icc V| =Vge or GND, lo=0 55V 4 40| pA

Algct Oneinputat3.4V,  Otherinputs at Voc or GND 55V 1.35 15| mA

loff Vo=55V ov 0.5 5| pA

Cj V| =Vgg or GND 5V 4.5 pF

Co Vo = Vg or GND 5V 15 pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vce.

timing requirements over recommended operating free-air temperature range, Voc=5V 0.5V
(unless otherwise noted) (see Figure 1)

PRODUCT PREVIEW

TA =25°C
‘ MIN MAX MIN MAX| UNIT

tw Pulse duration, CLK high or low 5 55 ns
tsu Setup time, data before CLKT 35 35 ns
th Hold time, data after CLKT 15 15 ns

“f’ TEXAS

INSTRUMENTS
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SN74AHCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vcc =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | mMIN _TvP max| VN MAX| UNIT
CL=15pF 130 180 110
fax ‘ L=2oP MHz
CL =50 pF 85 115 75
t } 8.6 1 10
PLH CLK Q CL=15pF ns
tPHL ) 8.6 1 10
t 9 1 105]| -
FZH OE Q Cp=15pF . ns
tpzL 9 1 105
t _
PHZ OF Q CL =15 pF ns
tpLz .
10.6 1 12
1PLH CLK Q CL =50 pF ns
tPHL 10.6 1 127
t 11 1 125
PZH oE Q CL =50 pF ns
tpzL 1 1 125
t 10.1 1 115
PHZ oE Q CL =50 pF ns
tpLZ 10.1 1 115
output-skew characteristics over recommended operating free-air temperature range, C|_ = 50 pF
(see Note 4)
TA = 25°C
PARAMETER Vv MIN MAX | UNIT
, ce MN TYP MAX
tsk(o)  Output skew 5V+05V 1 1 ns

NOTE 4: Characteristics are determined during product characterization and ensured by design.

noise characteristics, Vgc =5 V, C = 50 pF, Tp = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoL(p) Quiet output, maximum dynamic VoL ) 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH \"
VIH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 \

NOTE 6: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vgc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance CL=50pF f=1 MHz 40 pF

¢ TEXAS.
INSTRUMENTS
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- SN74AHCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995
" —

PARAMETER MEASUREMENT INFORMATION

o Vee TEST __ st
1000 Q 817 0 open tPLHItPHL Open
From Output AAA- ° Ope tpLZ/tpzL Vee
Under Test GND tPHZ/tPZH GND

oL

(see Note A) I

) ———3V
LOAD CIRCUIT Timing Input ;K 15V i

| m— O V

j——t
tsu _Hl L SV
}‘_ tw _,} Data Input 1.5V 1.5V
| | -3V oV
Input 15V X X 1.5V VOLTAGE WAVEFORMS
oV SETUP AND HOLD TIMES
VOLTAGE WAVEFORMS Output v
PULSE DURATION Control 3
(low-level
—————— ov
enablin, | o
9 1z - e | e
______ 3V | tpLz—¥
Input Output I
1.5V 1.5V Waveform 1
! | ov S1toVgg
1 —-H—J | see Note B
PLH 1 K_JI_ 1PHL ( )
—_ 0V, Output
Output ! OH Waveform 2
utpu . .
15V 15V v $1to OPEN
OL  (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ) ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance. »

. 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.

. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo = 50 Q, ty = 3 ns, tj = 3 ns.

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

oo w

Figure 1. Load Circuit and Voltage Waveforms

{'P TEXAS
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- ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the
page heading regardiess 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.

EXAMPLE: SN 74AHC244 DB LE

Prefix /
SN = Standard prefix
SNJ = MIL-STD-883 processed and screened per JEDEC Standard 101

Unique Circuit Description
MUST CONTAIN SEVEN TO ELEVEN CHARACTERS

Examples: 74AHC00
74AHCT245

Package
MUST CONTAIN ONE TO THREE LETTERS

D, DW = plastic small-outline package

DB = plastic shrink small-outline package

N = plastic dual-in-line package

PW = plastic thin shrink small-outline package

(from pin-connection diagram on individual data sheet)

Tape and Reel Packaging
Valid for surface-mount packages only. All orders for tape and reel must be for whole reels.
MUST CONTAIN ONE OR TWO LETTERS

LE = Left embossed tape and reel (required for DB and PW packages)
R = Standard tape and reel (optional for D and DW packages)

i3
INSTRUMENTS
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MECHANICAL DATA

D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN
e | 8| | e
0.020 (0,51)
0.014 (0,35) Awnc | Q197 | 034 | 0354
" s 0.189 0.337 0.386
HHHHHHAH | AMN | wg0) | 855 | (.80
0.244 (6,20) .
0.228 (5,80)
0.157 (4,00) 0.008 (0,20) NOM
0.150 (3,81) l

Gage Plane _*_
E 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

SRR

e— A ———

°—-8°

I II H H | I l _i Seating Plane ¢ F]L\,
wonozm T Erowam] "

0.069 (1,75) MAX m

4040047/B 10/94

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
Four center pins are connected to die mount pad.

Falls within JEDEC MS-012

NOTES:

moow>

¢ TEXAS
INSTRUMENTS
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MECHANICAL DATA

DB (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
28 PIN SHOWN

HHHHHHHHHHHHHH—N |

560 820
5,00 7,40

@HHHHHHHHHHHHH‘_J —~

A 108
0,63
\”””H“HII' ”””II“ |‘ * Seating Plane ¢ Il \ )
2,00 MAX 0,05 MIN k
PINS **
38
om 8 14 | 16| 20| 24 | 28| a0
A MAX 330 | 650 | 650 | 750 | 850 | 1050 | 10,50 | 12,90
A MIN 270 | 590 | 590 | 690 | 7.9 | 9,90 | 9,90 | 12,30

4040065 /C 10/95

NOTES: A. Alllinear dimensions are in millimeters.

. This drawing is subject to change without notice.

. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
. Falls within JEDEC MO-150

oOow

"J Texas
INSTRUMENTS
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MECHANICAL DATA

DW (R-PDSO-G**)
16 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

X e | 20 | 2 | o2
208005 0410 | 0510 [ 0610 | 0.710
0.014(0,35) AMAX | 1041) | (12,95) | (15,49) | (18,03)
16 9
A MIN 0.400 | 0500 [ 0.600 | 0.700
l:l H H H l:l H H H (10,16) | (12,70) | (15,24) | (17,78)
0.419 (10,65)
0.400 (10,15)
0.299 (7,59) 0.010 (0,25) NOM
0.293 (7,45)
T
_ Gage Plane _L
jooobooog T svoten
1 8
0.050 (1,27)
A 0.016 (0,40)
lllllll!l“““l“_}_ Seating Plane ll\ }
0.104 (2,65) MAX %ﬁ‘oﬁ@j [ [ 0.004 (0,10) |
,004 (0,10)
4040000/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

cow

Falls within JEDEC MS-013

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

iii TEXAS
INSTRUMENTS
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MECHANICAL DATA

N (R-PDIP-T*)

PLASTIC DUAL-IN-LINE PACKAGE

" 16 PIN SHOWN
oM PINS ** 14 16 18 20
0775 | 0775 | 0920 | 0.975
A A MAX (19,69) | (19.69) | 23.37) | (24,77)
16 9 A MIN 0745 | 0745 | 0850 | 0.940
M ™M™ ™™ (18,92) (18,92) | (21.59) | (23,88)
D 0.260 (6,60)
: 0.240 (6,10)
1P e g e oy s s oy g gy
1 8
0.070 (1,78) MAX
; ' 0.310 (7,87)
—p '{—o.oas (0,89) MAX 0.020 (0,51)MIN—1 0.290 (7,37)
{- 0.200 (5,08) MAX
Seating Plane
T 0.125 (3,18) MIN
0.100 (2,54) \ 0°—15°
0.021 (0,53) o
q 0.015 (0,38) 0.010(0,25) W) 0.010 (0,25) NOM
14/18 PIN ONLY

4040049/C 08/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001.)

" INSTRUMENTS
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MECHANICAL DATA

PW (R-PDSO-G**)
14 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

AHAAAAA

O

iELLLET

—— A —

0,15 NOM

Gage Plane _{_

||| ””I ” % Seating Plane ]
1,20 MAX 0,10 MIN
RS = 8 16 20 24 28
DIM 14
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60
4040064/D 10/95
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D. Falls within JEDEC MO-153
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 4-9
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eV

ICC vs VIN (0V to 5V) ICC vs VIN (0V to 5V)
AHCO04, Pin 14, Lot #1 AHCO04, Pin 14, Lot #2
Vecec =55V - Vece = 5.5V
407 40
35 1 35
30 30
g 25 < 25
£ H Y £ s
g 2 A 5 ®
L 5 L 5
10 10
° — ° —
0 e ot s o W
2 3 4 2 3 4
VIN (V) VIN (V)
ICC vs VIN (0V to 5V) ICC vs VIN (0V to 5V)
AHCO04, Pin 14, Lot #3 AHCO04, Pin 14, Competitor
Vece = 5.5V Vec = 5.5V
40 40
35 35
30 30
g 25 -~ ;E? 25 -
g ® g ® g]
e 5 € 5%
104 10§
53 5%
o I o _..,MM M .
2 3 4 2 3 4
VIN (V) VIN (V)




v

ICC vs VIN (5V to 0V) ICC vs VIN (5V to OV)
AHCO04, Pin 14, Lot #1 AHCO04, Pin 14, Lot #2
Vce = 5.5V Vee = 5.5V
40 ¢ 40
ey 35
30 30 F
L > < 25
£ £
5 1 g
Q 45 e 5
10 10
5% M&x ° S
0 { I 0 W
0 1 2 3 2 3 4
VIN (V) VIN (V)
ICC vs VIN (5V to 0V) ICC vs VIN (5V to 0V)
AHCO04, Pin 14, Lot #3 AHCO04, Pin 14, Competitor
Vce = 5.5V Vcc = 5.5V
40 40
35 35
30 30
T 5 <
£ £
c = g ®
Q 5 e 5
10 10
5 5 > LS
0 1 2 3 2 3 4
_VIN (V) VIN (V)




SV

ICCL vs VCC
AHCO04, Pin 14, Lot #1
Vcce = Variable

ICCL vs VCC

AHCO4, Pin 14, Lot #2

Vcc = Variable

6.00E-05 6.00E-05

5.00E-05 } 5.00E-05
g 4.00E-05 g 4.00E-05
= 3.00E-05 25°C|| 3 3.00E-05 25°C
3 ‘ a
Q ! 3]
= 2.00E-05 = 2.00E-05

1.00E-05 + 1.00E-05

0.00E+00 + 0.00E+00

0 4 6 8 10 2 4 6 10
VCC (V) VCC (V)
ICCL vs VCC ICCLvs VCC
AHCO04, Pin 14, Lot #3 AHCO04, Pin 14, Competitor
Vce = Variable Vcc = Variable

6.00E-05 6.00E-05

5.00E-05 1 5.00E-05
g 400E05 1 g 400E05
E ! E
1 3.00E-05 25°C 1 3.00E-05 25°C
a a
3] O
= 2.00E-05 =  2.00E-05

1.00E-05 1.00E-05

0.00E+00 0.00E+00 : "’j

0 4 6 8 10 2 4 6 10
VCC (V) VCC (V)
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ICCH vs VCC ICCHvs VCC
AHCO04, Pin 14, Lot #1 AHCO04, Pin 14, Lot #2
Vcce = Variable Vcc = Variable
6.00E-05 6.00E-05
5.00E-05 f 5.00E-05
»‘E? 4.00E-05 ! &; 4.00E-05
%’ 3.00E-05 j :::; 3.00E-05
e 2.00E-05 j e 2.00E-05
1.00E-05 f 1.00E-05
0.00E+00 0.00E+00 e
4 6 8 10 0 2 4 6 8 10
VCC (V) VCC (V)
ICCHvs VCC ICCH vs VCC
AHCO04, Pin 14, Lot #3 AHCO04, Pin 14, Competitor
Vcce = Variable Vcc = Variable
6.00E-05 6.00E-05
5.00E-05 g 5.00E-05
&; 4.00E-05. &E~ 4.00E-05
g 3.00E-05 25°C g 3.00E-05
2 k0 j 2 o0
1.00E-05 // 1.00E-05
0.00E+00 s 0.00E+00
4 6 8 10 0 2 4 6 8 10
VveCCe (V) VvCC (V)




LY

IIN vs VIN liN vs VIN
AHCO04, Pin 1, Lot #1 AHCO04, Pin 1, Lot #2
Vee = 5.5V Vec = 5.5V
20 20 T
0 0 :
-20 -20
3 3
-60 -60 1
-80 -80
1
-100 -100 3
2 2 4 6 2 0 2 4 6
VIN (V) VIN (V)
IIN vs VIN lIN vs VIN
AHCO04, Pin 1, Lot #3 AHCO04, Pin 1, Competitor
Vee = 5.5V Vece = 5.5V
20 20 .
T
I
0 0 T
-20 2
3 E i
-60 -60
-80 -80
-100 -100
-2 2 4 6 -2 0 2 4 6
VIN (V) VIN (V)
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VOL vs IOL VOL vs IOL
AHCO04, Pin 2, Lot #1 AHCO04, Pin 2, Lot #2
Vece =3.3V Vce =3.3V
3.00 3.00 ,
2,50 2.50
2.00 + 200
£ / e /
g | g /
1.00 ¥ / 1.00 /A
0.50 + s 0.50 -
0.00 / 0.00 ;
10 20 30 40 10 20 30
IOL (mA) IOL (mA)
VOL vs IOL VOL vs IOL
AHCO04, Pin 2, Lot #3 AHCO04, Pin 2, Competitor
Vee =3.3V Vee = 3.3V
3.00 7 3.00
2.50 2.50
2,00 _ 200
s / 2 |
§ 150 / § 150 /
1.00 - / 1.00
0.50 - 0.50
0.00 0.00

10 20 30

IOL (mA)

10 20 30

IOL (mA)




6-v

VOL vs IOL VOL vs IOL
AHCO04, Pin 2, Lot #1 AHCO04, Pin 2, Lot #2
Vece = 4.5V Vce = 4.5V
3.00 3.00
2.50 2.50
2.00 1 2.00
3 i 3
'o' 1.50 /, g 1% //
> P > P
1.00 /, 1.00 /
j ,.a/
0.50 > 0.50 >
0.00 ; . 0.00 : '
10 20 30 40 50 10 20 30 40 50
IOL (mA) IOL (mA)
VOL vs IOL VOL vs IOL
AHCO04, Pin 2, Lot #3 AHCO04, Pin 2, Competitor
Vce = 4.5V Vee = 4.5V
3.00 - 3.00
2.50 2.50
2.00 o 200
s / 2 /
a 180} v g 7
S P S /
1.00 / 1.00 /
Pl /
0.50 > 0.50 >
0.00 et et 0.00
10 20 30 40 50 10 20 30 40 50
IOL (mA) IOL (mA)




ol-v

VOL vs IOL VOL vs IOL
AHCO04, Pin 2, Lot #1 AHCO04, Pin 2, Lot #2
Vee = 5.5V Vcec =5.5V
3.00 3.00
2.50 2.50
_ 200 200
s s /
3 150 ] ~ 3 150 %t '
> L >
1.00 M 1.00
o w“”ﬁx
0.50 0.50
1 MM
0.00 oot 0.00
10 20 30 40 50 60 10 20 30 40 50 60
IOL (mA) IOL (mA)
VOL vs IOL VOL vs IOL
AHCO04, Pin 2, Lot #3 AHCO04, Pin 2, Competitor
Vcc = 5.5V Vce = 5.5V
3.00 3.00
2.50 250
2.00 | 2.00
s e s /
. . ——— 150 —E
§ 150§ )% g —
1.00 #M = 1.00
: P L
0.50 i 0.50 —
o
0.00 ¥ : 0.00 ——
10 20 30 40 50 60 10 20 30 40 50 60

IOL (mA)

IOL (mA)




LY

IOH (mA)

IOH (mA)

VOH vs IOH VOH vs IOH
AHCO04, Pin 2, Lot #1 AHCO04, Pin 2, Lot #2
Ve = 3.3V Ve = 3.3V
4.00 400
350 3.50
3.00 <~ 3.00
s 2% \ s 2% \
% . T o
> 150 \ > 450 \\
1.00 § 1.00
0.50 §\ 050 § %
0.00 0.00
10 20 -30 -40 -10 .20 -30 -40
IOH (mA) IOH (mA)
VOH vs IOH VOH vs IOH
AHCO4, Pin 2, Lot #3 AHCO04, Pin 2, Competitor
Vce = 3.3V Vee =3.3V
4,00 400 1
350 350 &
3.00 N\ 300 § w\\
S 250 S 250
) \\ 3 \
T 200 N T 200 N
> 150 X > 150 E
1.00 X 1.00 %
0.50 K 0.50 %
0.00 ot 0.00 !
10 20 30 -40 -10 -20 -30 40




cl-v

VOH vs IOH VOH vs IOH
AHCO04, Pin 2, Lot #1 AHCO04, Pin 2, Lot #2
Vece =4.5V : Vece = 4.5V
5.00 5.00 5
450 4.50
4.00 . 4.00
3.50 \“‘\ 350 <~
S 3w S 300 N\
I 250 : 2Cc|| E 250% 25°C
g 2.00 ﬁ\x g 2.00 ¥ \
1.50 X& 150 3
1.00 \ ' 1.00 § Y
0.50 \ 050 ¥ v
0.00 0.00 ¥+ ; !
0 -10 -20 -30 -40 -50 0 -10 20 -30 -40 -50
IOH (mA) ICH (mA)
VOH vs IOH VOH vs IOH
AHCO04, Pin 2, Lot #3 AHCO04, Pin 2, Competitor
Vece = 4.5V Vee = 4.5V
5.00 5.00
450 4.50 &
4.00 s 400 ¥ P
3.50 L 3.50 ¥ T
S 300 S 300
T 250 o I 250 v .
I g N
> 200 > 200
1.50 \ - 1.50
1.00 \‘ 1.00 §
050 & X 050 ¥ v
0.00 ¥ 3 0.00 %
0 -10 -20 -30 -40 -50 0 -10 -20 30 -40 -50
IOH (mA) IOH (mA)




[ %4

VOH vs IOH VOH vs IOH
AHCO04, Pin 2, Lot #1 AHCO04, Pin 2, Lot #2
Vce =5.5V Vece = 5.5V
M.,,_m M“N
"‘“\\ \\
z N ]| X N
> >
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ICCHvs VCC
AHCT245, Pin 20, Lot #1
Vcce = Variable

ICCH vs VCC

AHCT245, Pin 20, Lot #2
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ICCZ (Outputs Low) vs VCC
AHCT245, Pin 20, Lot #1
Vcc = Variable
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ICCZ (Outputs High) vs VCC
AHCT245, Pin 20, Lot #1
Vcc = Variable
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AHCT245, Pin 20, Lot #2
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IIN vs VIN liIN vs VIN
AHCT245, Pin 1, Lot #1 AHCT245, Pin 1, Lot #2
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IIN vs VIN IIN vs VIN
AHCT245, Pin 2, Lot #1 AHCT245, Pin 2, Lot #2
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K vs VIK IIK vs VIK
AHCT245, Pin 1, Lot #1 AHCT245, Pin 1, Lot #2
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lIK vs VIK

lIK vs VIK
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VOL vs IOL VOL vs IOL
AHCT245, Pin 18, Lot #1 AHCT245, Pin 18, Lot #2
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VOL vs IOL VOL vs IOL
AHCT245, Pin 18, Lot #1 AHCT245, Pin 18, Lot #2
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VOH vs IOH VOH vs IOH
AHCT245, Pin 18, Lot #1 AHCT245, Pin 18, Lot #2
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VOH vs IOH
AHCT245, Pin 18, Lot #1
Vee =5.5V

VOH vs IOH
AHCT245, Pin 18, Lot #2
Vce =5.5V
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VOUT vs VIN (0V to 5V)
AHCT245, Pin 1-18, Lot #1
Vce = 5.5V, Outputs = Low

VOUT vs VIN (0V to 5V)
AHCT245, Pin 1-18, Lot #2
Vce = 5.5V, Outputs = Low
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VOUT vs VIN (0V to 5V)
AHCT245, Pin 1-18, Lot #1
Vcce = 5.5V, Outputs = High

VOUT vs VIN (0V to 5V)
AHCT245, Pin 1-18, Lot #2
Vce = 5.5V, Outputs = High
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VOUT vs VIN (5V to 0V)
AHCT245, Pin 1-18, Lot #1
Vce = 5.5V, Outputs = Low

VOUT vs VIN (5V to 0V)
AHCT245, Pin 1-18, Lot #2
Vce = 5.5V, Outputs = Low
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VOUT vs VIN (5V to 0V)
AHCT245, Pin 1-18, Lot #1
Vcce = 5.5V, Outputs = High

VOUT vs VIN (5V to 0V)
AHCT245, Pin 1-18, Lot #2
Vece = 5.5V, Outputs = High
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TEMP (°C)
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TPLH vs TEMP TPLH vs TEMP
AHCT245, A to B, Lot #1 AHCT245, A to B, Lot #2
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. TPLH vs TEMP TPLH vs TEMP
AHCT245, A to B, Lot #1 AHCT245, A to B, Lot #2
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TPHL vs TEMP TPHL vs TEMP
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TPHL vs TEMP . TPHL vs TEMP
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TPZL vs TEMP TPZL vs TEMP
AHCT245, A to B, Lot #1 AHCT245, A to B, Lot #2
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TPZL vs TEMP

TEMP (°C)

TEMP (°C)

TPZL vs TEMP
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TPHZ vs TEMP TPHZ vs TEMP
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TPHZ vs TEMP TPHZ vs TEMP
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Tl Worldwide Sales and Répresentative Offices

AUSTRALIA / NEW ZEALAND: Texas Instruments Australia Ltd.:
Melbourne [61] 3-696-1211, Fax 3-696-4446; Sydney 2-910-3100, Fax 2-
805-1186.

BELGIUM: Texas Instruments Belgium S.A/N.V.: Brussels [32] (02) 726
7580, Fax (02) 726 72 76.

BRAZIL: Texas Instrumentos Electronicos do Brasil Ltda.: Sao Paulo
[55] 11-535-5133.

CANADA: Texas Instruments Canada Ltd.: Montreal (514) 421-2750;
Ottawa (613) 726-3201; Fax 726-6363; Toronto (905) 884-9181; Fax 884-
0062.

DENMARK: Texas Instruments A/S: Ballerup [45] (44) 68 74 00.
FRANCE/MIDDLE EAST/AFRICA: Texas Instruments France: Velizy-
Villacoublay [33] (1) 3070 10 01, Fax (1) 3070 10 54.

GERMANY: Texas Instruments Deutschland GmbH.: Freising [49] (08161)
800, Fax (08161) 80 45 16; Hannover (0511) 90 49 60, Fax (0511) 64 90
331; Ostfildern (0711) 340 30, Fax (0711) 340 32 57.

HONG KONG: Texas Instruments Hong Kong Ltd.: Kowloon [852] 2956-
7288, Fax 2956-2200.

HUNGARY: Texas Instruments Representation: Budapest [36] (1) 269 83
10, Fax (1) 267 13 57.

IRELAND: Texas Instruments Ireland Ltd.: Dublin [353] (01) 475 52 33,
Fax (01) 478 14 63.

ITALY: Texas Instruments Italia S.p.A.: Agrate Brianza [39] (039) 684 21,
Fax (039) 684 29 12; Rome (06) 657 26 51.

JAPAN: Texas Instruments Japan Lid.: Kanazawa [81] 0762-23-5471, Fax
0762-23-1583; Kita Kanto 0485-22-2440, Fax 0485-23-5787; Kyoto 075-
341-7713, Fax 075-341-7724; Kyushu 0977-73-1557, Fax 0977-73-1583;
Matsumoto 0263-33-1060, Fax 0263-35-1025; Nagoya 052-232-5601, Fax
052-232-7888; Osaka 06-204-1881, Fax 06-204-1895; Tachikawa 0425-27-
6760, Fax 0425-27-6426; Tokyo 03-3769-8700, Fax 03-3457-6777;
Yokohama 045-338-1220, Fax 045-338-1255.

KOREA: Texas Instruments Korea Ltd.: Seoul [82] 2-551-2804, Fax 2-
551-2828. )
MAINLAND CHINA: Texas instruments China Inc.: Beijing [86] 10-500-
2255, Ext. 3750, Fax 10-500-2705.

MALAYSIA: Texas Instruments Malaysia Sdn Bhd: Kuala Lumpur [60] 3-
208-6001, Fax 3-230-6605.

MEXICO: Texas Instruments de Mexico S.A. de C.V.: Colonia del Valle
[52) 5-639-9740.

NORWAY: Texas Instruments Norge A/S: Oslo [47] (02) 264 75 70.
PHILIPPINES: Texas Instruments Asia Ltd.: Metro Manila [63] 2-636-0980,
Fax 2-631-7702.

SINGAPORE (& INDIA, INDONESIA, THAILAND): Texas Instruments
Singapore (PTE) Ltd.: Singapore [65] 390-7100, Fax 390-7062.
SPAIN/PORTUGAL: Texas Instruments Espafia S.A.: Madrid [34] (1) 372
8051, Fax (1) 307 68 64.

SUOMI/FINLAND: Texas Instruments/OY: Espoo [358] (0) 43 54 20 33,
Fax (0) 46 73 23.

SWEDEN: Texas Instruments International Trade Corporation
(Sverigefilialen): Kista [46] (08) 752 58 00, Fax (08) 751 97 15.
SWITZERLAND: Texas Instruments Switzerland AG: Dietikon [41] 886-2-
3771450.

TAIWAN: Texas Instruments Taiwan Limited: Taipei [886] 2-378-6800,
Fax 2-377-2718.

THE NETHERLANDS: Texas Instruments Holland, B.V. Amsterdam [31]
(020) 546 98 00, Fax (020) 646 31 36.

UNITED KINGDOM: Texas Instruments Ltd.: Northampton [44] (01604) 66
3000, Fax (01604) 66 30 01.

UNITED STATES: Texas Instruments Incorporated: ALABAMA: Huntsville
(205) 430-0114; ARIZONA: Phoenix (602) 224-7800; CALIFORNIA: Irvine
(714) 660-1200; Los Angeles (818) 704-8100; San Diego (619) 278-9600;
San Jose (408) 894-9000; COLORADO: Denver (303) 488-9300;
CONNECTICUT: Wallingford (203) 269-0074; FLORIDA: Fort Lauderdale
(305) 425-7805; Orlando (407) 667-5308; Tampa (813) 573-0331;
GEORGIA: Atlanta (770) 662-7967; ILLINOIS: Chicago (708) 517-4500;
INDIANA: Indianapolis (317) 573-6400; KANSAS: Kansas City (913) 451-
4511; MARYLAND: Baltimore (410) 312-7900; MASSACHUSETTS: Boston
(617) 895-9100; MICHIGAN: Detrolt (810) 305-5700; MINNESOTA:
Minneapolis (612) 828-9300; NEW JERSEY: Edison (908) 906-0033; NEW
MEXICO: Albuquerque (505) 345-2555; NEW YORK: Long Island (516) 454-
6601; Poughkeepsie (914) 897-2900; Rochester (716) 385-6770; NORTH
CAROLINA: Charlotte (704) 522-5487; Raleigh (919) 876-2725; OHIO:
Cleveland (216) 328-2149; Dayton (513) 427-6200; OREGON: Portland
(503) 643-6758;, PENNSYLVANIA: Philadelphia (610) 825-9500; PUERTO
RICO: Hato Rey (809) 753-8700; TEXAS: Austin (512) 250-6769; Dallas
(214) 917-1264; Houston (713) 778-6592; Midland (915)561-6521;
WISCONSIN: Milwaukee (414) 798-5021.

North American Authorized Distributors

COMMERCIAL

Almac / Arrow 800-426-1410/ 800-452-9185 Oregon only
Anthem Electronics 800-826-8436

Arrow / Schweber 800-777-2776

Future Electronics (Canada) 800-388-8731

Hamilton Hallmark 800-332-8638

Marshall Industries 800-522-0084 or www.marshall.com

Wyle 800-414-4144
OBSOLETE PRODUCTS

Rochester Electronics 508-462-9332
MILITARY

Alliance Electronics Inc 800-608-9494
Future Electronics (Canada) 800-388-8731
Hamilton Hallmark 800-332-8638
Zeus, An Arrow Company 800-524-4735
CATALOG

Allied Electronics 800-433-5700
Arrow Advantage 800-777-2776
Newark Electonics 800-367-3573

For Distributors outside North America, contact your local Sales Office.

Important Notice: Texas Instruments (TI) reserves the right to make changes to or to discontinue any
product or service identified in this publication without notice. Tl advises its customers to obtain the latest
version of the relevant information to verify, before placing orders, that the information being relied upon is
current.
Please be advised that T warrants its semiconductor products and related software to the specifications

applicable at the time of sale in accordance with TI's standard warranty. Tl assumes no liability for

icati i software p or third-party product information, or for infringement of
patents or services described in this publication. Tl assumes no ility for lications or
product designs.
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