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I 1-+ 
USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 4-
SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 
As used herein: 

1. Life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when proper­
ly used in accordance with instructions for use provided 
with the product, can be reasonably expected to result in 
significant injury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reason­
ably be expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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INTRODUCTION 

This databook contains datasheets on the SGS-THOMSON range of CMOS 8-series 
integrated circuits. 

The information on each product, in accordance with EIAIJEDEC specifications, has 
been specially presented in order that the performance of the product can be readily 
evalutated within any required equipment design. 

The two sections, Military/CECC and Radiation Hardened products, are inlcuded for 
more stringent device requirements such as Military, Space, Biomedical and other high 
reliability applications. 

New developments in packaging include the PLCC package; all the surface out-line 
packages (SO) are made to JEDEC standards. 

In addition, general considerations that should be taken into account in the operation 
and application of CMOS 8-series integrated circuits are described. Selection guides 
are included to simplify the task of choosing the best combination of circuits a for 
system. 

The databook also contains the results of the reliability studies made by SGS-THOMSON 
on its CMOS 8-series. 

-----------~ fni&;m~ -----------
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Type 
Number 

HCC/HCF 4000B 
HCC/HCF 4001B 
HCC/HCF 4002B 
HCC/HCF 4006B 
HCC/HCF 4007UB 
HCC/HCF 400aB 
HCC/HCF 4009UB 
HCC/HCF 401 OB 
HCC/HCF 4011 B 
HCC/HCF 4012B 
HCC/HCF 4013B 
HCC/HCF 4014B 
HCC/HCF 4015B 
HCC/HCF 4016B 
HCC/HCF 4017B 
HCC/HCF 401aB 
HCC/HCF 4019B 
HCC/HCF 4020B 
HCC/HCF 4021 B 
HCC/HCF 4022B 
HCC/HCF 4023B 
HCC/HCF 4024B 
HCC/HCF 40258 
HCC/HCF 4026B 
HCC/HCF 4027B 
HCC/HCF 402aB 
HCC/HCF 4029B 
HCC/HCF 4030B 
HCC/HCF 4031 B 

HCC/HCF 40328 
HCC/HCF 4033B 
HCC/HCF 4034B 
HCC/HCF 4035B 
HCC/HCF 403aB 
HCC/HCF 4040B 
HCC/HCF 4041 UB 
HCC/HCF 4042B 
HCC/HCF 40438 
HCC/HCF 4044B 
HCC/HCF 4045B 
HCC/HCF 4046B 
HCC/HCF 4047B 
HCC/HCF 404a8 

ALPHANUMERICAL INDEX 

Function 

Dual 3-lnput NOR Gate Plus Inverter . . 
Quad 2-lnput NOR Gate . . . . . . . 
Dual 4-lnput NOR Gate . . . . . . . . . . 
1a-Stage Static Shift Register . . . . . . . 
Dual Complementary Pair Plus Inverter . . 
4 Bit Full Adder . . . . . . . . . . . . . . . . . . 
Hex Buffer/Converters Inverting . . . . . . . . . . . . . 
Hex Buffer/Converters non Inverting . . . 
Quad 2-lnput NAND Gate . . . . . . . . . . . . . . 
Dual 4-lnput NAND Gate . . . . . . . . . . . . . . . . 
Dual D Flip-Flop . . . . . . . . . . . . . . . . . . . . . 
a-Stage Static Synchronous Shift Register 
Dual 4-Stage Static Shift Register . . . . . . . . . . . 
Quad Bilateral Switch . . . . . . . 
Decade Counter/Divider . . . . . . 
Presettable Divide-by-"N" Counter . 
Quad AND/OR Select Gate . . . . . . 
14-Stage Binary/Ripple Counter ............ . 
a-Stage Static Shift Register . . . . . . . . . 
Divide-by-8 Counter/Divider . . . . . . . . . . . . . . . 
Triple 3-lnput NAND Gate ............... . 
7-Stage Binary/Ripple Counter ............ . 
Triple 3-lnput NOR Gate . . . . . . . . . . . . . . . . . 
Decade Counter/Divider ?-Segment Display Driver ... 
Dual J-K Master-Slave Flip-Flop . . . . . . . . . . . . 
BCD-to-Decimal Decoder . . . . . . . . . . . . . . . . 
Presettable Up/Down Counter . . . . . . . . . . . . . . 
Quad Exclusive OR Gate . . . . . . . . . . . . . . . . 
64-Stage Static Shift Register . . . . . . . . . . . . . . 
Triple Serial Adder . . . . . . . . . . . . . . . . . 
Decade Counter/Divider ?-Segment Display Driver 
a-Stage Static Bidirectional Bus Register . . 
4-Stage Parallel 1/0 Shift Register . . . . . . . . . 
Triple Serial Adder . . . . . . . . . . . . . . . . . 
12-Stage Binary/Ripple Counter 
Quad True/Complement Buffer 
Quad Clocked D Latch . . . . . . 
Quad 3-State NOR R /S Latch . . 
Quad 3-State NAND R /S Latch 
21-Stage Counter ....... . 
Micropower Phase Locked Loop 
Monostable/Astable Multivibrator 
Multifunction Expandable a-Input Gate 

Package Page 
DIP Number 

14 
14 
14 
14 
14 
16 
16 
16 
14 
14 
14 
16 
16 

14 
16 
16 
16 
16 
16 
16 
14 
14 
14 
16 
16 
16 
16 
14 
16 
16 
16 
24 
16 
16 
14 
14 
16 
16 
16 
16 
16 
14 
16 

63 
63 
63 
71 
77 
a7 

95 
95 

103 
103 
111 
117 
125 
133 
143 
151 
159 
167 
117 
143 
103 
167 

63 
173 
1a3 
191 
201 
209 
217 
225 
173 
233 
245 
225 
167 
255 
263 
271 
271 
279 'II 

2a5 .a 

295 
305 
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Type 
Number 

HCC/HCF 4049UB 
HCC/HCF 4050B 
HCC/HCF 4051 B 
HCC/HCF 4052B 
HCC/HCF 4053B 
HCC/HCF 4054B 
HCC/HCF 4055B 
HCC/HCF 4056B 
HCC/HCF 4060B 
HCC/HCF 4063B 
HCC/HCF 4066B 
HCC/HCF 4067B 
HCC/HCF 4068B 
HCC/HCF 4069UB 
HCC/HCF 4070B 
HCC/HCF 4071 B 
HCC/HCF 4072B 
HCC/HCF 4073B 
HCC/HCF 4075B 
HCC/HCF 4076B 
HCC/HCF 4077B 
HCC/HCF 4078B 
HCC/HCF 4081B 
HCC/HCF 4082B 
HCC/HCF 4085B 
HCC/HCF 4086B 
HCC/HCF 4089B 
HCC/HCF 4093B 
HCC/HCF 4094B 
HCC/HCF 4095B 
HCC/HCF 4096B 
HCC/HCF 4097B 
HCC/HCF 4098B 
HCC/HCF 4099B 
HCC/HCF 4502B 
HCC/HCF 4503B 
HCC/HCF 4504B 
HCC/HCF 4508B 
HCC/HCF 451 OB 
HCC/HCF 4511 B 
HCC/HCF 4512B 
HCC/HCF 4514B 
HCC/HCF 4515B 

ALPHANUMERICAL INDEX 

Function 

Hex Inverting Buffer/Converter . . . . . . . . . . . 
Hex Non Inverting Buffer/Converter ......... . 
Single 8-Channel Analog Multiplexer/Demultiplexer .. 
Different. 4-Channel Analog Multiplexer/Demultiplexer 
Triple 2-Channel Analog Multiplexer/Demuliplexer 
4-Segment Display Driver . . . . . . . 
BCD to ?-Segment Decoder/Driver ....... . 
BCD to ?-Segment Decoder/Driver . . . . . .. 
14-Stage Counter/Divider AND Oscillator . . . . . . . 
4-Bit Magnitude Comparator . . . . . . . . . . . . . . 
Quad Bilateral Switch . . . . . . . . . . . . . . . . . . 
Single 16-Channel Analog Multiplexer/Demultiplexer 
8-lnput NAND/AND Gate . . . . 
Hex Inverter . . . . . . . . . . . . . . 
Quad Exclusive-Or Gate . . . . . . 
Quad 2-lnput OR Gate . 
Dual 4-lnput OR Gate 
Triple 3-lnput AND Gate 
Triple 3-lnput OR Gate . 
4-Bit D-Type Register . . . . . . . . . . ..... 
Quad Exclusive-NOR Gate . . . . . . . . . . . . . 
8-lnput NOR/OR Gate . . . . . . . . . . . . . . . . 
Quad 2-lnput AND Gate . . . . . . . . . . .... . 
Dual 4-lnput AND Gate ........... . 
Dual 2-Wide 2-lnput AND-OR-Inverter Gate .. 
Expand 4-Wide 2-lnput AND-OR-Inverter Gate 
Binary Rate Multiplexer . . . . . . . . . . 
Quad 2-lnput NAND Schmitt Trigger . . . . . ... 
8-Stage Shift-AND-Store Bus Register . . . . . . . 
Gated J-K Master-Slave Flip-Flop ......... . 
Gated J-K Master-Slave Flip-Flop . . . . . . . . . . 
Different. 8-Channel Analog Multiplexer/Demultiplexer 
Dual Monostable Multivibrator . . . . . . . . . . 
8-Bit Addressable Latch . . . . . . . . . . . . . . . . 
Strobed Hex Inverter/Buffer . . . . . . . . . 
Hex Buffer (3-State non-Inverter) . . . . . 
Hex TTL or CMOS to CMOS Level Shifter 
Duai4-Bit Latch (3-State Outputs) .... 
Presettable 4-Bit BCD Up/Down Counter 
BCD to 7 Segment Latch-Decoder/Driver . . 
8-Channel Data Selector With 3-State Output 
4-Bit Latch/4-to-16 Line Decoder (Out. High) 
4-Bit Latch/4-to-16 Line Decoder (Out. Low) 

Package Page 
DIP Number 

16 313 
16 313 
16 321 
16 321 
16 321 
16 333 
16 333 
16 333 
16 343 
16 351 
24 359 
24 365 
14 377 
14 383 
14 391 
14 397 
14 397 
14 403 
14 397 
16 409 
14 391 
14 417 
14 403 
14 403 
14 423 
14 431 
16 .;; 439 
14 449 
16 457 
14 467 
14 467 
24 365 
16 475 
16 485 
16 495 
16 501 
16 509 
24 511 
16 521 
16 531 
16 543 
24 551 
24 551 

-------------~ ~i~©n&mt~rm -------------
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Type 
Number 

HCC/HCF 4516B 
HCC/HCF 4517B 
HCC/HCF 4518B 
HCC/HCF 4519B 
HCC/HCF 4520B 
HCC/HCF 4521 B 
HCC/HCF 4522B 
HCC/HCF 4527B 
HCC/HCF 4529B 
HCC/HCF 4532B 
HCC/HCF 4536B 
HCC/HCF 4538B 
HCC/HCF 4541 B 
HCC/HCF 4543B 
HCC/HCF 4555B 
HCC/HCF 4556B 
HCC/HCF 4560B 
HCC/HCF 4566B 
HCC/HCF 4572B 
HCC/HCF 4585B 
HCC/HCF 4724B 
HCC/HCF 401 OOB 
HCC/HCF 401 01 B 
HCC/HCF 401 02B 
HCC/HCF 401 03B 
HCC/HCF 401 04B 
HCC/HCF 401 05B 
HCC/HCF 401 06B 
HCC/HCF 401 07B 
HCC/HCF 401 08B 
HCC/HCF 401 09B 
HCC/HCF 4011 OB 
HCC/HCF 40147B 
HCC/HCF 40160B 
HCC/HCF 40161 B 
HCC/HCF 40162B 
HCC/HCF 40163B 
HCC/HCF 40174B 
HCC/HCF 40181 B 
HCC/HCF 40182B 
HCC/HCF 40192B 
HCC/HCF 40193B 
HCC/HCF 40194B 
HCC/HCF 40208B 

ALPHANUMERICAL INDEX 

Function 

Presettable 4-Bit Binary Up/Down Counter 
Dual 64-Stage Static Shift Register . . 
Dual BCD Up Counter . . 
4-Bit AND/OR Selector . . . . . . . 
Dual Binary Up Counter . . . . . . . 
24-Stage Frequency Divider . . . . . . . . . 
Programmable BCD Divider-by-N Counter . . . . . . . 
BCD Rate Multiplier .................. . 
Dual 4-Channel or Single 8-Channel Analog Data Selector 
8-lnput Priority Encoder . . . . . . . . . . . . . . 
Programmable Timer . . . . . . . . . . . . 
Dual Precision Monostable Multivibrator . . . . . . 
Programmable Timer . . . . . . . . . . . . . . . 
BCD-to-7 Segment Latch/Decoder/Driver ....... . 
Dual 1-of-4 Decoder/Demultiplexer (Out. High) . . . . . 
Dual 1-of-4 Decoder/Demultiplexer (Out. Low) . . . . . 
NBCDAdder . . . . . . . . . . . . . . . . . . .... 
Industrial Time-Base Generator . . . . . . . . . . . . . 
Hex Gate ........................ . 
4-Bit Magnitude Comparator . . . . . . . . . . . . 
8-Bit Addressable Latch . . . . . . . . . . . . . . . 
32-Stage Static Left/Right Shift Register . . 
9-Bit Parity Generator/Checker . . . . . . . 
Presettable 2-Decade BCD Down Counter . . 
Presettable 8-Bit Binary Down Counter . . 
4-Bit Bidirectional Universal Shift Register 
4-Bit x 16 Word . . . . . . . . . . . . . 
Hex Schmitt Trigger . . . . . . . . . . . . . . . 
Dual 2-lnput NAND Buffer/Driver . . . . . . . . 
4x4 Multipart Register . . . . . . . . . . . . . . . 
Quad Low-to-High Voltage Level Shifter . . . . . . . . . 
Decade Up Down Counter/Decoder/Latch/Driver . . . . 
1 0-Line to 4-Line BCD Priority Encoder . . . . . . . . . 
Decade Counter/Asynchronous Clear . . . . . . . . . 
Binary Counter/Asynchronous Clear . . . . . 
Decade Counter/Synchronous Clear . . . . . . . . 
Binary Counter/Synchronous Clear . . . . . . . . . 
Hex"D" 
4-Bit Arithmetic Logic Unit . . . . . . . . . . . . . . . . 
Look-Ahead Carry Generator . . . . . . . . . . . . . . 
Presettable 4-Bit BCD Up/Down Counter 
Presettable 4-Bit Binary Up/Down Counter . . . . . . . 
4-Bit Bidirectional Universal Shift Register . . . . . . 
4x4 Multipart Register . . . . . . . . . . . . . . . . . . 

Package Page 
DIP Number 

16 521 
16 559 
16 567 
16 577 
16 567 
16 tl 579 
16. 581 
16.. 583 
16 593 
16 599 
16 6 609 
16 623 
14 633 
16 639 
16 647 
16 647 
16 ~ 657 
16 • 659 
16 661 
16 663 
16.. 671 
16 * 681 
14 689 
16 695 
16 695 
16 t 705 
14 713 
14 721 
8 729 

24 739 
16 749 
16 • 757 
16 765 
16 773 
16 773 
16 773 
16 773 
16 783 
24 791 
16 799 
16 807 
16 807 
16 705 
24 817 
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ALPHANUMERICAL INDEX 

Type Function Package Page 
Number DIP Number 

HCC/HCF 402578 Quad 2-Line-to-1-Line Data Selector/Multiplexer .... 16 827 
M22100 4x4 Cross Point Switch with Control Memory 0 •• ••• 16 833 
M22101 4x4x2 Cross Point Switches with Control Memory ... 24 843 
M22102 4x4x2 Cross Point Switches with Control Memory ... 24 843 

------------ i.V lf~~Jf -------------
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SELECTION GUIDE 
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SELECTION GUIDE 

HCC/HCF 40008/45008 401008 STANDARD SERIES AND CROSSPOINT SWITCHES 

Function Standard Code 

NAND 40118,40128,40238,40688,401078 
NOR 4000B 
AND 4068B,4073B,4081B,4082B 
OR 40718,4072B,40758,4078B 

GATE 
INVERTER 4069UB, 4502B BUFFER 

BUFFER 4007UB, 4009U8, 401 OB, 4041 UB, 4049UB, 4050B, 4502B, 
4503B, 401 078 

MULTIFUNCTION 4019B,4030B,4048B,4070B,4077B,4085B,4086B,4572UB, 
4504B 

SCHMITT TRIGGER 4093B, 401 06B 

FLIP- J-K FLIP-FLOP 4027B,40958,4096B 
FLOP D FLIP-FLOP 40138,4076B,401748 
INTERFACE CIRCUIT 4009UB, 4010B, 4504B, 40109B 
LATCH 40428,40438,4044B,40998,4508B 
MULTIVI8RATOR 4047B,4098B,4538B 
DECODER 4028B,4514B,4515B,4555B,4556B 
ENCODER 4532B, 40147B 
DISPLAY DRIVER 4054B,4055B,4056B,4511B,4543B 

WITH COUNTER 4026B,4033B,40110B 

SHIFT STATIC 4006B,4014B,4015B,4021B,4031B,4034B,40358,4094B, 
4517B,40100B,401048,40194B 

REGISTER 
STORAGE 4076B,40998,40108B,40208B 
FIFO 40105B 

4017B,40188,4022B,40298,4510B,45168,45188,4520B, 
SYNCRONOUS 4521B,4522B,40102B,40103B,40160B,40161B,40162B, 

COUNTER 40163B,40192B,401938 
BINARY RIPPLE 40208,4024B,4040B,4060B 
CLOCK TIMER 4045B,45368,45418,45668 

MULTIPLEXER! 
ANALOGIC 4016B,4019B,4051B,4052B,4053B,4066B,4067B,4097B, 
DIGITAL 4555B,4556B 

DEMULTIPLEXER 
DATA SELECTOR 45128,45298,40257B,45198 
ADDER 4008B,4032B,4038B,45608 

ARITHMETIC 
COMPARATOR 40308,40638,4070B,4077B,4585B,40101B CIRCUIT 
ALU I MULTIPLEXER 4089B,45278,40181B,40182B 

PHASE LOCKED LOOP 4046B 

CROSSPOINT 4x4 22100 
SWITCH 4x4x2 22101,22012 

------------ iiii ~ ------------
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THE PRODUCT FEATURES 

SGS-THOMSON's 40008 family of metal gate 
CMOS monolithic integrated circuits provides the 
design engineer with a wide range of products which 
approache the ideal in performance. 
The combination of low power dissipation, flexible 
power-supply design, high noise immunity and fan 
-out capability have made this logic family extreme­
ly popular. 
These products are mainly used in telecommunica­
tion and consumer/commodity fields and high relia­
bility applications such as space and biomedical 
use. 
SGS-THOMSON CMOS 40008 family is backed up 
by one of the most extensive product ranges in the 
industry, a cost effectiveness together with high-re­
liability and high quality thus offering the user the 
best solution to a greater number of applications. 

CMOS Metal Gate 

CMOS 40008 SERIES INFORMATION 

THE PRODUCT TECHNOLOGY 

Although the CMOS 40008 is a mature product 
family, SGS-THOMSON continuously introduces 
improvements in the process, according to the pres­
ent "state of the art". 

lon implantation gives precise control of channel dop­
ing allowing a much tighter distribution of device 
parameters and better reproducibility of the process. 

The entire process is tracked using an on-line com­
puter system. Moreover, in line with SGS-THOM­
SON quality control philosophy, particular attention 
is paid to upgrading production facilities. All the 
above factors lead to improvements in reliability, 
controllability, repeatibility or, in one word, quality. 

THE PRODUCT INFORMATION 

The SGS-THOMSON CMOS HCC/HCF 40008 
series meets the industry standardized specifica­
tions co-ordinated by EINJEDEC Solid State Pro­
ducts Council. 

The official JEDEC specifications for static parame­
ters are primarily applicable to gates, inverters, high 
current (inverting) drivers and devices with Medium 
Scale Integration. 

Special types such as analog switches, multiplexers 
and multivibrators do not have the same input-out­
put standards as the 8 series specifications but are 
still given with a 8 suffix because they satisfy the 
remaining JEDEC specifications. 

SGs-THOMSON HCC/HCF 40008 types have the following Absolute Maximum Ratings: 

Symbol Description Value Unit 

Voo 
Supply Voltage: HCC -o.s to 20 v 

HCF(1) -o.s to 18 v 
V; Input Voltage -o.s to Voo + 0.5 v 
II DC Input Current (any input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 

Dissipation per Output Transistor 
forT op= Full Package-temperature Range 100 mW 

Operating Temperature: HCC types -55 to+ 125 oc 
Top HCFtypes -40 to+ 85 oc 
Tstg Storage Temperature -£5 to+ 150 EC 

1) During factory testing, the HCF devices are measure~ applying the same values of supply vo~age as !o~ HCC types. 
Moreover the HCF limits for quiescent current (IL) and tnput leakage current (ltH, ltL) are as for the HCC hmtts. 

---------------------------~~~~~ ----------------------------
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CMOS 40008 SERIES INFORMATION 

The Recommended Operating Conditions are specified as follows: 

Symbol Parameter Value Unit 

Voo Supply voltage: HCC 3 to 18 v 
HCF(1) 3 to 15 v 

v, Input voltage 0 to Voo v 
Top Operating temperature: HCC types -55 to+ 125 oc 

HCFtypes -40 to+ 85 oc 
1) DOring factory testing, the HCF devices are measured applying the same values of supply voltage as for HCC types. 

Moreover the HCF limits for quiescent current (IL) and input leakage current (hH. IlL) are as for the HCC limits. 

If these• ratings are compared with the correspond­
ing JEDEC values shown in table II and Ill it can be 
seen that the SGS-THOMSON HCC/HCF 40008 
devices have much better limits than those of the 
JEDEC specifications. The static electrical charac­
teristics of the HCC/HCF 40008 series, excluding 
special devices such as analog switches, multiplex­
ers, drivers, etc. are shown in table I. 

The SGS-THOMSON HCC/HCF 40008 family has 
the quiescent leakage current (IL), specified at 5, 
1 o, 15, 20 V and the other static electrical charac­
teristics at 5, 10, 15 V for both extended and inter­
mediate temperature ranges. 

HCC/HCF 40008 Series Features 

The principal features of the HCC/HCF 40008 
series are as follows: 
• Operating range of HCC 3-18V; HCF 3-15V 

• Rationalised range of quiescent leakage current 
(IL) specifications corresponding to gate, buffer 
and flip-flop, and Medium Scale Integration pro­
ducts. 

• Maximum input leakage current (IIH, ilL) of ± 1 
J.lA at VDD= 18V for HCC, 15V for HCF with Vi= 
0 to 18V for HCC, 0 to 15V for HCF, over the full 
temperature range. 

• Input and output logic levels completely inde­
pendent of temperature. 

• Input voltage levels which define a very high DC 
noise immunity (45% Voo typical). 

• Noise margins of 1.0V min. at 5V Voo 
2.0V min. at 1 OV Voo 
2.5V min. at 15V Voo 

Propagation COS/MOS ECL 
Delay Time (ns) 

35 2 

• Low (400 Q typical) and constant output imped­
ance in both logical states giving fixed and equal 
output transition times. 

• Output current capable of driving 
a) two low power TTL loads 
b) one low power Schottky TTL load 
c) two HLL loads 

over the rated temperature range. 

• Output current and input threshold independent 
of the number of inputs parallel together. 

• Square transfer voltage characteristics. 

General COS/MOS Characteristics 

The main advantages offered by COS/MOS de­
vices over corresponding bipolar devices (DTL, 
LPS, TTL, ECL, HLL) are: 

- Very low quiescent power dissipation 
(typically 10 nW/gate, 10 vW/MSI) 

- Wide operating voltage range 
(3 to 18V for HCC; 3-15V for HCF) 

- High input impedance (typically 1012 Q) 

- High DC noise immunity 
(typically 45% of supply voltage). 

This digital family however has slower switching 
speeds than most bipolar families. 
For example the typical propagation times for 
COS/MOS and other logic families are: 

LPS TTL DTL HLL 

5 10 30 110 

---------------------------~~~~~ ----------------------------
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Moreover, due to the high input impedance of the 
MOS gates, COS/MOS devices require greater 
care in handling. 

The normal gate oxide thickness is 800 to 1 oooA 
with a corresponding breakdown voltage between 
gate and substrate of 80 to 90V. 

The electrostatic potential of the human body is 
much higher than this range, reaching 12kV with a 
discharge capacity of approximately 100 pF. 

Electronic components have to be protected from 
the hazard of static electricity, from the manufactur­
ing stage down to where they are utilized. MOS 
devices are typically voltage and field sensitive; the 
thin oxide layers can be destroyed by the electric 
field. 

Fig. A 

OXIDE LAVER GATE 

DRAIN SOURCE 

S-6903 

This happens mostly because a charged conductor, 
typically a person, is radiply discharged through the 
device. 

There will be no net charge on any portion of the 
MOS structure; when the induced high field ex­
ceeds the breakdown voltage of the MOS capacitor 
structure we may have a self-healing break-down, 
degradation or catastrophic failure. 

The failure hazard is not limited to the gate region 
but it could occur wherever two conductive areas 
are separated by a thin insulator. 

We have envisaged two sets of precautions: input 
protection networks and static discharge control 
(handling). 

The HCC/HCF 40008 devices use an improved 
protection network over that used in the 4000A 
series. The level of protection for the 40008 pro­
ducts has been raised to 4 kV, the previous solution 
for the 4000A products protected the gate oxide 
against electrostatic discharges only up to approxi­
mately 1 kV. The following figures show the dif­
ference between the two input protection networks 
for a basic inverter: 

CMOS 40008 SERIES INFORMATION 

Fig. B 

Fig_ C 

The protection capability has been verified with the 
following discharge set as show in figure below. 

Measurement to the MIL-STD 883C-3015 

5 Positive and 5 Negat1ve shots 

In COS/MOS as in Linear Integrated Circuits a 
"latch-up" phenomenon may appear. This is caused 
by an electrical pulse which, acting on an SCR 
structure of parasitic bipolar transistors inside 
COS/MOS devices (shown in fig. D), produces a low 
resistance path between supply voltage and ground 
that remains after the pulse has ceased leading 
rapidly to device destruction. 

-------------------------- ~if~~JI ---------------------------
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Fig. D 

IN 

CS:CHANNEL STOPPER 
S-281911 

This phenomenon will occur either when Voo is 
more than the maximum rating and approaches the 
breakdown voltage of the SCR structure or when 
any of the following conditions are verified: 
a) the product of the gains of the two parasitic 

transistors is greater than or equal to unity; 

b) the base-emitter junction of both transistors is 
forward biased; 

c) supply voltage and input circuits are able to 
deliver a current equal to the holding current of 
the SCR (fig. E). 

In particular, condition (b) may be caused by: 
1 ) voltages induced through the oxide by base 

metallization; 

2) lateral voltage drops between substrate and P­
well due to photo-current generated by radiation. 
These drops can forward bias the gate-cathode 
junction of the parasitic SCR. 

This effect is particularly significant in buffers which 
are devices most subject to latch-up due to the 

Fig. E 

1oo 

S-2818 

combination of large geometry and low silicon re­
sistivity. For these reasons voltage transient or large 
output current surges occurring during operation 
near the maximum rating should be avoided. 

The B series devices are much better protected against latch-up than the A series because of their higher 
typical breakdown voltage: 

Characteristics A series B series 

VBR 17 v 25V 

Vsus 15 v 22V 

I sus 10 to 40 mA 50 to 100 mA 

---------------------------- ~!f~~~~ -----------------------------
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B Series Dynamic Switching Parameters 

The dynamic electrical characteristics are specified 
at T amb= 25°C under the following conditions: 
- load capacitance (CL) of 50 pF and load resist­

ance (RL) of 200 kil; 

- input pulse amplitude equal to supply voltage 
(Voo); 

- input rise and fall times of 20 ns; 

- propagation delay times measured from 50% the 
point of the input voltage to the 50% point of the 
output voltage; 

- transition times measured from 10% to 90% of 
the supply voltage (Voo). 

In some devices other time parameters are also 
specified: 

a) Set up time 

b) Hold time 

c) Removal time 

d) Tri-state disable delay times. 

The figures (F and G) show the meaning of these 
parameters 

Comparison between B and UB devices 

The HCC/HCF 40008 family also includes suffix UB 
products that only meet some of the B series elec­
trical specifications. 

These have logic outputs that are not buffered, and 
VIL and VIH that are specified at 20% Voo and 80% 
Voo respectively for Voo= 5V and 1 OV and 17% 
Voo and 83% Voo respectively for Voo= 15V. 

Fig. G 
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Fig. F 

OUTPUT 
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CL ISOpF 
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The corresponding values of suffix B types are: 

V1L= 30% Voo 
ViH= 70% Voo for Voo= 5V and 1 OV 

and 

ViL=27% Voo 
ViH= 73% Voo for Voo= 15V 
The other main differences between B and UB 
gates are summarized on the page 20. 

If B and UB gates are presented with slow transition 
time signals the behaviour of the two types differs. 
In fact, because of high AC gain of B devices 
(obtained with the two extra inverters) the outputs 
tend to develop a few cycles of oscillation between 
Voo and Vss when input rise or fall time is more 
than 1 ms at Voo= 5V and AC noise is reduced to 
2-3 mV within the B device bandwidth. 
The unbuffered gates (which have less gain) tend 
not to oscillate with the same input ramp unless a 
noise voltage of 200 to 300 mV is present within the 
device bandwidth. 

0 

Voo 

0 

~~--~~~~-r----------~0 
OUTPUT 

SET. RESET 
OR PRESET 

tt(LH)OR(HL) OPTIONAL 

0 

S-2821 
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Characteristics Buffered 

Typical Output Constant: 400 Q (typ) 
Impedance atVDD= 5V 
Voltage Transfer Square and independent of the 
Characteristic number of inputs tied together 

Moderate: 150 ns at Voo= 5V 
Propagation Delay 65 ns at Voo= 1 OV 

50 ns at Voo= 15V 

ACGain High and constant: = 68 dB 

Low: 230 kHz at Voo= 5V 
AC Band Width 280kHz at Voo= 10V 

295kHz at Voo= 15V 

Input Capacitance Low: Average 1 to 2 pF 
Peak 2 to 4 pF 

Excellent: 1.0V at Voo= 5V 
Noise Margin 2.0V at Voo= 1 ov 

2.5V at Voo=15V 

Output Transition Time 200 ns (typ.) at Voo= 5V 
CL =50 pF 

GENERAL OPERATING AND HANDLING 
INSTRUCTIONS 

Power Source Rules 

1) Referring to standard input network protection of 
fig. B, when separate power supplies are used 
for VDD and for the device inputs, the VDD supply 
should always be turned on before the input 
signal source and the input signal should be 
turned off before the VDD supply is turned off. 
This rule will prevent the 01 input protection 
diode from overdissipation and possible damage 
when the device power supply is grounded. 
When the device power supply is an open circuit, 
violation of this rule can result in undesired circuit 
operation although device damage may not re­
sult; AC inputs can be rectified by 01 input diode 
to act as a power supply. 

2) The steady power-supply operating voltage should 
be kept within the recommended operating condi­
tions and always below the maximum ratings. 

3) The power-supply polarity for COS/MOS cir­
cuits should not be reversed. The positive 
(VDD) terminal should never be more than 0.5V 
negative with respect to the negative (Vss) ter­
minal (VDD-Vss >- 0.5V). Reversal of polarities 
will forward-bias and short the structural and 
protection diode between VDD and Vss. 

Unbuffered 

Variable: Dependent on number of inputs 
paralleled together 

Rounded (as A serial) and shifted with different 
number of inputs paralleled together 

Fast: 60 ns at Voo= 5V 
30 ns at Voo= 10V 
25 ns at Voo= 15V 

Low and dependent on supply voltage: 
28 dB at Voo= 5V 
23 dB at Voo= 10V 
18 dB at Voo= 15V 

High: 71 0 kHz at Voo= 5V 
885kHz at Voo= 10V 

2800kHz at Voo= 15V 
High: Average 2 to 3 pF 

Peak 5 to 10 pF 
Good: 0.5V at Voo= 5V 

1 .ov at Voo= 1 OV 
1 .ov at Voo= 15V 

50 to 1 00 ns at Voo= 5V 
CL =50 pF 

4) Power-source current capability should be 
limited to the minimum value which will assure 
good logic operation. 

5) Large values of resistors in series with VDD or 
Vss should be avoided; transient turn-on of input 
protection diodes can result from drops across 
such resistors during switching. 

A good practice is to use a zener protection diode 
in parallel with the power bus as shown in fig. H 
below. The zener value should be above the ex­
pected maximum regulation excursion, but should 
not exceed the maximum supply voltge. 
A current limiting resistor is included if the supply 
impedance is lower than the zener power dissipa­
tion rating to allow for a given zener voltage. 
The shunt capacitor value is chosen to supply re­
quired peak current switching transients. 

Fig. H 

=H ... 
---------------------------- ~~~@~~~~4 -----------------------------
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Input Signal Rules 
1) Signals should not be applied to the inputs while 

the device power supply is off unless the input 
current is limited to a steady-state value of less 
than 1 OmA. Input-signal interfaces that swing the 
allowable 0.5V above Voo or below Vss should 
be current-limited to 1 OmA or less. 
Whenever the possibility of exceeding 1 OmA of 
input current exists, a resistor in series with the 
input must be used. The value of this resistor can 
be as high as 1 Okn without affecting static elec­
trical characteristics. However, speed will be re­
duced because of the added RC time constant. 
Particular attention should be given to long input­
signallines where high inductance can increase 
the likelihood of large-signal pickup in noisy en­
vironments. In these cases, series resistance 
with shunt capacitance at the IC input terminals 
is recommended. The shunt capacitance should 
be made as large as possible consistent with the 
system speed requirements. 

2) All COS/MOS inputs should be terminated cor­
rectly. When COSIMOS inputs are wired to edge 
card connectors with COSIMOS drive coming 
from another PC board, a shunt resistor should 
be connected to Voo or Vss. 

3) When COS/MOS circuits are driven by TTL logic 
a pull-up resistor should be connected from the 
COS/MOS inputs to 5V. 

4) Input signals should be maintained within the 
recommended input signal swing range. 

5) Input rise and fall times for clocked devices must 
not exceed 15 J1S in order to avoid high power 
consumption, false triggering, etc. With slower 
inputs a Schmitt trigger must be employed. 

Output Rules 
1) The power dissipation in a COS/MOS package 

should not exceed the rated value for the am­
bient temperature specified. The actual dissipa­
tion should be calculated when (a) shorting 
outputs directly to Voo or Vss. (b) driving low­
impedance loads, or (c) directly driving the base 
of PNP or NPN bipolar transistors. 

2) Output short circuits often result from testing 
errors or improper board assembly. Shorts on 
buffer outputs on power supplies greater than 5V 
can damage COS/MOS devices. 

3) COSIMOS, like active pull-up TTL, cannot be 
connected in the "wire-OR" configuration be-

CMOS 40008 SERIES INFORMATION 

cause an "on" PMOS and an "on" NMOS transistor 
could be directly shorted across the power-supply 
rails. For applications with wire OR configurations it 
is necessary to use devices with tri-state logic out­
puts. 
4) Paralleling gates is recommended only when the 

gates are within the same IC package. 

5) Output loads should return to a voltage within the 
supply-voltage range (Voo to Vss). 

6) Large capacitive loads (greater than 5000 pF) on 
COS!MOS buffers of high-current drivers act like 
short circuits and may over-dissipate output tran­
sistors. 

7) Output transistors may be over-dissipated by 
operating buffers as linear amplifiers or using 
these types as one-shot or astable multivibra­
tors. 

6) Shorting of the output to Vss or Voo can cause 
the device power dissipation to exceed the safe 
value of 500 mW as shown in fig. I. 
This is possible with supply voltage higher than 
5V. For cases in which a short circuited load is 
driven directly (base of PNP or NPN bipolar 
transistor) the requirements for gate operation 
must be determined by consulting the published 
data. Note that a individual output transistor 
dissipation must be limited to 1 00 mW. 

Fig. 1 -Standard COS/MOS Thermal 
Derating Chart 
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Noise Immunity and Noise Margin 

DC Noise Immunity 
The VIL and VIH characteristics define the maximum 
tolerable noise voltages at an input terminal when 
input signals are within 50 mV of supply lines. 

Noise Margin 
The noise margin voltage is the maximum voltage 
that can be added, at an input voltage Vi = VoL or 
VOH of the preceding stage without upsetting the 
logic or causing the output to exceed the output 
voltge Vo. 

In pratice, DC noise immunity is much more signifi­
cant than noise margin because the COS/MOS 
outputs are normally within 50mV of supply lines. 
Noise immunity increases if the input pulse width 
becomes less than the propagation delay of the 
circuit. 
This condition is often described as AC noise im­
munity. 

Handling 

SGS-THOMSON has choosen a no-compromise 
strategy in the MOS ESD protection. From the wafer 
level to the shipping of finished units, we fully guar­
antee each work station and processing of the parts. 

The supplier best commitment is useless if the end 
user does not provide the same level of protection 

and care in application. 
Here are the basic static control protection rules to 
comply with the rules the following procedures 
should be set up: 

a) Handling equipment, trays, table tops and tran­
sport carts should be conductive; 

b) Metal parts of fixtures, tools, soldering irons and 
table tops should be grounded to a common 
point; 

c) Operators should use grounded (metal or con­
ductive) plastic wrist straps with a 1 M!l series 
resistor; 

d) Packages should not be removed from their 
conductive or antistatic carriers until required; 
this should only be done by a grounded operator. 
Devices removed should be placed in a conduc­
tive tray; 

e) All tests should be performed by a grounded 
operator and after completion of test, devices 
should be reinserted in conductive carriers; 

f) The printed circuit boards should have shorting 
bars installed prior to assembly (soldering). When 
possible COS/MOS IC's should be the last com­
ponent to be installed on printed circuit boards. 

Table I- STATIC ELECTRICAL CHARACTERISTICS (SGS-THOMSON 40008 and UB) 

Test Conditions Values 

Parameter V; Vo lo Voo TLow 25°C THigh Unit 

(V) (V) (j.!A) (V) Min. Max. Min. Max. Min. Max. 

01 5 5 0.25 0.25 7.5 

HCC 0/10 10 0.5 0.5 15 
types 0/15 15 1 1 30 

IL (gates) 0/20 20 5 5 150 IJA 
0/ 5 5 1 1 7.5 

HCF 
0/10 10 types 2 2 15 

0/15 15 4 4 30 

01 5 5 1 1 30 

HCC 0/10 10 2 2 60 
types 0/15 15 4 4 120 

IL (buffer FF) 0/20 20 20 20 600 IJA 
0/ 5 5 4 4 30 

HCF 
0/10 10 types 8 8 60 

0/15 15 16 16 120 

---------------------------- ~~~~~JI -----------------------------
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Table I • STATIC ELECTRICAL CHARACTERISTICS 40008 and UB (Cont'd) 

Test Conditions Values 

Parameter V; Vo lo Voo TLow 25°C THigh Unit 

(V) (V) (!!A) (V) Min. Max. Min. Max. Min. Max. 

0/ 5 5 5 5 150 

HCC 0/10 10 10 20 300 
types 0/15 15 20 20 600 

IL(MSI) 0/20 20 100 100 3000 J.lA 

0/ 5 5 20 20 150 
HCF 

0/10 10 40 40 300 types 
0/15 15 80 80 600 

VOH 0/ 5 < 1 5 4.95 4.95 4.95 

0/10 <1 10 9.95 9.95 9.95 v 
0/15 < 1 15 14.95 14.95 14.95 

VOL 5/0 <1 5 0.05 0.05 0.05 

10/0 <1 10 0.05 0.05 0.05 v 
15/0 < 1 15 0.05 0.05 0.05 

ViH(B series) 0.5/4.5 < 1 5 3.5 3.5 3.5 

1/9 < 1 10 7 7 7 v 
1.5/13.5 < 1 15 11 11 11 

V1L (B series) 4.5/0.5 < 1 5 1.5 1.5 1.5 

9/1 <1 10 3 3 3 v 
13.5/1.5 < 1 15 4 4 4 

VIH (UB series) 0.5/4.5 <1 5 4 4 4 

1/9 <1 10 8 8 8 v 
2/13 < 1 15 12 12 12 

VIL (UB series) 4.5/0.5 <1 5 1 1 1 

9/1 <1 10 2 2 2 v 
13/2 <1 15 3 3 3 

0/5 2.5 5 -2 -1.6 -1.15 

HCC 0/5 4.6 5 -o.64 -o.51 -o.36 
types 0/10 9.5 10 -1.6 -1.3 -o.9 

IOH 0/15 13.5 15 -4.2 -3.4 -2.4 mA 
0/5 2.5 5 -1.53 -1.36 -1.1 

HCF 0/5 4.6 5 -o.52 -0.44 -0.36 
types 0/10 9.5 10 -1.30 -1.1 -o.90 

0/15 13.5 15 -3.6 -3 -2.4 

-------------------------- ~~~~~~ ---------------------------
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Table I • STATIC ELECTRICAL CHARACTERISTICS 40008 and UB (Cant' d) 

Test Conditions Values 

Parameter Vi Vo lo Voo TLow 25°C THigh Unit 

(V) (V) (J.lA) (V) Min. Max. Min. Max. Min. Max. 

0/5 0.4 5 0.64 0.51 0.36 
HCC 

0/10 0.5 10 1.6 1.3 0.9 types 

IOL 0/15 1.5 15 4.2 3.4 2.4 mA 
0/5 0.4 5 0.52 0.44 0.36 

HCF 
0/10 0.5 10 1.3 1.1 0.9 types 
0/15 1.5 15 3.6 3 2.4 

HCC 0/18 18 ±0.1 ±0.1 ±1 

IlL IIH 
types 

Any input !!A 
HCF 0/15 15 ±0.3 ±0.3 ±1 
types 

HCC 
0/18 18 ±0.4 ±0.4 ±12 

IOL.IOH 
types 

j.tA 
HCF 0/15 15 ±1.0 ±1.0 ±7.5 
types 

C1 7.5 pF 

C1 (UB) 22.5 pF 

STANDARD JEDEC SPECIFICATIONS 

Table II • ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo Supply voltage -{).5 to 18 v 
v, Input Voltage -{).5 to Voo +0.5 v 
II DC input current (any input) ±10 mA 

Tslg Storage temperature range -65 to 150 oc 

Table Ill • RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply voltage 3to 15 v 
Vi Input VoRage; 0 to Voo v 

Top 
Operating temperature -for extended range devices -55 to 125 oc 

- for intermediate range devices -40 to 85 

--------------------------- ~~~@~~JI ----------------------------
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Table IV· STATIC ELECTRICAL JEDEC CHARACTERISTICS 

Test Conditions Values 

Parameter V; Vo lo Voo TLow 25°C THigh Unit 
(V) (V) (J.tA) (V) Min. Max. Min. Max. Min. Max. 

5 0.25 0.25 7.5 
HCC 10 0.5 0.5 15 

IL (gates) 15 1 1 30 
!!A 5 1 1 7.5 

HCF 10 2 2 15 
15 4 4 30 
5 4 4 30 

HCC 10 8 8 60 

IL 15 16 16 120 
1-lA (buffer FF) 5 4 4 30 

HCF 10 8 8 60 
15 16 16 120 
5 5 5 150 

HCC 10 10 10 300 

IL(MSI) 
15 20 20 600 

!!A 5 20 20 150 
HCF 10 40 40 300 

15 80 80 600 
01 5 < 1 5 0.05 0.05 0.05 

VoL 0/10 < 1 10 0.05 0.05 0.05 v 
0/15 <1 15 0.05 0.05 0.05 
5/0 < 1 5 4.95 4.95 4.95 

VoH 10/0 <1 10 9.95 9.95 9.95 v 
15/0 < 1 15 14.95 14.95 14.95 

0.5/4.5 < 1 5 1.5 1.5 1.5 
ViL 1/9 < 1 10 3 3 3 v 

1.5/13.5 < 1 15 4 4 4 
4.5/0.5 < 1 5 3.5 3.5 3.5 

V;H 9/1 < 1 10 7 7 7 v 
13.5/1.5 < 1 15 11 11 11 

0/5 0.4 5 0.64 0.51 0.36 
HCC 0/10 0.5 10 1.6 1.3 0.9 

loL 
0/15 1.5 15 4.2 3.4 2.4 

rnA 
0/5 0.4 5 0.52 0.44 0.36 

HCF 0/10 0.5 10 1.3 1.1 0.9 
0/15 1.5 15 3.6 3 2.4 
0/5 4.6 5 --{).25 -o.2 --{).14 

HCC 0/10 9.5 10 --{).62 --{).5 -o.35 

loH 
0/15 13.5 15 -1.8 -1.5 -1.1 

rnA 
0/5 4.6 5 --{).2 --{).16 --{).12 

HCF 0/10 9.5 10 --{).5 -o.4 -o.3 
0/15 13.5 15 -1.4 -1.2 -1.0 

HCC 0/15 15 + 0.1 + 0.1 + 1 1-lA 
I; 

HCF 0/15 15 +0.3 +0.3 +1 !!A 
C; 7.5 pF 

--------------------------- ~~~@~~~~ ----------------------------
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SGS-THOMSON is a leading supplier of high-relia­
bility integrated circuits devoted to those applica­
tions {military, medical, telecom, nuclear instruments, 
aerospace etc.) where reliability must be guaran­
teed or certified for each and every lot. The philos­
ophy of "zero failure" in hi-rei products has lead 
SGS-THOMSON to obtain approval from many im­
portant international inspection authorities: 
ESA/SCC, Italian Ministry of Defence, BSI, CECC, 
CNET, Association of Electronic Industries in Sin­
gapore, and so on. 
Two of the additional screening procedures SGS­
THOMSON can offer are standardized and are 
intended to provide the user with: 
- a standard process flow to reduce costs and de­

livery time, due to the totally automated manage­
ment of the production; 

- logic families screened according to military spe-
cifications. 

The two different screening levels are "SGS­
THOMSON PLUS" and MIL STD 883C Lev. B. The 
former undergoes a level of screening between that 
of the standard production and the MIL STD 883C. 
Moreover all screening levels of CECC are avail­
able since SGS-THOMSON in an approved mani­
facturer. G-AEL integrated circuits are supplied in 
hermetically sealed packages that have been de-

Table 1- SG5-THOMSON PLUS SCREENING FLOW 

RAW-UNE ACCEPTANCE 

100% ELECTRICAL TESTING 

100% BURN-IN 

HERMET1CITY 
(FINE) 100% 

POST BURN·IN ELEC. TESTING 

LOT ACCEPTANCE SEE TABLE 2 

PACKING ACCEPTANCE 

MILITARY I CECC PRODUCTS 

veloped to meet the requirements of military, aero­
space and critical industrial applications. 
Packages supplied include: 
- ceramic dual in line metal sealed 

- ceramic dual in line frit sealed 

- ceramic leadless chip carrier 

-ceramic flat 

SGs-THOMSON PLUS PROGRAM 

CMOS 4000B is available screened according to 
the SGS-THOMSON PLUS flow chart described in 
Table 1. The SGS-THOMSON PLUS program is a 
modification of the MIL STD 883C maintaining a 
very high quality level with the right ratio 
quality/price for customers whose production is not 
intended for military applications demanding lot 
release and certification. The electrical screening is 
performed 1 00% before and after the Burn-in test. 
All the electrical parameters listed in the datasheets 
are 100% tested. 
Group A acceptance tests are performed as shown 
in Table2. 

MIL·STD 883 C METHOD 1015: 
168 hrs at 125°C 

MIL·STD 883 C METHOD 1014 

~~~~tl~Rf~~~Rb~~ON 
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Table 2 • OUTGOING QUALITY CONTROL 

Mil Std883c Inspection Acceptable 
Test Quality Notes Method Level Level (AQL) 

VISUAL& 2009 I 0.04 CUMULATIVE MAJOR+ MINOR 
MECHANICAL DEFECTS 

INOPERATIVE CUMULATIVE (INOPERATIVE + DC FAILURES 
PARAM. DC - II 0.04 PARAMETERS OVER GUARANTEED 

PARAM.AC TEMPERATURE RANGE) 

RESISTANCE 2015 S3 0.65 TO SOLVENTS 

SOLDERABILITY 2003 S3 0.65 

HERMETICITY 1014 II 0.15 FINE AND GROSS LEACAGES 

MIL·STD 883 C LEVEL B 

All the HCC devices are available in ceramic pack­
ages, processed and screened according to the 
MIL-STD 883C Lev. B, flow chart shown in Table 3. 
Quality conformance inspection procedures are 

conducted as described in the Group A, B, C, and 
D tests of the MIL-STD 883C Method 5005. 
A certificate of conformity is issued and included 
with each shipment. 

Table 3 • Screening Flow tor MIL-STD-883C Lev. B Method 5004 

Screen Condition REQMT Method 
INTERNAL VISUAL 2010TESTCOND. B 100% 

STABILIZATION BAKE 1008 100% 

TEMPERATURE CYCLING 1 01 0 TEST COND. C 100% 

CONSTANT ACCELERATION 2001 TEST COND. E 100% 

SEAL: FINE GROSS 1014 100% 

PREBURN-IN ELECTRICAL PARAMETERS PER APPLICABLE DEVICE SPECIFICATION . 
BURN-IN TEST 1015 168 hrs 125°C 100% 

POST-BURN-IN ELECTRICAL PARAMETERS PER APPLICABLE DEVICE SPECIFICATION 100% 

FINAL ELECTRICAL TEST: PER APPLICABLE DEVICE SPECIFICATION 
STATIC TEST: 

1. 25°C (SUBGROUP I, TABLE I 5005) 100% 

2. MAX AND MIN. RATED OPERATING TEMP. 
100% (SUBGROUP 2, 3 TABLE I 5005) 

DYNAMIC TESTS AND SWITCHING TEST 25°C 
100% (SUBGROUP 4, 9 TABLE I, 5005) 

FUNCTIONAL TEST 25°C 
100% (SUBGROUP 7, TABLE I, 5005) 

EXTERNAL VISUAL 2009 100% 

• 1 00% for devices which require data calculation as defined in MIL -STD-883C METHOD 5004. 

------------/5ii IL~ ------------
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CECC QUALIFIED 

Most of the devices of CMOS 40008 family are 
available qualified and released according to CECC 
90000 specifications. Each shipment is relased with 
the official CECC certificate and each device shows 
the official CECC logo. SGS-THOMSON offers 

screening according to levels B, C, D, E, F, and H. 
In all cases lot acceptance is made with AQLs 
according to the assessment level R which is the 
most severe. 

The screening flow of all levels is shown in Tab. 4, 
5, and 6. 

Table 4 - CECC SCREENS AND TESTS DESCRIPTION 

Screen Reference to 
CECC90000 or Test Screen or Test Unless Otherwise Conditions 

Number Stated 
1 Internal visual examination 4.2.1 See Appendix A of CECC 90 000 
2 Storage at high temperature 4.6.1 T=Tstg max. 

t = 24 hrs min. 
No final measurement 

3 Change of temperature 4.6.8 T min = T stg min. 
T max = T stg max 
1 0 cycles. No final measurement 

4 Acceleration steady state 4.6.7 Acceleration = 294 000 m/s"" (30 000 gn) un-
less otherwise specified 
Direction = Y2. No final measurement 

5 External visual examination 4.2.2 4.2.2 
I CoDiionall 

6 Sealing a: tracer gas method with 4.6.9.1 TestQK 
mass spectrometer 

b: gross leak 4.6.9.2 Testae 
7 Particle impact noise detection under consideration under consideration 
8 Serialization - -
9 Electrical test (pre bum-in) CECC90 100 As for Sub-Groups A2 and A3 of relevant OS 

unless specified 

10.1 Bum-in - T = max. operating temperature, t = 240 hrs min. 
Electrical conditions as specified in the OS 

10.2 Bum-in T amb = 125 oc unless otherwise limited by the 
technology when a lower limit is specified in 

- the !ami~ or OS. 
t = 16~. hrs or any equivalent combination of it. 
Electrical conditions as specified in the OS 

11 Electrical tests As for Sub-Groups A2 and A3 of relevant OS 
(post bum-in) unless otherwise specified. 

- The DS will prescribe the maximum deviations 
allowable from the results recorded in the 
preceding electrical tests 

12 Reverse bias bum-in T amb = 150 oc unless otherwise limited by the 

- technology when a lower limit is specified in 
the family or Ds. t = 72 hrs min. 
Electrical conditions as specified in the DS 

13.1 Final electrical tests - As for Sub-Groups A2, A3, A4a, A4b, and A5 
of the relevant OS 

13.2 Anal electrical tests - As for Sub-Groups A2 and A3 of the relevant 
OS 

14 Radiographic Under consideration Under consideration 

15 Electrical tests at max. operating - As for Sub-Groups A4a of the relevant OS 
temperature unless otherwise soecified 

16 External visual examination 4.2.2 4.2.2 

------------~If~~-------------
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Table 5 ·SCREENING PROCEDURES: FLOW DIAGRAMS (Screen test number at left of each block) 

I Production lot 

I I l _l _l 
I Screening class H L Screening class B II Screening class C J Screening class D J l Screening class E J 

I 
1 Internal visual 1 Internal visual 1 Internal v1sual 

examination examination examination 
2 Storage at high 2 Storage at high 2 Storage at high 

temperature temperature temperature 
3 Change of 3 Change of 3 Change of l 3 J Change of J temperature temperature temperature temperature 
4 Acceleration 4 Acceleration 4 Acceleration 

steady state steady state steady state 
5 External visual 5 External visual 5 External visual 

examination examination examination 
(optional) {optionaQ {optionaQ 

L 6 J Sealing {1) J 6 Sealing {1) 6 Sealing {1) 6 Sealing {1) 
7 Particle lmpect 

·l15 l El~rlcal tests ~ J noise detection max1mum operating 
8 Serialization temperature {2) 

9 Electrical tests 9 Electrical tests 9 Electrical tests 
(Pre burn-in) {Pre burn-In) {Pre bum-in) 

10.1 Bum-in 10.2 Bum-in 10.2 Burn-in 
11 Electrical tests 11 Electrical tests 11 Electrical tests 

{Post bum-in) {Post burn-in) {Post burn-in) 
12 Reverse bias 

burn-In 
11 Electrical tests 

(Post bum-In) 
6 Sealing {1) 

13.1 Final electrical 13.1 Final electrical 13.2 Anal electrical 13.2 Final electrical 113.21 r=: electrical 
tes1S tests tests tests 

14 Radiography I I I I 
16 External visual 16 External visual 16 External visual I 16 External visual l 16 j Exte~al yisual 

examination examination examination examination exam1nat10n 

I I I I ...l 
I Groups A, B, C inspection {on sample basis) followed by external visual examination of the used samples 

(1) :Applies only for cavity devices (ceramic package) 
(2) :Apply only for non-cavity devices (plastic package) 

J 
I 

I 
Screening class F 

3 Change of 
temperature 

6 Sealing {1) 

15 Eleclrlcal tests at 
maximum operaling 
temperature {2) 

9 Electrical tests 
{Pre burn-in) 

10.2 Bum-In 
11 Electrical tests 

{Post burn-in) 

13.2 Anal electrical 
tests 

16 External visual 
examination 

I 

I 

I 

I 
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MILITARY I CECC PRODUCTS 

Table 6 - CECC INSPECTION GROUPS AND TEST CONDmON 

Examination or test D Inspection requirements ND (1) 

Assessment levels 
GROUP A 

R INSPECTION 
IL AQL 

Su!Hlroup A 1 ND I 0.04 Visual examination 

Sub-Group A2 
ND II 0.04 Verification of the function 

Sub-Group A3 ND II 0.04 Static characteristics at 25•C 

Su!Hlroup A4a 
Static characteristics at maximum ND II 0.04 
operating temperature 

Sub-Group A4b 
Static characteristics at minimum ND S-4 1.0 
operating temperature 

Sub-Group A5 ND II 0.065 Dynamic characteristic at 25•c 

Assessment levels 
GROUPB 

R INSPECTION 
IL AQL 

Su!Hlroup 81 
ND S-4 1.0 Dimensions 

Sub-Group 82 D S-3 2.5 Solderability 

Su!Hlroup 83 ND II 1.0 Sealing test 

Sub-Group 84 
Change of temperature ND S-4 2.5 
Followed by: 

1) For cavity packages: ND Fine and gross leak test 

2) For non-cavity packages: 
D Damp heat accelerated 

End point tests: 
Electrical tests as for Sub-Groups 
A2andA3 

Sub-Group 85 
ND S-4 1.5 Electrical endurance 168hrs 

End point tests: 
Electrical tests as for Sub-Groups 
A2andA3 

Note: 1 ) D = Destructive test 
ND = Non destructive test 

For more detailed information see CECC 90-100 issue 2 specs. 

------------i.V&~ ------------
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MILITARY I CECC PRODUCTS 

CECCCMOS 

ORDERING CODE: 

HCC 4013 F OM2 RB T -, -1 I T ASSESSMENT+ SCREENING LEVEL 
INTERNAL CODE 
PACKAGE 

'----------- DEVICE TYPE 
_________ TEMPERATURE RANGE 

TEMPERATURE RANGE 

HCF Standard ( - 40°C to + 85°C) 
HCC Extended ( - ssoc to + 125°C) 

PACKAGES: 

8 Plastic Dual in Line 
F Ceramic Dual in Line Frit Seal 
K @ Ceramic Flat (For Level RH only) 
D @ Ceramic Dual in Line Metal Sealed (For Level RH only) 
Z @ Ceramic Leadless Chip Carrier (CLCC - For Level RH only) 

@ = Production plant to be Qualified 

ASSESSMENT + SCREENING LEVELS 

RB See the Screening Levels Table on page 32 
RC • See the Screening Levels Table on page 32 
RD See the Screening Levels Table on page 32 
RE See the Screening Levels Table on page 32 
RF See the Screening Levels Table on page 32 
RH @ See the Screening Levels Table on page 32 

• = Available on big demand only. 
@ = Production plant to be Qualified. 

-------------------------- ~~~@~~JI -------------------------
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MILITARY I CECC PRODUCTS 

DETAILED LIST OF APPROVED DEVICES 

Type CECC Spec. No Type CECC Spec. No 
40018 90104 I 105 40608 901041213 

40028 90104 I 106 40668 90104 I 138 

40068 90104 I 107 40686 901041139 

4007U8 90104 I 108 4069U8 901041140 

40088 90104 I 109 40708 90104 I 187 

40118 901041110 40718 90104 I 141 

40128 90104 I 111 40728 901041142 

40138 901041112 40738 901041143 

40148 90104 I 113 40758 901041144 

40158 90104 I 114 40768 901041145 

40168 90104 I 115 40778 901041146 

40178 90104 I 170 40788 901041147 

40188 90104 I 171 40818 90104 I 148 

40198 901041172 40828 901041149 

40208 901041116 40858 90104 I 226 

40218 901041117 40938 90104 I 214 

40228 90104 I 118 40948 90104 I 188 

40238 90104 I 119 40988 90104 I 224 

40248 90104 I 120 40998 90104 I 150 

40258 90104 I 121 45028 901041152 

40278 901041122 45038 901041175 

40288 901041123 45088 901041155 

40298 901041124 45108 90104 I 156 

40308 90104 I 125 45118 901041157 

40328 90104 I 126 45128 90104 I 158 

40348 90104 I 127 45148 90104 I 159 

40358 90104 I 128 45158 90104 I 160 

40388 90104 I 129 45168 901041161 

40408 90104 I 130 45178 901041162 

40428 90104 I 185 45188 901041163 

40438 90104 I 186 45208 901041165 

40448 901041132 45278 901041168 

40468 90104 I 212 45328 90104 I 178 

40478 901041225 45368 90104 I 218 

4049U8 90104 I 133 45388 901041179 

40508 901041134 45558 90104 I 199 

40518 90104 I 135 45568 901041181 

4052 90104 I 136 45858 90104 I 203 

4053 90104 I 137 

--------------------------- ~~~~gm~~ ----------------------------
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HARMONIZED SYSTEM OF QUALITY ASSESSMENT FOR ELECfRONIC COMPONENTS 
CECC ECQAC 

REGISTRATION NUMBER: p 0018 ISSUE NUMBER: 3 

OF 

AT THEIR PLACE(S) OF WORK 

IN RESPECT OF GENERICf'SI:.&EIDI•IIII•II 
TITLE: - IDIOLI!HIC III'IBGIIATBD G.UIUUD 

mE ORGANIZATION, FACILmES AND 
REQUIREMENTS OF DOCUMENT CECC 00 
APPROVAL DOCUMENT(S) 110 9090SQSC 
miS CERTinCATE DOES NOT AUTOMATICA 
APPROVAL OF ANY-·---·-·--------

PLACE: IIILAIIO 

DATE: 27 Sept8llber 1990 

CECC 
CENELEC Electronic 
Components Committee 

NOTE: Tlus certific:ate is valid only in conjunction with the approval 
document(s) Ro 9090SQSC 

This approval and this Certificate may be suspended or withdrawn in accordance 

OR CERTinCATE OF CONFORMITY. mE 

~ 

! 
~IECQAC I I I ,; Eleci!Onic Components . 
to1 Qualoty Assurance Commottee 

~ .. ______________________________________________________ .. IMQ with CECC 00 100 implemented in CEI - CCE 00 100. 
They may be suspended or withdrawn if no c:apability approval or qualification 
approval ofa Components has been granted within one year of its date of issue. 
This certific:ate remains the property of the body whicb granted it. 
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RADIATION HARDENED 
PRODUCTS 
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Radiation Hardened versions of HCC 4000 series 
types are offered by SGS-THOMSON for special 
applications in Space, Biomedical and Military 
fields. 

These devices are supplied in accordance to the 
relevant Hi-Rei processing and screening specifica­
tions requested in the particular field (MIL 883, 
SCC9000, etc) and are electrically and mechan­
ically identical to their non-hardened equivalent. 

The actual radiation resistance of SGS-THOMSON 
RAD-HARD C-MOS parts can vary slightly from lot 
to lot and from type to type, but has repeatedly been 
demonstrated (see fig. 1) to be far in excess of the 
limit of 1 OOK rads, normally requested for space and 
choosen by SGS-THOMSON as a standard refer­
ence for certification. 

RADIATION HARDENED PRODUCTS 

By changing the diffusion of the basic CMOS pro­
cess, a ra95hard capability of total dose is achieved 
up to 1.10 rads (Si). These rad-hard devices are 
processed according to ESA/SCC 9000 specifica­
tions and these types are subjected to a special 
process that monitors the tolerances more efficient­
ly. The flow-chart is shown in Table 1 . 
The radiation exposure changes the levels of thre­
shold voltages and leakage currents as shown in 
the figure below, thus a different diffusion process 
is necessary to monitor the effects of the radiation. 
Pre-and post-radiation measurements are made of 
threshold, threshold delta, leakage current and go, 
no-go functional tests in order to ensure that shift 
and absolute values are within the specified limits. 
ESA!SCC screening levels and tests are shown in 
the following pages. 
See list of qualified devices, page 45. 

Fig. 1 - Example of Thereshold drifts versus radiation dose as measured on a sample of SG5-THOM­
SON RAD-HARD production tested by an independent laboratory. Parts tested were guaranteed to 
withstand 100K rads, but all show voltage thereshold shifts well inside radiation spec limits even at 
300K rads (courtesy Hahn Meithner Institute, Berlin). 
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RADIATION HARDENED PRODUCTS 

Table 1 • ESA/SCC GENERIC SPECIFICATION 9000 

CHART II - FINAL PRODUCTION TEST 

PRODUCTION AND CONTROLS IN 
ACCORDANCE WITH ESA/SCC BASIC 

SPECIFICATION N. 20100 

PRODUCTION UP TO ENCAPSULATION STAGE 

INTERNAL (PRE-ENCAPSULATION) 
VISUAL INSPECTION 

ENCAPSULATION 

HIGH TEMPERATURE STABILISATION BAKE 

TEMPERATURE CYCLING 

CONSTANT ACCELERATION 

PARTICLE IMPACT NOISE DETECTION 
(PIND) TEST 

SEAL TEST, FINE & GROSS LEAK (OPTIONAL) 

ELECTRICAL MEASURAMENT AT ROOM 
TEMPERATURE 

ELECTRICAL MEASUREMENT AT HIGH AND 
LOW TEMPERATURES (OPTIONAL) 

MARKING (PLUS SERIALISATION FOR LEVEL B) 

EXTERNAL VISUAL INSPECTION 
SAMPLING AQL 1%, INSPECTION LEVEL II 

DIMENSION CHECK 

TO CHART Ill 

--------------------------- ~~F~~~sea ----------------------------
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RADIATION HARDENED PRODUCTS 

CHART Ill - BURN-IN- AND ELECTRICAL MEASUREMENTS 

COMPONENTS FROM FINAL PRODUCTION TEST 

PARAMETER DRIFT VALUE (INITIAL MEASUREMENTS) 

HIGH TEMPERATURE REVERSE BIAS BURN-IN 

PARAMETER DRIFT VALUE (INTERMEDIATE MEASUREMENTS 

POWER BURN-IN 
168 hours- LEVEL "C" 

PARAMETER DRIFT VALUE (FINAL MEASUREMENTS) 

ELECTRICAL MEASUREMENTS AT 
HIGH AND LOW TEMPERATURES 

ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE 

RADIOGRAPHIC INSPECTION 

SEAL TEST (FINE AND GROSS LEAK) 

EXTERNAL VISUAL INSPECTION 

CHECK FOR LOT FAILURE 

TOCHARTV 

I TESTING LEVELS I B c 
I X I 

I X X I 

I X I 

I X X I 
I X I 

I X X I 
L X X I 

I X I 

L X X I 

l X X l 

I X X I 

-----------iii~ ~Ji ------------
41 



~ 

~ 
l!l~ 

i 

CHART V- LOT ACCEPTANCE TEST 

SEAL TEST 

ELECTRICAL MEASUREMENT AT ROOM TEMPERATURE 

EXTERNAL VISUAL INSPECTION 

EXTERNAL VISUAL INSPECTION 

1 FAILURE ALLOWED 

I 
I LEVEL 1 -LOT ACCEPTANCE I 

Note: level 1 includes level 2 and level3 
Level 2 includes Level 3 

1 FAILURE ALLOWED No FAILURE ALLOWED 

I 
I LEVEL 3- LOT ACCEPTANCE I 
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european space agency 
~ agence spatiale europeenne 

Certificate of Qualification No. 73 D 

This is to certify that SGS-THOMSON, Rennes, France 

has been qualified by ESA for the supply of Integrated Circuits C MOS B 
Series (See ESAJSCC QPL for Types) 

for use in ESA space programmes, according to ESA/SCC Generic 
Specification 9000 and applicable Detail Specifications (See ESAISCC QPL) 

as recommended by the Space Components Coordination Group. 
This certificate is valid until April 1992. 

Date Head of Product Assurance 
and Safety Department 9 Apri11990 
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RADIATION HARDENED PRODUCTS 

RADIATION-HARDENED CMOS 

ORDERING CODE: 

9201-040 04 8 L TL____ 
SCREENING LEVELS: 

8 See Chart Ill, Page 41 
C See Chart Ill, Page 41 

PACKAGES: 

SCREENING LEVEL 
PACKAGE 
DEVICE TYPE 

01 Ceramic Flat Gold Plated 
02 Ceramic Flat Tin Plated 
03 Ceramic Dual in Line Metal Sealed Gold Plated 
04 Ceramic Dual in Line Metal Sealed Tin Plated 
07 Leadless Ceramic Chip Carrier (LCCC) 

MARKING: 

Parts are marked with the ordering code. 

------------~ fui~gm19JI -------------
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RADIATION HARDENED PRODUCTS 

DETAILED LIST OF APPROVED DEVICES 

SCCSpec. No SCC Spec. No SCCSpec. No 

9201/040 9306/016 9401/010 

9201/041 9204/023 9201/048 

9201/042 9201/045 9201/063 

9306/013 9204/024 9201/082 

9202/038 9201/046 9201/064 

9202/039 9408/017 9201/065 

9208/002 9406/001 9306/022 

9204/036 9203/022 9201/055 

9306/040 9205/010 9201/062 

9306/033 9204/025 9201/052 

9409/005 9201/047 9201/066 

9401/013 9306/017 9201/067 

9306/034 9306/025 9201/068 

9407/003 9306/018 9202/060 

9201/043 9204/026 9409/002 

9201/044 9202/040 9306/026 

9203/023 9202/041 9206/003 

9306/014 9202/042 9202/058 

9206/015 9202/043 9401/006 

9202/050 9202/026 9401/030 

9204/047 9207/003 9202/063 

9204/054 9201/054 9204/053 

9204/020 9202/045 9408/006 

9203/038 9202/046 9408/012 

9204/021 9202/047 9205/011 

9202/068 9202/048 9204/045 

9202/069 9202/049 9204/013 

9202/051 9204/052 9204/028 

9204/041 9209/001 9408/026 

9306/032 9408/005 9202/065 

9204/022 9408/009 9408/011 

9301/009 9201/061 9408/025 

----------- i..V IL~MSJI ------------
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RELIABILITY AND FAILURE MECHANISMS 

FUNDAMENTALS 

-Through accelerated stresses we ascertain the 
value of the components failure rates, in terms of 
how many devices (in percent) are expected to fail 
every 1000 hours of operation (A. or F.R.) 

-Failure rate versus time of activity shows the well­
known trend. 

-Failure rate 

\____; 
TIME 

5·6909 

During the first time period the products are affected 
by the so-called "infant mortality" intrinsic to all 
semiconductor technologies. End users are very 
sensitive to this parameter which causes early oper­
ational failures in their equipment. 

TARGETS 

SGS-THOMSON periodically reviews and publish­
es lifetime results; at this time a new set of failure 
rate targets are being defined. These targets are 
translated into actual required test hours. 

The goal is a steady shift of the limits. 

Failure rate A. 

TIME 

TESTS 

With accelerated tests we define the failure rate of 
the products, then, derating the data for different 
conditions, we know the life expectancy under the 
actual operating conditions. 

RELIABILITY REPORT 

In its simplest form the failure rate (at a given 
temperature) is: 

F.R.=-N_ 
D·H 

N =Number of failures 
Where D = Number of components 

H =Number of testing hours 

(1) 

If we intend to determine the failure rate at other 
temperatures an acceleration factor must be con­
sidered. 
Some tests are accelerated by means of increased 
temperature, based on the assumption of the Ar­
rhenius law: 

F.R. = Ae·Ea/KTj (2) 

A= Constant 

Ea = Activation energy 

K = Boltzman's constant 

Tj =Junction Absolute temperature 

For two different temp. F.R.(T1 )=F(T1, T2)F.R.(T2) 

from (2) it is: F(T1,T2) = EXP [-~a (~1 - ~2] (3) 

Clearly the choice of an appropriate activation en­
ergy, Ea is of paramount importance. 
The different mechanisms which could lead to cir­
cuit failure are characterized by specific activation 
energies whose values are published in the relevant 
literature. 

THUS THE CORRECT PROCEDURE IS 

ACCELERATED TEST ------,1 

FAILURE ANALYSIS 

CALCULATED AT TEST CONDITIONS 
AND WITH A CERTAIN CONFIDENCE 
LEVEL 

j 
CALCULATED AT OTHER 

CHOICE OF Ea---+ TEMPERATURES 

------------------------- ~~~~~~JI --------------------------
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RELIABILITY REPORT 

Arrhenius equation (2) describes the rate of many 
processes responsible for degradation and failure 
of electronic components; it follows that if the tran­
sition of an item from an initial stable condition to a 
defined degraded state occurs by a thermally acti­
vated mechanism, then the time for the transition is 
given by an equation of the form: 

Life-Hours 

MTBF = B EXP (Ea/Kt) 

MTBF =Mean time between failure 

B = Temperature-independent constant 

MTBF can be defined as the time to s.uffer a device 
degradation. The dramatic effect of the choice of the 
Ea value can be seen by plotting equation (2). 

The acceleration effect of a 125°C device junction 
test with respect to 70°C actual device junction 
operation is equal to a factor of 100 for Ea = 1eV 
and respectively 4 for Ea = 0.3eV. 

Some words of caution are needed about published 
values of Ea: 

A)They are often related to high temperature test 
where a single Ea (with high value) mechanism 
has become significant. 

B)They are specifically related to the devices pro­
duced by that supplier (and to its technology) and 
in that period of time. 

C)They could be modified by the mutual action of 
other stresses (voltage, mechanical) 

D)Field device-application conditions should be 
considered. 
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Main Failure modes and relevant activation energies 

Failure Mode I 
Activation Energy Accelerating (eV) 

SURFACE CHARGE 1.0- 1.05 HIGH TEMPERATURE BIAS 

IONIC CONTAMINATION 1.0- 1.4 HIGH TEMPERATURE BIAS 

DIELECTRIC DEFECTS 0.3-0.6 HIGH TEMPERATURE BIAS 

ELECTROMIGRATION 0.5-1.2 HIGH TEMPERATURE BIAS 

INTERMETALLIC GROWTH 1.0-1.05 HIGH TEMPERATURE BIAS, STORAGE 

METAL CORROSION 0.3-0.8 HIGH HUMIDITY BIAS 

-------------------------- ~~~~JI ---------------------------
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RELIABILITY REPORT 

WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART 

Key: 0 100% operation or screening 

• 100% operation with SPC 

• In-process control {monitor) 

0 OA Gate inspection (sa:mple acceptance} 

Material iMpectiOB 
Starting materials are Inspected following written 

speeffications and records are maintained tor traceability. 
Gertlfled suppliers supply STS materials. 

water fabrication 
Masking, etching, diffusion ancl metallization processes 

produce finished dice in water form. 
Critical parameters are under SPC. 

lo·process coldrol 
Wafers and process environment are inspected 

at the main process steps. 

Bectrlcal parameter testing 
Test patterns or wafers are tested 

following statistical rules. 

Electrical water sort (probing) 
Each die iS electrically tested and identified 

when it doesn't meet the electriCal requirements. 

Finislled water hlapectioa 
ActiVe surface and back finish are inspected on eaCh 
dllfusion lot before release for die fall and assembly. 

------------ !W ~i~©m~~~~ -------------
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RELIABILITY REPORT 

In-process control during wafer fabrication 
The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 

PROCESS STEPS IN-PROCESS INSPECTIONS/MONITORS 

OXIDATION -Visual 
-Thickness 
- Refractive Index 
- CV plot (stability of ionic concentration and contamination control) 

DEPOSITION: Nitride, Poly Si -Visual 
-Thickness 
- Refractive index 
- Doping content 

PHOTOLITHOGRAPHY - Mask and wafer cleanliness 
- Alignment and focusing accuracy 
- Critical dimensions 

ETCHING - Quality of etching and wafer cleanliness 
- Critical dimensions 

DOPl~JG BY IMPLANT - Sheet resistance (dose and implant uniformity) 
(P, As, B) 

DOPING BY DIFFUSION - Sheet resistance 
(POCI3, As) -Thickness 

- CV plot (stability of ionic concentration and contaminati,on control) 

EPITAXIAL GROWTH -Thickness 
- Resistivity 
- Crystal quality (stacking faults, bumps and others) 

METALLIZATION - Wafer cleanliness 
-Visual 
- SEM (step coverage and film quality) 
-Thickness 
- CV plot (stability of ionic concentration and contamination control) 

INTERMEDIATE AND FINAL -Thickness 
PASSIVATION - Doping content 

- Passivation integrity (density of pinholes and cracks) 
-Visual 

BACK FINISHING - Wafer thickness 
- Back metal thickness 
- Metal adherence 

ELECTRICAL - Main parameters for active and parasitic structures (e. g. threshold 
CHARACTERIZATION voltage, saturation current, hFE, resistances, capacitances ... ) 

WAFER INSPECTION - Visual (microscope and/or laser surface inspection system) 

ALL DEPOSITIONS AND 
PHOTOLITHOGRAPHY 

- Surface Scan (to detect and to measure foreign particles) 

-------------------------- ~i~~JI ---------------------------
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RELIABILITY REPORT 

ASSEMBLY TYPICAL PRODUCTION PROCESS FLOW CHART 

-.o 100% operation or screening 

• 100o/o operation with SPC 

• In-process control (monitor) 

D QA Gate inspection (sample acceptance) 

Visual Sll'llnilg:* 
Dice are inspected and selected at 

high magnification. 

QuaiJtr 118peltiaa 
Each die lot Is accepted before 
assembly (Visual inspection of 

.. SUI'faee}. 

Dleattub 

Wkelleml .............. 
Assembled but unsealed unit$ are 
individually~ at low and 

blgh power irtagnifieatlon 

Qullly IIIP I clOD 
Each lot is accepted before 

...... nn.. to verify compliance to 
pi;p~ speCifications. 

Vacuum= and high temperature final seal. 

* Omitted when the mtnns1c quality meats the speetfied qualrty level 

..:::::. a::.c. .................. 
CGIIIrol 

teatudlid_torqQ 
CGIIIrol, 

lilm I Form and Lead 
finish 

llllemal wa11Hapar 
lillltallt COIIIr8l 

lfiglllmpactallock 

Filalllab 

Gl88p A 1118111111108 
{Flnlshed products) 

Group B. C amiD ,.... 
Paclliqaad 

documellltiaa 
llspaetltm 

- For non m1lrtary products, these rehab1hty tests can ba performed attar step 23 on 100% electncally tested samples (when requested} 

----------- JF;i~· -----------
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RELIABILITY REPORT 

In-process control during assembly process 

The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 

PROCESS TEST$ DESCRIPTION STEPS 

11 DIEATIACH -Integrated Circuits 
MIL-STD-883 Method 2010 cond B 8nternal visual) and 
Method 2019 (die shear strength); ECC 90000 

-Discrete Devices 
MIL-STD-750 Method 2072 ~internal visual) and Method 
2017 (die shear strength); C CC 50000 

12 WIRE BOND -Integrated Circuits 
MIL-STD-883 Method 2010 cond. B (internal visuag and 
Method 2011 cond. D (bond strength); CECC 9000 

- Discrete Devices 
MIL·STD-750 Method 2072 gnternal visual) and Method 2037 
(bond strength); CECC 5000 

14 QUALITY INSPECTION - Integrated Circuits 
MIL-STD-883 Methods 2010 cond. B (internal visual); CECC 90000 

-Discrete Devices 
MIL-STD-750 Method 2072 (internal visual); CECC 50000 

16 MOULDING AND -Visual and temperature process control 
STABILIZATION BAKE 

17 SEALING Moisture content: 
ATMOSPHERE < 200 ppm for Ceramic packages 
CONTROL < 100 ppm for Metal Can packages 

18 SEAL CONTROL Fine Leak 
-Integrated Circuits 

MIL·STD-883 Method 1014 cond. A1 
Helium leak detector after pressurization in He for: 
2h at 5.1 atm Limit: 5 x 1 o·a eels for ICV < 0.05 cc 
4h at 5.1 atm Limit: 5 x 1 0·8 cc/s for ICV:?: 0.05 < 0.5 cc 
2h at 3.0 atm Limit: 1 x 1 0·7 eels for ICV;:.: 0.5 < 1 cc 
5h at 3.0 atm Limit: 5 x 1 0·8 cc/s for ICV;:.: 1 < 1 Occ 

ICV = Internal Cavity Volume 

- Discrete Devices 
MIL·STD-750 Method 1071 cond. H1 
Helium leak detector after pressurization in He for: 
2h at 4.1 atm Limit: 5 x 1 o·a cc/s for ICV < 0.4 cc 
2h at 4.1 atm Limit: 2 x 1 0·7 cc/s for ICV;:.: 0.4 cc 
4h at 2.0 atm Limit: 1 x 1 0·7 eels for ICV;:.: 0.4 cc 

Gross Leak 
- lnte~ated Circuits 

MIL- TD-883 Method 1014 cond. C1 (fluorocarbon gross leak) 
5 Torr vacuum for 30 minutes minimum followed by 
pressurization of the devices immersed in mineral oil and 
subsequent immersion in another mineral oil at Ta = 125°C 

- Discrete Devices 
MIL-STD-750 Method 1071 cond. C ~uorocarbon gross leak) 
0.5 Torr vacuum for 1 h, except for IC ;:.: 0.1 cc, followed by 
pressurization of the devices immersed in mineral oil at: 
4.1 atm for 2h ICV ~ 0.1 cc or 
5.1 atm for 2h ICV;:.: 0.1 cc 

and subsequent immersion in mineral oil at Ta = 125°C 

--------------------------~~~@~sea---------------------------
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RELIABILITY REPORT 

In-process control during assembly process (cont'd) 

PROCESS TESTS DESCRIPTION STEPS 

18 LID TORQUE Ceramic packages only 
(cont.d) CONTROL MIL-STD-883 Method 2024 

(e.g.~ 60 Kg x em for seal area values between 1.41 and 1.73 cm 2) 

19 TRIM & FORM -Trim & Form not for Metal Can packages 
AND LEAD FINISH - Dimensions, thickness and contamination control 

- Solderability control: 
Aging as per page 51 
215 ±soc for 3 ± 0.5 sec. (SMD only) 
235 ±soc for 2 ± 0.5 sec. 
245 ±soc for 5 ± 0.5 sec. 

20 INTERNAL WATER Dew Point method MIL-STD-883 Method 1018 procedure 3 
VAPOR CONTENT 5000 ppm max (dew point temperature less than- 15°C) 
CONTROL Ceramic pJickages only 

21 HIGH IMPACT SHOCK Metal Can packages only (except T03) 
20000 g minimum; t = 25J.Lsec. minimum; Y1 axis only 

22 FINAL BAKE For SMD only (according to internal specifications) 

23 RAW LINE External Visual 
INSPECTION -Integrated Circuits 

MIL-STD-883 Method 2009; CECC 90000 
- Discrete Devices 

MIL -STD-750 Method 2071 ; CECC 50000 

Note: at this step some reliability tests (pressure pot, 
temperature cycling, life test etc.) are performed as a monitor, 
generally on a weekly basis, to have fast feedback on process 
behaviour (Real Time Control Tests) 

25 GROUP A See page 56 
INSPECTION 

26 GROUPS 8, C AND Performed on the product family representative types (by 
D TESTS rotation); the results are extended to all the other devices of the 

same family according to the structure similarity concept 

28 PACKING AND Inspection for: 
DOCUMENTATION - right quantity 
INSPECTION -right type 

- right boxing 
- right labelling 
- right documentation 
-various 

-------------------------- ~~~~~JM --------------------------
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RELIABILITY REPORT 

GROUP A INSPECTION - FINISHED PRODUCT ACCEPTANCE 

ICs and Discrete devices 

SUBGROUP PARAMETERS MINIMUM ACCEPTANCE 
SAMPLE SIZE NUMBER 

A1 Visual and mechanical inspection 315 0 

A2+A3+A4 Cumulative electncal and inoperative mechanical failures 315 0 

Notes 
- Thts product acceptance IS vahd for standard production, for agreed customer programs other samplmg plans can be apphed 
- Spectfted temperature ranges according to SGS-THOMSON databooks 

PPM (RESULTS AND TARGETS) 

As a consequence of its quality improvement programmes SGS-THOMSON has continually improved 
outgoing quality and is pursuing ambitious quality targets. 
PPM values and targets for cumulative electrical failures* (inoperative mechanical included) 

• Values referred to the end of each year. 

---------------------------- ~~~~~~~ -----------------------------
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RELIABILITY REPORT 

GROUPS 8, C AND D TESTS 

Integrated circuits - Groups B, C and D tests 

Every week or every three months on raw line and/or finished products 

l!&T tts-TIIOMSON PACICAGE 
PltOilEOIIRE TEST CONDITIONS 

... = 8 w ~G 
i 

... !;; iii ta e· ..... 
~ ! ~~ =~ •i i I ill ~ ; §I ... •• ~- m 

1 Physical dimension 2016 4.3 D.ata Sheet Drawing X X X 2 0 

2 Resistance to 2015 4.4 1 minute immersion in solvent X X X 4 0 
solvents solution followed by 10 strokes with 

a hard brush as ~er MIL-STD method 
~the procedure s all be repeated 

times) 

3 Solderability 2003 4.6.10 215 ±soc 3 ±O.Ssec. - - X 22 0 2 
Cond 1 23S ±soc 2 ±O.Ssec. X X X 

245 ±5°C 5 ±0.5sec. X X X 

4 Operating Life Test 1005 4.8 1000 h according to detail spec X X X 45 0 3 

or 

Intermittent L~e Test - - 5000 Cycles - - X 
(for Power devices) 

end point electrical 
parameters 

as per device spec. X X X 

5 Temperature cycling 1010 4.6.8 10 cycles Ta = -65°C to + 150°C X X - 22 0 

Constant acceleration 2001 4.6.7 30000 g X X - 4 

Seal-fme 1014 4.6.9 see page 38 X X -
-gross X X -

6 Pressure pot - - Ta=·121°C, 2 aim, 240 h min. - - X 22 0 

end point electrical 
parameters 

as per device spec. - - X 

7 HAST (Htgh~ - 4.6.3 1300C/85%RH with bias t=150h - - X 22 0 
Accelerated tress Cond2 according to detail specification 
Test) 

end point electrical as per device spec. - - X 
parameters 

Notes 
1) Sample can be mcreased accordmg to LTPD table, t1ll c=2 
2) Agmg ot8h 1n steam vapor or 16h at 155°C Soldenng temperature of 2WC for SMD only 
3) Ta such to have TJ= TJ max 
4) 20000g for packages w1th cav1ty penmeter of Scm or more and/or w1th a mass of 5 grams or more 

--------------------------- ~~~~MIPJI ----------------------------
57 



RELIABILITY REPORT 

Integrated circuits- Groups B, C and D tests 

Every six months on raw line and/or finished products 

TEST Sill-THOMSON PM:KAG£ 
PROCEDURE TEST CONDmON$ 

... I 1.., ~ li ~ ~ e"' "I 
... 

ii lil ~m :m I ! ~- '"' "" 1!1! ~- !1i!l {!) .. ... 
1 Lead mtegnty 2004 4612 (1) Tensile test (as per CECC 90000) X - - 22 0 

4612 (2) Lead Fat1gue Cond 82 
- w1re leads· a force of of 0 229 ±0 014 Kg 

for three 90 ±5° arcs on each lead 

X X X 2 

bendmg cycle 2 to 5 sec 
- dual-ln-hne and power moulded packages 

the leads shall be bent 3 times 
Simultaneously for at least 15° penmanent 
bend, returnmg then to the ongmal poSition 

Solder pad adhesion Cond 0 X 3 
a force of 0.299 Kg m1n to each solder 
pad for 30secmtmmum 

Seal-fine 1014 46.9 see page 54 X X 

-gross X X 

2 Thenmal shock 1011 468 Cond B, 15 shocks, Ta =-55 to+ 1250C X X 22 0 

Temperature cycling 1010 468 Cond C; 100 cycles Ta =- 65 to+ 1500C X X X 4 

Motsture reststance 1004 463 Lead bend condniomng X X 
followed by 10 cycles of 24h, Ta = 250C to 650C 
RH =80% to 100%, one 3h cyc~atTa= -100C 

Seal·f1ne 1014 469 see page 54 X X 
-gross X X 

Vtsual examtnatlon 1004 - wrthout appraisal of marl<mg X X 
1010 

end pomtelectncal as per dev1ce spec X X X 
parameters 

3 Mechamcal shock 2002 464 Cond B, 1500g, 0 5 msec, 5 blows m each of X X - 22 0 
the 6 orientahons; not operating 

V1braoon, vanable 2007 465 Cond A, 20g, 3 orientations, I = 20 to 2000 cps, X X -
frequency four 4 minutes cycles, 48 minutes total, 

not operatmg 

Constant acce~ratJons 2001 467 Cond E; 30000 g; Y1 onentatlon on~ X X - 5 

Seal-fine t014 469 see page 54 X X -
-gross X X -

Visual examulatlon t010 - X X 
1011 

end pomt electncal as per device spec X X -
parameters 

4 Satt atmosphere t009 4614 Cond A.10to50gro!NaCiperm2 

tor 24 hat Ta= 350C min 
X X X 22 0 

Seal-fine 1014 469 see page 54 X X -
·gross X X -

VISual exam1naoon 1009 4614 X X X 

5 Hum1dnytest - 463 85"CC85% RH wrth b~st= 1000h - - X 45 0 
Cond 1 according to dellul specmcanon 

end pointelectncal as per devJce spec - - X 
parameters 

6 Internal water-vapor 1018 - Dew pomt method procedure 3 X X - 3 0 6 
content (5000 ppm max) 5 1 

7 L1d Torque 2024 - see page 54 - X - 22 0 7 

Notes 
1) Sample can be tncreased accordmg to LTPD table, till c=2 
2) Not for SMO 
3) leadless chtp earner only 
4) For plasttc packages Ta= -65/-40°C accordmg to devtce type 
5) 20000g for packages wtth cavtty pen meter of Scm or more and/or w1th a mass of 5 grams or more 
6) Test three dev1ces If one falls, test two add1t10nal dev1ces w1th no failure 
7) Applied only to packages which use glass-tnt seal to lead the frame lead or package body (1 e wherever fnt seal establishes hermet1c1ty or package mtegnty) 
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LPS ·RESULTS SUMMARY 

Plastic Ceramic S.O. Package 
I 

Test Condi· 
1989 1990 1989 1990 1989 1990 tion 

ss REJ ss REJ ss REJ ss REJ ss REJ ss REJ 

HIGH TEMPERATURE 1000 hrs 1971 0 1809 0 620 0 675 0 738 0 756 0 
BIAS 2000 hrs 540 0 513 0 135 0 198 0 216 0 

TEMPERATURE 1000 hrs 1951 0 1890 0 738 0 918 0 - - - -HUMIDITY BIAS 2000 hrs 513 0 378 0 180 0 216 0 

PRESSURE COOKER 
168 hrs 2125 0 1830 0 - - - - 795 0 810 0 
336 hrs 675 0 630 0 275 0 270 0 

THERMAL SHOCKS 200 eye 1425 0 1950 0 450 0 375 0 150 0 125 0 

THERMAL CYCLES 200 eye 
1000 eye 1070 0 1110 0 570 0 540 0 580 0 630 0 

ENVIRONMENTAL - - - 1325 0 1275 0 -
SEQUENCE - - .., -
MECHANICAL SEQUENCE - - - - 1325 0 1275 0 - - - -

RESISTANCE TO 
475 1 425 1 350 0 325 0 425 1 375 0 

SOLVENT 

SOLDERABILITY 475 0 425 0 350 0 325 0 425 2 375 1 

LEAD INTEGRITY 475 0 425 0 350 0 325 0 

HAST 96 hrs 175 0 225 0 - - - - 100 0 125 0 
240 hrs 100 0 100 0 50 0 75 0 

FAILURE RATE EVALUATION (AT 60% CONFIDENCE LEVEL) 

Failure Rate 

FIT* 
Package Device x Hours Fail 

125°C ssoc 
PLASTIC 3.78x106 0 242 0.5 

CERAMIC 1.32x 106 0 693 1.4 

S.O. PACKAGE 1.49x 106 0 613 1.3 

* FIT= Failure in Time. Number of failures/1 09 Hours of operation (or 1 0"9). The activation energy, from analysis, was chosen 
as 0.7 eV based on our tests results: the failure rate at lower operating temperature can be extrapolated from the Arrhenius 
plot. 

The actual junction temperature should be used; it can be computed using the relationship 

Tj=TA+(PX9JA) 

Where Tj 
TA 
9JA 
p 

Junction temperature 
Ambient temperature 
Junction to ambient thermal resistance (typically 1 00°C/watt for a 16 pin DIP) 
Power actual consumption 

-------------------------- ~!F~~2!~· --------------------------
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40008-DUAL 3 INPUT PLUS INVERTER 
4001 B-QUAD 2 INPUT 
40028-DUAL 4 INPUT 
40258 TRIPLE 3 INPUT 

• PROPAGATION DELAY TIME= 60 ns (typ.) AT 
CL= 50 pF, Voo= 10V 

• BUFFERED INPUTS AND OUTPUTS 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20 V 

FOR HCC DEVICE 
• SV, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25 °C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES " 

DESCRIPTION 

The HCC40008, HCC4001 8, HCC40028 and 
HCC40258 (extended temperature range) and 
HCF40008, HCF4001 8, HCF40028 and 
HCF40258 (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in line plastic or ceramic package and plastic 
micropackage. 

PIN CONNECTIONS 

40008 40018 

NC 1 14 Voo A 1 14 Voo 

NC 2 13 F B 2 13 H 

A J 12 E J 3 12 G 

8 • 11 D K • 11 ~ 

c • 10 K c . tO L 

H . • L D • • F 

Vss 7 • G Vss 7 • E 

September 1988 

J 

A 

B 

c 
D 

HCC/HCF4000B-4001 B 
H CC/H CF4002 B-4025 B 

NOR GATE 

The HCC/HCF40008, HCC/HCF4001 8, HCC/HCF 
40028 and HCC/HCF40258 nor gate provide the 
system designer with direct implementation of the 
nor function and supplement the existing family of 
COS/MOS gates. All inputs and outputs are buffe­
red. 

1 

2 

3 . 
• 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCCXXXXBF HCFXXXXBM1 
HCFXXXXBEY HCFXXXXBC1 

40028 40258 

J.4 Voo A 1 1-' Voo 

1J K B 2 1J G 

12 H D 3 12 H 

" G E . " I 

10 F r • 10 L 

NC • • E K • • J 
K=E+F~H 

Vss ' . NC Vss ' • c 

1/8 
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HCC/HCF40008-4001 8-40028-40258 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo . Supply Voltage: HCCTypes -0.5 to +20 v 
HCF Types -0.5to+18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one input) + 10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top= Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 

Tsto Storage Temperature -65 to +150 oc 
.. 

Stresses above those hsted under "Absolute Max1mum Ratings may cause pe1111anent damage to the dev1ce. Th1s 1s a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational secbons of this specification is not implied. Exposure 
to absolute maximum rating conditions for external penods may affect device rehabiltty. 
• All voijage values are referred to Vss pin vottage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3to 18 v 
HCFTypes 3to 15 v 

V1 Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 

218 
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HCC/HCF40008-4001 8-40028-40258 

SCHEMATIC AND LOGIC DIAGRAMS 

40008 

J 
(1Yl.J 

J• 

(11) 

4• 

(13) 

,.,..,.. 

INVERTER AND 1 OF 2 GATES (NUMBERS IN PARANTHESES ARE 
THERMINAL FOR SECOND GATE) 

J 
(a.W>U" 

Vss 

40018 

1 OF 4 GATES (NUMBERS IN PARANTHESES ARE THERMINAL FOR 
OTHER GATE) 

~ SCiS·1HOMSON a."! I lijJ0CIIImiLIEC1J'IIIIOIOODCI 

(8,6 

•oo 

•ss 
All INPUTS ARE PROTECTED 8'1 
COS/MOS PAOIECTION NETWORK 

(9,5, ) 

S·2Z99 

•ss 
ALL INPUTS ARE PROTECTED BY 
COSJNOS PROTECTION NETWORK 

LC10460 

0,4,11) 
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HCC/HCF40008-4001 8-40028-40258 

SCHEMATIC AND LOGIC DIAGRAMS (continued) 

4/8 
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40028 

Voo 

(~ 
3• 

(11) .. 
(10) 

~· 
(9) 

1 OF 2 GATES (NUMBERS IN PARANTHESES ARE THERMINAL FORSE­
COND GATE) 

40258 

~ (1 .. 
(2,12) 

5• 

(8,13) 

INVERTER AND 1 OF 3 GATES (NUMBERS IN PARANTHESES ARE 
THERMINAL FOR OTHER GATES) 

•oo 

s- 2299 

•ss 
All INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 

•oo 

S-1299 

•ss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 



HCC/HCF40008-4001 8-40028-40258 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Condltlos Value 
Symbol Parameter v, Vo llol Voo Ttow* 25°C THIGH* Unit 

(V) (V) ().lA) (V) Min. Max. Min. TYD. Max. Min. Max. 
IL Quiescent 0/5 5 0.25 0.01 0.25 7.5 

Current HCC 0/10 10 0.5 0.01 0.5 15 
Types 0115 15 1 0.01 1 30 

0/20 20 5 0.02 5 150 
).lA 

HCF 0/5 5 1 0.01 1 7.5 

Types 0/10 10 2 0.01 2 15 
0/15 15 4 0.01 4 30 

VOH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 
VoL Output Low 510 < 1 5 0.05 0.05 0.05 

Voltage 10/0 < 1 10 0.05 0.05 0.05 v 
1510 < 1 15 0.05 0.05 0.05 

VrH Input High 0.514.5 < 1 5 3.5 3.5 3.5 
Voltage 119 < 1 10 7 7 7 v 

1.5113.5 < 1 15 11 11 11 
VrL Input Low 4.510.5 < 1 5 1.5 1.5 1.5 

Voltage 9/1 < 1 10 3 3 3 v 
13.5/1.5 < 1 15 4 4 4 

IOH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 rnA 
0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -o.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 
loL Output HCC 0/5 0.4 5 0.64 0.51 1 0.36 

Sink Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 0/15 1.5 15 4.2 3.4 6.8 2.4 rnA 

HCF 0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 
0/15 1.5 15 3.6 3.0 6.8 2.4 

lrH, lrL Input HCC 0118 18 ±0.1 ±10"5 ±0.1 ±1 
Leakage Tvoes Any Input ).lA 
Current HCF 15 ±0.3 ±10-5 ±0.3 ±1 

Tvoes 
0/15 

c, Input Any Input 5 7.5 pF 
Caoacitance 

* T t.aN = -55 •c for HCC device: -40 •c for HCF device. 
• THIGH • + 125 •c for HCC device: ..as oc lor HCF device. 
The Noise Margin forbolh "1" and "0" level is: tv min. with Voo-5 V,2 Vmin. wilhVoo= 10V, 2.5 Vmin. withVoo = 15 V 
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f4CC/HCF40008·4001 8·40028·40258 

DYNAMIC ELECTRISAL CHARACTERISTICS (T amb = 25 °C, CL = 50 pF, RL = 200 Kn, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 

IPHL Propagation Delay Time 
IPLH 

lrHL Transition Time 
lrLH 

Typical Output Low (sink) Current Characteristics 

G-:Ull 

Tamb• 2s•c v65 •1SY 
~ r-

20 

11 
~ 

12 
I-' 

1/ 

lh 
~ 5 

10 12 Yos(Y) 

Typical Output High (source) Current Charac­
teristics 
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0 

-loH 

(mA) 

10 

20 

to. I 
Vos•-SY 

~ 

1"-

lamb.ZS'"C 

G zn• 

r-~·· 

I' 

c- -J r-f 
10 -Yos (V) 

Test Conditions Value 
Unit 

Voo(V) Min. Typ, Max. 

5 125 250 
10 60 120 ns 

5 45 90 
5 100 200 
10 50 100 ns 

15 40 80 

Minimum Output Low (sink) Current Charac­
teristics 

loL 

(mA) 
_l 

lamb= 25-t 

G 2337 

++t~r-
"lls..·15 

12 
~ I I 

- H--J_J_L 
v p'----- -f~L= 

I 10V : : _ __:_ 

10 

-- ""n~ --+--.:--
/ I I I 

I 
lL I l_l 

t¥fn-IJ, ! I 
I -i -~+-

10 12 Yos(V) 

Minimum Output High (scree) Current Charac­
teristics 

0 
-loH 

(mA J I' 

10 

15 

' 
~ VGs•-SV 

1\.' 

,.... 
--

Tamb•25-c 

I I'-

G-2 "' 

-10V 

ri"T-r-i 
-- -I 

10 -vos (VJ 



Typical Transition Time vs Load Capacitance 

lllH 

'"'' (ns) 

160 

120 

80 

40 

0 

r .... =2s•c 

V00 :5V 

.% 
..... v 

,/ 10V 

I.-r-:J:.. 
:::::;;.. - 15V 

20 40 60 

GC3291!iD 

v 
v 

1--
,.... --1--' 

80 c, (pF) 

Typical Voltage Transfer Characteristics as a 
Function of Temperature 

GCJ3oeo 

15 
v00 =15V 

lOY 
10 

lamb =25ac 

5V 
5 

0 5 10 15 V1 (V) 

HCC/HCF40008-4001 8-40028-40258 

Typical Propagation Delay Time vs Load Capa­
citance 

fPHl ,,,. 
(ns) 

160 

120 

80 

40 

0 

lamb =25°C 

I 
V00 =5V l,..--' 

~ ,. I 
10V ---n ~ --- 15V 

I 
20 40 60 

GC3301!10 

~ 
v~ 

-1--' -1--

80 c, (pF) 

Typical Power Dissipation Per Gate vs Fre­
quency 
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HCC/HCF40008-4001 8-40028-40258 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 
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NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND Vss• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Yoo OR Vss 

Voo 

S-199211 

voo 

5-199412 

Noise Immunity. 



HCC/HCF40068 

18-STAGE STATIC SHIFT REGISTER 

• PERMANENT REGISTER STORAGE WITH 
CLOCK LINE "HIGH" OR "LOW" ... NO INFOR­
MATION RECIRCULATION REQUIRED 

• FULLY STATIC OPERATION . 
• SHIFTING RATES UP TO 12MHz@ 10V (typ.) 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25 'C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• 5V, 10V, AND 15V PARAMETRIC RATING 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N'13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4006B (extended temperature range) and 
the HCF4006B (standard temperature range), are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The types are comprised of 4 sepa­
rate "shift register" sections ; two sections offour sta­
ges and two sections of five stages with an output 
tap at the fourth stage. Each section has an ind~ 
pendent "single rail" data path. A common clock si­
gnal is used for all stages. Data is shifted to the next 
stage on negativeijoing transitions of the clock. 
Through appropriate connections of inputs and out­
puts, multiple register sections of 4, 5, 8, and 9 sta­
ges or single register sections of 10, 12, 13, 14, 16, 
17 and 18 can be implemented using one 
HCCJHCF4006B package. Longer shift register 
sections can be assembled by using more than one 
HCC/HCF4006B. To facilitate cascading stages 
when clock rise and fall times are slow, an optional 
output (D1 + 4') that is delayed one-half clock-cycle, 
is provided (see truth table for output from pin 2). 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES: 
HCC4006BF HCF4006BM1 
HCF4006BEY HCF4006BC1 

PIN CONNECTIONS 

01 

01·4· 

CLOCK 

02 4 

Dl 

04 6 

14 "oo 

13 01. 4 

12 oz. 5 

11 Dlo4 

10] Dlo4 

I ] 04o5 

a ) D4•4 
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HCC/HCF4006B 

FUNCTIONAL DIAGRAM 

Voo 

14 

01 01•4 

0!.4' 

02 OZ•S 

CLOCK 02•4 

OJ 03•4 

04•5 

04•4 

Vss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ± 10 mA 

Plot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
forT op =Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those 1nd1cated in the operational sec­
liOns of thiS spec1f1cat1on IS not Implied. Exposure to absolute max1mum rat~ng conditions for external periods may affect device 
reliab1l1ty. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55to+125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF4006B 

LOGIC DIAGRAM AND TRUTH TABLES (one register stage) 

CL 

D 

TRUTH TABLE FOR OUTPUT FROM 
PIN 2 

CL 

01 + 4 CL" 01 + 4' 

0 J 0 

1 J 1 

X ""\._ NC 

~F4th0R 
~th 5TAGE 

All INPUTS (PIN 1,3.4.~6) PROTECTED 
BY CO$/MOS PROTECTION NETWORK 

TRUTH TABLE FOR SHIFT REGISTER 
STAGE 

0 CL" 0+1 

0 ""\._ 0 

1 ""\._ 1 

X J NC 

=HIGH X = DON'T CARE 
0 =LOW IJ. = LEVEL CHANGE 
NC = NO CHANGE 
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HCC/HCF4006B 

Test Conditions 

Symbol Parameter v, Vo llo I Voo TLow* 

IL 

VoH 

VoL 

v,H 

v,L 

loH 

loL 

hH, hL 

c, 

(V) (V) (IJ.A) (V) Min 

Quiescent 0/5 5 
Current HCC 0/10 10 

Types 
0/15 15 

0/20 20 

0/5 5 
HCF 
Types 0/10 10 

0115 15 

Output High 0/5 <1 5 4.95 
Voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Output Low 5/0 <1 5 
Voltage 10/0 <1 10 

15/0 <1 15 

Input High 0.5/4.5 <1 5 3.5 
Voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

Input Low 4.5/0.5 <1 5 
Voltage 9/1 <1 10 

13.5/1.5 <1 15 

Output 0/5 2.5 5 -2 
Drive HCC 0/5 4.6 5 -0.64 
Current Types 

0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

0/5 2.5 5 -1.53 

HCF 0/5 4.6 5 -0.52 
Types 0/10 9.5 10 -1.3 

0/15 13.5 15 -3.6 

Output 0/5 0.4 5 0.64 
Sink HCC 

Current Types 0/10 0.5 10 1.6 

0/15 1.5 15 4.2 

0/5 0.4 
HCF 

5 0.52 

Types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

Input HCC 
0/18 18 Leakage Types 

Any Input Current HCF 0/15 15 Types 

Input Capacitance Any Input 

T Low • - 55"C lor HCC device : - 40'C lor HCF device. 
T"""' • + 125'C lor HCC device: + 85'C lor HCF device. 

Max. 

5 

10 

20 

100 

20 

40 

80 

0.05 

0.05 

0.05 

1.5 

3 

4 

± 0.1 

±0.3 

Value 

25° THigh* 

Min. Typ. Max. Min. Max. 

0.04 5 150 

0.04 10 300 

0.04 20 600 

0.08 100 3000 

0.04 20 150 

0.04 40 300 

0.04 80 600 

4.95 4.95 

9.95 9.95 

14.95 14.95 

0.05 0.05 

0.05 0.05 

0.05 0.05 

3.5 3.5 

7 7 

11 11 

1.5 1.5 

3 3 

4 4 

-1.6 -3.2 -1.15 

-0.51 -1 -0.36 

-1.3 -2.6 -0.9 

-3.4 -6.8 -2.4 

-1.36 -3.2 -1.1 

-0.44 -1 -0.36 

-1.1 -2.6 -0.9 

-3.0 -6.8 -2.4 

0.51 1 0.36 

1.3 2.6 0.9 

3.4 6.8 2.4 

0.44 1 0.36 

1.1 2.6 0.9 

3.0 6.8 2.4 

± 10'5 ± 0.1 ± 1 

±10'5 ±0.3 ±1 

5 7.5 pF 

The Noise Margin lor both "1" and "'"Ievel is: 1V min. w-h Voo • SV, 2V min. ~h Voo·10V, 2.5 V min. w~ Voo = 15V. 
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HCC/HCF4006B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter Unit 

Voo (V) Min. Typ. Max. 

tPLH, tPHL Propagation Delay Time 5 200 

10 100 ns 

15 80 

tTHL, tTLH Transition Time 5 100 

10 50 ns 

15 40 

lw Clock Pulse Width 5 100 

10 45 ns 

15 30 

t,, t, Clock Input Rise or Fall Time* 5 15 

10 15 j.lS 

15 15 

lsetup Data Setup Time 5 50 
10 25 ns 

15 20 

fmax Maximum Clock Input Frequency 5 5 

10 12 MHz 

15 16 

* If more than unit is cascaded t,CL should be made less than or equal to the sum of the transition time and the fixed propagation delay of the 
output of the driving stage for the estimated capacitive load. 

Typical Output Low (sink) Current Characteristics. 

G 2336 

Tarnb·25·c 
VG~15Y 

24 

20 

''" 
12 

5 

ll ~ 

"" 10 12 Vos(V) 

Minimum Output Low (sink) Current Charac­
teristics. 

1oL 
(mA) 

12 

10 

G 2337 

I -H+ lamb= 2S'"C 
I ·--1-

VG :15 

!-_J_J_L 
l/ ·I tt +.,.; 

1--· , 
~ I , ·t-·~f--

I l ~j_ 

-f-T ~~+ I 
f------1-

I I 

i 
\L IJ. 

tftfrl J.--!--
T i_LLL\T I I 

-i i -·-
10 12 Vos{V) 
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HCC/HCF4006B 

Typical Output High (source) Current Charac­
teristics. 

Minimum Output High (source) Current Charac­
teristics. 

-loH 

(mA) 

10 

20 

30 

1\\. 
1\ 1--. Yos .. -sv 

·~ 
l'\. 

lamb'"25-c 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 
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Voo 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vpo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Yss 

-10Y 

.... 
- - -, 

10 

Voo 

Vss 

Voo 

•ss 

G-UJI 

_I-4f 
-Vos lVI 

-IOH 

(mA 
,,, 

10 

15 

I~ 

Input Voltage. 

S-199412 

L•., SGS·ntOMSON 
'h liiiOCI'IOIIILIICIIIDCI 

VGs•-SY 

\' 

I"' 

Tamb=25-t: 

ill 

G 233!1 

W--
-

-10V 

r--. 

"t -~- I 
fi~SY r 

10 -Vos {Y} 

Vss S-2079fl 



HCC4007UB 
HCF4007UB 

DUAL COMPLEMENTARY PAIR PLUS INVERTER 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• MEDIUM SPEED OPERATION tPHL, tPLH = 30ns 
(typ.) AT 10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• INPUT CURRENT OF 100nAAT18VAND25°C 
FOR HCC DEVICE 

• 1 OOo/o TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD ~ 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4007UB is a monolithic integrated circuit, 
available in 14-lead dual in-line plastic or ceramic 
package and plastic micropackage. 
The HCC4007UBtype is comprised of three n-chan­
nel and three p-<:hannel enhancement type MOS 
transistors. The transistor elements are accessible 
through the package terminals to provide a conve­
nient means for constructing the various typical cir­
cuits as shown in typical applications. More complex 
functions are possible using multiple packages. 
Numbers shown in parentheses indicate terminals 
that are connected together to form the varius con­
figurations listed. 

September 1988 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4007UBF HCF4007UBM1 
HCF4007UBEY HCF4007UBC1 

PIN CONNEcnONS 

02(P) SOURCE 

02(P) OI!AIN 

(I 14~ 
v • ..o.-o.-o, {P) 
SUBSTRATES 0 1 (P) 
DRAIN 

02(N) SOURCE 

02(N) DRAIN 

Q, GATES 

v •• .o,-o.-o, (N) 
SUBSTRATES 01(N) 
SOURCE 

[ 2 

[ 3 

[. 

I 5 

6 

7 

13 ~ 
12 ~ 
~~p 
10 

9 

8 

Q, (P) SOURCE 

O,(N) ORAIN 
Q3(P) SOURCE 

O,(P) DRAIN 

03 GATES 

Q,(N) SOURCE 

Oo(N) DRAIN 
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HCC/HCF4007UB 

FUNCTIONAL DIAGRAM 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo . Supply Voltage: HCCTypes -0.5 to +20 v 
HCFTypes -0.5 to +18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one input) + 10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top= Full Package Temperature RanQe 100 mW 

Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

Tsto StoraQe Temperature -65 to +150 oc 

Stresses above those listed urder "Absolute Max1mum Ratings may cause permanent damage to the dev1ce. Th1s 1s a stress ra~ng only and functional 
operation of the device at these or any other oondl~ons above those indicated in the operational sections of this speclficabon IS not implied. Exposure 
to absolute maximum rating oondillons for external penods may affect device reliability. 
• All voltage values are referred to Vss pin vo~age 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 
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HCC/HCF4007UB 

SCHEMATIC DIAGRAM (showing input, output and parasitic diodes) 

14 

Voo 

02 

R2 
--.-C:::J--+--o OUTPUT 

TERMINAL 

~----
01 01 

Vss 

2 11 
.l 

A COS/MOS OUTPUT PROTECTION NETWORK BE­
TWEENTERMINALNOS.1,2,4,5,6,9,11,12,13,AND 
THE CORRESPONDING DRAINS AND/OR SOURCES 

* COS/MOS INPUT PROTECTION NETWORK 

PARASITIC AND NETWORK COMPONENTS 
D1 = N+ TO PWELL 
D2 = P+ TO SUBSTRATE 
R1=1-51ill 
R2=15-30ll 

D1 
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HCC/HCF4007UB 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Condltlos Value 
Symbol Parameter v, Vo llol Voo TLow* 25 °C THIGH. Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 0.25 0.01 0.25 7.5 
Current HCC 0/10 10 0.5 O.Q1 0.5 15 

Types 0/15 15 1 O.Q1 1 30 

0/20 20 5 0.02 5 150 
!!A 

HCF 
0/5 5 1 O.Q1 1 7.5 

Types 0/10 10 2 0.01 2 15 

0/15 15 4 O.Q1 4 30 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 4 4 4 
Voltage 1/9 < 1 10 8 8 8 v 

1.5/13.5 < 1 15 12.5 12.5 12.5 

v,L Input Low 4.5/0.5 < 1 5 1 1 1 
Voltage 9/1 < 1 10 2 2 2 v 

13.5/1.5 < 1 15 2.5 2.5 2.5 

loH Output 0/5 2.5 5 ·2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 
0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH, hL Input HCC 
0/18 18 ±0.1 ±10·5 ±0.1 ±1 Leakage Types 

Any Input 1-lA Current HCF 
Types 0115 15 ±0.3 ±10·5 ±0.3 ±1 

c, Input Capacitance Any Input 5 7.5 pF 
• Tu:m- ·55 •c for HCC device: -40 •c for HCF dev1ce. 
• THKJH- +125°C for HCCdevice: +85 •ctor HCF device. 

The Noise Margin forbolh "1" and "0" level is: 1V min. with Voo- 5 V, 2 V min. with Voo -10V, 2.5 V min. with Voo -15 V 
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HCC/HCF4007UB 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 
Test Conditions Value 

Unit 
Voo (V) Min. Typ. Max. 

tPLH Propagation Delay Time 5 55 110 
tPHL 10 30 60 ns 

15 25 50 
hLH Transition Time 5 100 200 
hHL 10 50 100 ns 

15 40 80 

Minimum and Maximum Voltage Transfer Characterisctics for Inverter and test Circuit 

GC33090 

V00 -15V 

" ' 
T cmb 25 oc 

12 "\. '\. 

10V 

~ 
10 

'\. 
1\ 

8 

5V 

4 
II 
I ll \. \ 
I ' r-....\ 1'. 

2 

I'~ I' 
2 6 8 1 0 1 2 V 1 (V) 

Typical Current and Voltage Transfer Characteristics for Inverter and Test Circuit 

GC33130 
V00 -15V I 

r-.. I 14 11 Voo 

T ~b-25'C f-
Vo--
lo ·-·········· f-

T T 
10 

10V A 15V 
r-.. ; 

v, .... Vo ........ .. 
.. 10 I 12 1 

i \ 
SV \ ' \ 

I .. 10V \ 
1', 

I .. .. 
~ SV 'I. ...... ~--, 

5 ~,r~ 
Ia 

LC1 0490 

0 10 V1 (V) 
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HCC/HCF4007UB 

Typical Voltage Transfer Characteristics for NAND Gate and Test Circuit 

Vo 
(V) 

15 

10 

5 

0 

V00 =15V 

10V 

SV 

5 

GC33140 

A-SINGLE INPUT ONLY} 
B-TWO INPUTS ONLY " 
C-THREE INPUTS 
• OTHER INPUTS 

SWITCH TO Voo 

A 
B 
c 
A 
B 

T•m• =25°C c 
A 
B 

LC1 0520 

10 15 V1 (V) 

Typical Voltage Transfer Characteristics for NOR Gate and Test Circuit 

Vo 
(V) 

15 

10 

5 

0 

V00 =15V 

1"': 

IOV 

5V 

8 
c 

A 
8 
c 
A 
8 
c 

5 

GC33150 

A-SINGLE INPUT ONLY} 
B-TWO INPUTS ONLY • 
C-THREE INPUTS 
• OTHEN INPUTS 

SWITCHES TO GROUND 

r.,. =zs•c 

10 15 V1 (V) 

Typical Output Low (Sink) Current Caracteristics 

G-2336 

r,.-:"ba2S•c 
VGS =;:..! 

•• 
20 

1& 
1 

I-' .. 12 

v SV ,. 
j 

10 12 
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LC10530 

Minimum Output Low (Sink) Current Charac­
teristics 

1oL 
(mA) 

12 

10 

G 2337 

lamb= 2s•c --~if-
·~1~ 

...... 
I/ r-,fL!_L I 

::-r ~-l-Lt=-c I ~ i ; ' : ·--
I I 
- - ,;i I 

l +-;-,--j I I 

h tRf]__l-1 j_~-
I --i i-H ! ! j Lj I ' 

I ' 

to 12 Vos<V) 



Typical Output High (Source) Current Charac­
teristics 

0 

-loH 

(mA) 

10 

20 

30 

to., I 
""' Vos•-SV 

1\ 

Tamb·ZS"C 

I I I 

G Zllf 

!'---lOY 

-- r:- r-f I 

10 -vos (V) 

Typical Voltage Transfer Characteristics as a 
Function of Temperature 

Vo 
(V) 

10 

5 

0 

v 

lOV 

5V 

15V 
I""'"':;: 

~ 
~ 

I": 

' 
f-

' 5 

GC33100 

Tomb -125 'C 
-55 'C 

~ 

12s •c r-+-c----55 'C 

I I 

e-- 12s •c r-r-ss •c 

10 V1 (V) 

Typical Transition Time vs. Load Capacitance 

'''" fTHl 

(ns) 

160 

120 

80 

40 

0 

lamb =25°C 

V00 =SV 

.X 
/ 

/ 10V 

..-~ 
p - 15V 

20 40 60 

GC329!0 

v 
v 

..-1----f.-

80 c, (pF) 

HCC/HCF4007UB 

Minimum Output High (Sourrce) Current Charac­
teristics 

G 2339 

) 
YGs=-SV 

.~ 

\: 

,... 
-10V 

10 ·-

Tamb=25-t .t' ~t-r-f-I - i -~ -
I 

15 

10 -Vos (Vl 

Typical Propagation Delay Time vs. Load Capa­
citance 

GC33110 

Tamb =25oC 

/ 
/ 

60 / 
V00 =SV v 
v ............. 

/ ..,..,........ ........ I..--40 

1~ ~ -~ ~v 
20 

0 20 40 60 80 c, (pF) 

Typical Dissipatio Per Gate vs. Frequency Char­
acteristics 

~of 
(J.tw) 

1 o• . . 
103 2 104 

2 •• 

GC33120 

V00 -ISV Ff 
IIIII t I! v 

-5V=>t'lll 

llr I IIIII 

T amb =25oc 
Cc =50pF-
C,. =15pF·-·-· 

lUI IIIIIU 
2 •• 2 •• 
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HCC/HCF4007UB 

TYPICAL APPLICATIONS (Sample COS/MOS logic circuit arrangements using type 4007UB) 

Triple Inverters: (14, 2, 11); (8, 13); (1, 5); 3-lnput NOR Gate: (13, 2); (1, 11); (12, 5, 8); 
(4, 7, 9). (4, 7, 9). 

1~ 

LC10510 

3-lnput NAND Gate: (1, 12, 13); (2, 14, 11); 
(4, 8); (5, 9). 

~~ 
10~ 

LC10560 

High Source Current Driver: (6, 3, 10); 
(13, 1, 12); (14, 2, 11); (7, 9). 

Voo 

12 --[>-0 

LC10590 
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~~ 
10~ 

LC10550 

High Sink Current Driver: (6, 3, 1 0); (8, 5, 12); 
(11, 14); (4, 7, 9). 

Vss 
LC10580 

High Sink and Source Current Driver: (6, 3, 10); 
(14, 2, 11); (7, 4, 9); (13, 8, 1, 5, 12). 

Voo 

12 --[>-0 

Vss 
LC10570 



HCC/HCF4007UB 

Dual Bidirectional Trasmission Gating: (1, 5, 12); (2, 9); (11, 4); (8, 13, 10); (6, 3). 

CLOCK 

IN 
(OUT) 

TEST CIRCUIT 

Quiescent Device Current. 

6 

12 

Voo 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR VSS 

S-199211 

Voo 

5-1994/2 

LC1 0600 

Input Voltage. 

NOTE: 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

Voo 

AT Voo OR Vss VSS 5-1993/4 
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HCC/HCF4008B 

4-BIT FULL ADDER WITH PARALLEL CARRY OUTPUT 

• 4 SUM OUTPUTS PLUS PARALLEL LOOK­
AHEAD CARRY-OUTPUT 

• HIGH-SPEED OPERATION-SUM IN-TO-SUM 
OUT 160ns (typ.) : CARRY IN-TO-CARRY OUT 
50ns (typ.) AT Voo = 10V, CL = 50pF 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• INPUT CURRENT OF 100nAAT18VAND25°C 
FOR HCC DEVICE 

• 100% TESTED FOR QUIESCENT CURRENT 
• 5V, 10V, AND 15V PARAMETRIC RATING 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD No 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The~CC4008B (extended temperature range) and 
HCF4008B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and pla~tic 
micropackage. 

The HCC/HCF4008B types consist of four full adder 
stages with fast look ahead carry provision from 
stage to stage. Circuitry is included to provide a fast 
"parallel-carry-out" to permit high-speed operation 
in arithmetic sections using several HCC/HCF 
4008B's. 

HCC/HCF4008B inputs include the four sets of bits 
to be added, A1 to A4 and 81 to B4, in addition to the 
"Carry In" bit from a previous section. 
HCC/HCF4008B outputs include the four sum bits, 
S1 to S4. In addition to the high speed "parallel-carry­
out" which may be utilized at a succeeding 
HCC/HCF4008B section. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~ • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4008BF HCF4008BM1 
HCF4008BEY HCF4008BC1 

PIN CONNECTIONS 

A4 16 Voo 

83 15 84 

A3 14 CD 

B2 13 54 

A2 12 53 

81 6 11 52 

Al 10 51 

v55 Cl 

S-2361 
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HCC/HCF40088 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one mput) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
forT op = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under ''Absolute Maximum Ratings" may cause permanent damage to the dev1ce This is a stress 
ratmg only and functional operat1on of the dev1ce at these or any other conditions above those indicated in the operational sec­
tions of th1s spec1flcat1on 1s not 1mplied. Exposure to absolute max1mum ratmg conditions for external penods may affect dev1ce 
reliability 
• All voltage values are referred to Vss pm voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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LOGIC DIAGRAM 

All INPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

TRUTH TABLE 

A; B; 

0 0 
I 0 

0 I 
I I 

0 0 
I 0 

0 I 
I I 

Cl co 
0 0 
0 0 
0 0 
0 I 
I 0 
I I 
I I 
I I 

84 

A4 

63 

AJ 

82 

A2 

81 

Al 

Cl 

HCC/HCF4008B 

l HIGH SPEED .I 14..n1 

PARALLEL CARRY I (CARRY-OUTPUT) 
co 

,.._15 

1 

2 

;:,_3 

n.4 

,-..5 

,-..6 

,-..7 

9 

(CARRY-INPUT) 

PIN16:Voo 

PIN 8=Vss 

I l 
l I 

I 

:1 

J 

13 
SUM 54 

t c4 

12 
SUM 53 

t c3 

11 
SUM 52 

t c2 

10 
SUM 51 

t 
S-0645/1 

SUM 

0 
I 
I 

0 
I 

0 
0 
I 
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HCC/HCF4008B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow * 25•c TH,gh * 

{V) {V) {J.LA) 

IL Quiescent 0/5 
Current 

HCC 0/10 
Types 0115 

0/20 

015 
HCF 

0/10 
Types 

0/15 

VoH Output High 0/5 < 1 
Voltage 0/10 < 1 

0/15 < 1 

VoL Output Low 5/0 < 1 
Voltage 10/0 < 1 

15/0 < 1 

V1H Input High 0.5/4.5 < 1 
Voltage 1/9 < 1 

1.5/13.5 < 1 

VIL Input Low 4.5/0.5 < 1 
Voltage 9/1 < 1 

13.5/1.5 < 1 

loH Output 0/5 2.5 
Drive 

HCC 0/5 4.6 
Current 

Types 0/10 9.5 

0/15 13.5 

0/5 2.5 

HCF 0/5 4.6 
Types 0/10 9.5 

0/15 13.5 

loL Output 015 0.4 
Sink HCC 

0/10 0.5 
Current Types 

0/15 1.5 

015 0.4 
HCF 

0/10 0.5 Types 
0/15 1.5 

IIH. IlL Input HCC 0/18 
Leakage Types 

Any Input Current HCF 0/15 
Types 

c1 Input Capacitance Any Input 

• TLow= - ss·c for HCC deVICe : - 40"C for HCF deVICe. 
'TH,oh= + 125"C for HCC deVICe : + 85"C for HCF deVICe. 

{V) Min. 

5 

10 

15 

20 

5 

10 

15 

5 4.95 

10 9.95 

15 14.95 

5 

10 

15 

5 3.5 

10 7 

15 11 

5 

10 

15 

5 -2 

5 -0.64 

10 -1.6 

15 -4.2 

5 -1.53 

5 -0.52 

10 -1.3 

15 -3.6 

5 0.64 

10 1.6 

15 4.2 

5 0.52 

10 1.3 

15 3.6 

18 

15 

Max. Min. Typ. Max. Min. 

5 0.04 5 

10 0.04 10 

20 0.04 20 

100 0.08 100 

20 0.04 20 

40 0.04 40 

80 0.04 80 

4.95 4.95 

9.95 9.95 

14.95 14.95 

0.05 0.05 

0.05 0.05 

0.05 0.05 

3.5 3.5 

7 7 

11 11 

1.5 1.5 

3 3 

4 4 

-1.6 -3.2 -1.15 

-0.51 -1 -0.36 

-1.3 -2.6 -0.9 

-3.4 -6.8 -2.4 

-1.36 -3.2 -1.1 

-0.44 -1 -0.36 

-1.1 -2.6 -0.9 

-3.0 -6.8 -2.4 

0.51 1 0.36 

1.3 2.6 0.9 

3.4 6.8 2.4 

0.44 1 0.36 

1.1 2.6 0.9 

3.0 6.8 2.4 

± 0.1 ±10-5 ± 0.1 

± 0.3 ±10-5 ± 0.3 

5 7.5 

The No1se Marg1n for both "1" and "0" level IS : 1 V m1n. With Voo = 5V, 2V m1n. w1th Voo = IOV, 2.5 V mm. w~h Voo = 15V. 
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Max. 

150 

300 

600 

3000 

150 

300 

600 

0.05 

0.05 

0.05 

1.5 

3 

4 

± 1 

± 1 

Unit 

J.LA 

v 

v 

v 

v 

mA 

mA 

J.LA 

pF 



HCC/HCF4008B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 oc, CL =50 pF, RL = 200 kn, 
typical temperature coefficient for all V00 values is 0.3 %/"C, all input rise and fall times= 20 ns) 

Symbol Parameter Test Conditions Value 
Unit 

tPLH, tPHL Propagation Delay Sum In to 
Time Sum Out 

Carry In to 
Sum Out 

Sum In to 
Carry Out 

Carry In to 
Carry Out 

tTHL, hLH Transition Time 

Typical Output Low (sink) Current. 

G-2l:JI!i 

_l 
Ta~b=25'C Yos s1SV 

20 

16 
~ 

12 

v sv 
I .,... 

I 

10 12 Vos(V) 

Voo (V) Min. Typ. Max. 

5 400 800 
10 160 320 
15 115 230 
5 370 740 

10 155 310 
15 115 230 
5 200 400 
10 90 180 
15 65 130 

5 100 200 
10 50 100 
15 40 80 
5 100 200 
10 50 100 
15 40 80 

Minimum Output Low (sink) Current Charac­
teristics. 

lot 
(mA) 

12 

10 

G 2337 -
I ' -~t~~ lamb- 2S"C 

I -r- -
f1i.=~ 

- ... lJ-1 L 
!/ m· ~ r· -r -~- -T-L 

i ~1:. 
_j_ 

~-vr:.. 
I I ' ' I 

I I 

-l'~.__!_ I I 
i I 
li-,· t I i_l_f-H 'l 1--l i -·-

ll 12 Vos(V) 

ns 

ns 
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HCC/HCF4008B 

Typical Output High (source) Current Charac­
teristics. 

-loH 
(mA) 

10 

20 

30 

~ I 
Yos•-SV 

['1, 

\ 
r..... 

[\, 

'amb=Z5-c 

Gnu 

-10V 

- -- _I-rf 
10 -Yos !Yl 

Typical Sum-in to Sum Out Propagation Delay 
vs. Load Capacitance. 

6-2827 
1PLH 
1PHL la .zs•c 
(ns) 

loOO 

350 

300 

zso 

zoo 
f-++-1-+-H~Ytov 

ISO 
1SY 

100 

so 

10 ZO 30 40 50 60 10 80 Ct (pf) 

Typical Carry-in to Sum Out Propagation Delay 
Time vs. Load Capacitance. 
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'Pt.H ...... 
(ns) 

400 

350 

zso 

zoo 

150 

100 

50 

6-2829 

lm :25-c 

y •SY 

tOY 

15V 

10 zo 30 1/J so 60 70 eo cL CpFJ 

Minimum Output High (source) Current Charac­
teristics. 

0 

-•oH 
(mA) 

10 

15 

IV' 

I' 

Vos•-SV 

1\" 

I"" 

--

T•mb•ZS-c 

Il-l 

G-2339 

-tOY 

- - -I 
~~sv r 

10 -Yos (Y) 

Typical Carry-in to Carry-Out Propagation Delay 
vs. Load Capacitance. 

6·2828 
tPLH 
IPHL 
(ns) 

Tamb =Zs-c 

160 

140 

120 
0 = 

100 

80 

60 tOY 

40 iSv 
2lJ 

Typical Sum-in to Carry-Out Propagation Delay 
Time vs. Load Capacitance. 

160 •• 

120 lOY 

80 

15Y 
40 

10 2lJ 3D 40 SO 60 70 80 CL (pF) 



Typical Dynamic Power Dissipation/Package vs. 
Frequency. 

TYPICAL APPLICATIONS 

SPEED CHARACTERISTICS OF A 16-BIT ADDER. 

Al3-t6j 
813-16) 

A9-tzl 
B9-12j 

•ss 

Notes : All "A"" and ''B" tnput btts occur at t = 0. 
All sums settled at I = 345ns. 
CL= SOpF, T amb = 25'C, Voo-Vss = 1 OV. 

1pd(S1-C0).3tPd(CI-CO)• 240ns 

I Stl-16 tpct(S1-COJ.2tpd(CI-CO).tpd(Cl-Sol"'34Sns 

I 

tpd( 5 1-CO)• 2tpd (CI- CO)::: 190ns 

~ S9-IZ lpd(S,-CO)•tpd(Ct-COHpd(CI-S0 ): 295M 

tpd( 5 1-CO) • 1pd(CI- CO) a140ns 

I 55-8 tpd(S1-CO)•tpd(CI-S0 ):24Sns 

I 

- I Sl-4 1pd(51-So):160ns 

I 

S-lJBl 

HCC/HCF4008B 
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HCC/HCF4008B 

TEST CIRCUITS 

Quiescent Device Current. Input Voltage. 

Voo 

S-207911 

Vss 

Input Current. 

T 
INP~ 

Voo -+--

~-----
Vss -+---NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH J S-199~/2 

Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO vss 
EITHER Voo OR Vss 
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4009U8-INVERTING TYPE 
40108-NON INVERTING TYPE 

• CMOS TO DTUTTL HEX CONVERTER 
• HIGH-TO-LOW LEVEL LOGIC CONVERSION 
• MULTIPLEXER: 1-T0-60R6-T0-1 
• HIGH"SINK" AND "SOURCE" CURRENT CA­

PABILITY 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• MAXIMUM INPUT CURRENT OF 100 1JA AT 

18V OVER FULL 
• PACKAGE AND TEMPERATURE RANGE; 

1 OOnA AT 18V AND 25°C 
• 100% TESTED FOR QUIESCENT CURRENT 

AT20V 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4009U8/40108 (extended temperature 
range) and the HCF4009U8/40108 (intermediate 
temperature range) are monolithic integrated cir­
cuits available in 16-lead dual in line plastic or cera­
mic packages and plastic micropackage. 

The HCC/HCF4009U8/40108 are inverting and 

PIN CONNECTIONS 

4009U8 

vee 1 16 Voo 

G"A 2 15 L"F 
A 14 F 

H"B 4 13 NC 

B 12 K=E 
I=C 6 11 E 

c 10 J=D 

Vss 8 9 D 

PC10770 

September 1988 

HCC/HCF4009UB 
HCC/HCF401 OB 

HEX BUFFER/CONVERTERS 

non-inverting Hex Buffer/Converters, respectively. 
Both devices can be used as CMOS to TTL or DTL 
logic-level converters, as current "sink" or "source" 
drivers or as multiplexer (1 to 6). 

4049U8 and 40508 are prefered replacements for 
4009U8 and 40108, respectively, in buffer applica­
tions. 

EY 
(Plastic Package) 

M1 
(M1cro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCCXXXXBF HCFXXXXBM1 
HCFXXXXBEY HCFXXXXBC1 

40108 

Vee 1 16 Voo 

G"A 2 15 L=F 

A 14 F 

H=B 4 13 NC 

B 12 K=E 

I"C 6 , E 

c 10 J"D 

Vss 8 9 D 

PC10760 
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HCC/HCF4009UB HCC/HCF401 08 

SCHEMATIC DIAGRAM: COS/MOS TO DTL OR TTL CONVERTER (1 of 6 identical units) 

4009UB 

v, 

Vss 

Vo 

n-vcc 
_j L_ GND 

SC05730 

Connect Vee to DTL or TIL supply and Voo to COS/MOS supply 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo . Supply Voltage: HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one inout) 

Ptot Total Power Dissipation (per package) 
DISSipaliOn per Output Transistor 
for Top= Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCFTypes 

Tstn Storage Temperature 

40108 

Voo Vee 

Value Unit 

-0.5 to +20 v 
-0.5to+18 v 

-0.5 to Voo + 0.5 v 
+10 rnA 
200 mW 

100 mW 

-55 to+ 125 oc 

-40 to +85 oc 

-65 to +150 oc 

Stresses above those listed under" Absolute Maximum Ratings" may cause permanent damage to the dev1ce lh1s IS a stress rating only and functJOnal 
operation of the device at these or any other conditions above those indicated 1n the operallonal secllons of th1s spec1f1cali0n IS not Implied. Exposure 
to absolute maximum rallng oonditions for external periods may affect dev1ce reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Svmbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCFTypes 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 
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HCC/HCF4009UB HCC/HCF4010B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter V1 Vo llol Voo TLow • 25 °C THIGH. Unit 

(V) (V) ().lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current HCC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 
0/20 20 20 0.04 20 600 

J.lA 

HCF 
0/5 5 4 0.02 4 30 

Types 0/10 10 8 0.02 8 60 
0/15 15 16 0.02 16 120 

VoH Output High 0/5 5 4.95 4.95 4.95 
Voltage 0/10 10 9.95 9.95 9.95 v 

0/15 15 14.95 14.95 14.95 
VoL Output Low 5/0 5 0.05 0.05 0.05 

Voltage 10/0 10 0.05 0.05 0.05 v 
15/0 15 0.05 0.05 0.05 

V1H Input High 0.5 5 4 4 4 
Voltage (4009UB) 1 10 8 8 8 v 

1.5 15 12.5 12.5 12.5 
V1H Input High 4.5 5 3.5 3.5 3.5 

Voltage (4010B) 9 10 7 7 7 v 
13.5 15 11 11 11 

VIL Input Low 4.5 5 1 1 1 
Voltage (4009UB) 9 10 2 2 2 v 

13.5 15 2.5 2.5 2.5 
VIL Input Low 0.5 5 1.5 1.5 1.5 

Voltage (4010B) 1 10 3 3 3 v 
1.5 15 4 4 4 

loH Output 0/5 2.5 5 -1 -0.8 -1.6 -0.58 
Drive HCC 0/5 4.6 5 -0.25 -0.2 ·0.4 ·0.15 
Current Types 0/10 9.5 10 -0.55 -0.45 -0.9 -0.33 

0/15 13.5 15 ·1.65 ·1.5 ·3 ·1.1 mA 

0/5 2.5 5 -0.9 -0.8 ·1.6 -0.65 
HCF 0/5 4.6 5 -0.23 -0.2 -0.4 -0.18 
Types 0/10 9.5 10 ·0.5 ·0.45 ·0.9 ·0.38 

0/15 13.5 15 -1.6 -1.5 -3 -1.25 

loL Output 
HCC 

0/5 0.4 5 3.75 3 4 2.1 
Sink 

Types 0/10 0.5 10 10 8 10 5.6 
Current 0/15 1.5 15 30 24 36 16 mA 

HCF 
0/5 0.4 5 3.6 3 4 2.4 

Types 0/10 0.5 10 0.96 8 10 6.4 
0/15 1.5 15 40 24 36 1.9 

I1H, hL Input Leakage 0/18 18 ±0.1 ±1o·5 ±0.1 ±1 J.lA 
Current 

C1 Input 400!U3 Any Input 15 22.6 
Capacitance 40100 5 7.5 pF 

• TLow =·55 °C for HCC deVIce: ·40 oc for HCF dev1ce. 
" THIGH= +125°C for HCC device: +85 °Cfor HCF device. 
The Noise Marg1n for both "1" and "0" level1s: 1V min. with Voo = 5 V, 2 V min. with Voo = 10 V, 2.5 V min. with Voo = 15 V 
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HCC/HCF4009UB HCC/HCF401 OB 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KO, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 

tPLH Propagation Delay Time 
(4009U8) 

tPLH Propagation Delay Time 
(40108) 

tPHL Propagation Delay Time 
(4009U8) 

tPHL Propagation Delay Time 
(40108) 

ITLH Transition Time 

tTHL Transition Time 

Minimum and Maximum Voltage Transfer Char­
acteristics for 4009UB 

GC33190 

T omb=25 oc 

--MAX 
6 ---MIN 

5 

4 V00 -15V 

3 
"l 

2 
15V 10V 

1\ \1 
10V 

5V'\,l '-15 '"\.. l 
0 2 4 8 10 12 v,(v) 

Test Conditions Value 
Unit 

Voo (V) V1(V) Vee (V) Min. Typ. Max. 

5 5 5 70 140 
10 10 10 40 80 
10 10 5 35 70 ns 

15 15 15 30 60 
15 15 5 30 60 
5 5 5 100 200 
10 10 10 50 100 
10 10 5 50 100 ns 

15 15 15 35 70 
15 15 5 35 70 
5 5 5 30 60 
10 10 10 20 40 
10 10 5 15 30 ns 

15 15 15 15 30 
15 15 5 10 20 
5 5 5 65 130 
10 10 10 35 70 
10 10 5 30 70 ns 

15 15 15 25 50 
15 15 5 20 40 
5 5 5 150 350 
10 10 10 75 150 ns 

15 15 15 55 110 
5 5 5 35 70 
10 10 10 20 40 ns 

15 15 15 15 30 

Typical Voltage Transfer Characteristics As a 
Function of Temperature for 4009UB 

Vo 
(V) 

5 

4 

3 

0 

GC33200 

m ~t\ 
T amb 125°C 

\ l\ 1\ 
~~ \ 
IH It ...= -ss•c 

' ,\ "' \ 5V"'~ \ ' t;?Voo -15V 

IOV ::l. \~ 
1\ \ \ \J 

4 8 10 V1 (V) 

4/8 L•., SGS·1HOMSON 
'J' ~UCI!IMILIEC'ii'DIIlili!IICS 
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Minimum and Maximum Voltage Transfer Char­
acteristics for 401 OB 

GC33210 

5 I 

4 

3 
MIN MAX 

T amb =25 OC 

Vee =SV 
V00 =SV 

0 s v, (v) 

Minimum and Maximum Voltage Transfer Char­
acteristics for 401 OB 

V0 (V) 
GC33230 

Tomb =25 'C 

Vee =SV 
V00 =10V 

4 

3 
MIN MAX 

-~ 
0 2 4 8 10V,(V) 

Typical Output Los (sink) Current Characteristics 

GC33250 

) 1 
r-+- T amb =25 ac 

120 

100 Yes -15V 

80 ~ 

/ 
/ 10V 

60 

""' I 
40 

20 h 1- SV 

~ I 
0 2 4 6 8 1 0 1 2 V OS (V) 

HCC/HCF4009UB HCC/HCF401 OB 

Minimum and Maximum Voltage Transfer Char­
acteristics for 401 OB 

GC33220 

4 

3 
MIN MAX 

2 
T amb =25 oC 

Vee =5V 
V00 =10V 

-
0 2 4 8 10 v, (v) 

Typical Voltage Transfer Characteristics As a 
Function at Temperature for 40108 

V0(V) 
GC332A.O 

4 
sv lOV v00 =15V 

- pT ,m0--55'C 

125'C 

Vee =SV 

I 
0 4 8 1DV1 (V) 

Minimum output Low (sink) Current Charac­
teristics 

loc 

(mA) 

60 

50 

40 

30 

20 

10 

f-+-

It 
II/I, ,.. 

GCJ3260 

T amb =25 oc Vcs=15V 

I' 
/ 

10V 

5V 

0 2 4 6 8 1 0 1 2 V DS (V) 
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HCC/HCF4009UB HCC/HCF4010B 

Typical Output High (source) Current Charac­
teristics 

loH 

(rnA ) 

-4 

-6 

-8 

-10 

-12 

-14 

0 

l"'liit"'-
~ ~ 

1"1: 
"~' 

I'. 
1'\ 

I'. 

f-f- T amb =25 'C 

GC33270 

r-r- Yes =-5V f-f-

" I' 
I' 

-lOY 

I' 

15'11' 

Typical Low to High Propagation Delay Time vs 
Load Capacitance for 4009U8 

jPLH 

{ns) 

80 

60 

40 

20 

0 

r-

GC33290 

lamb =zsoc 
/ 

v 
/ 

v,, =5./ 

/ 

/ -~ 
10V ~ --- 1---r---"l5v 

20 40 60 80 

Typical Low to High Propagation Delay Time vs 
Load Capacitance for 40108 

GC33310 

1- Tomb =25 'C / 

/ V00 -5V 
/ 

100 

/ 
/ 

80 -IOV 

~----
60 - -15V -f-1-" 
40 

20 

0 20 40 60 80 100 

6/8 
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Minimum output High (source) Current Charac­
teristics 

GC33280 loH 

(rnA )~ 'I:" 
I~ ..... 

-4 
I' 

Yes =-5V --

~ 
~ 

-6 

-8 

-10 
I' 

- Tomb =25 'C "10V ,, -12 

I I -15V' 
I I 

-14 

0 

Typical High to Low Propagation Delay Time vs 
Load Capacitance for 4009U8 

GC33300 

- lamb =25'C 

40 
V00 =5V / 

...... / 

1..--" I-" IOV -30 

.... -1-" 

..... I--
20 -~ -;sv -~ 10 

0 20 40 60 80 

typical High to Low Propagation Delay Time vs 
Load Capacitance for 401 08 

fFLH 

(ns )I-

100 

80 

60 

40 

20 

0 

GC33310 

Tomb =25oc ·I 
1/ V00 =5V 

v 
/ 

/ 
/ 

10V -f-
1- ~ 15V 

1----
20 40 60 80 1 00 



HCC/HCF4009UB HCC/HCF401 08 

Typical Low to High Transition Time vs Load Ca­
pacitance 

Typical High to Low Transition Time vs Load Ca­
pacitance 

tnH 

(ns) 

200 

150 

100 

50 

0 

r---- Tomb =25oC 

,/ 
v 

V00 =SV 

A 
/ v 

v 10V ~ 

~ ..... ........ 
/ 

....... ........ "1sv 
.... -::::; v 

20 40 60 80 

Typical Dissipation Characteristics 

r;., 
(#.W) 

2 

w'. 
' 
2 

w>, 
6 

2 

102 • . 
10 1 

sv 
100 2 4 sr03 2 

GC3:5330 

c, (pF) 

4 '8 
f

1 
(kHz) 

t THL 

(ns) f---

40 

30 

20 

10 

0 

r== SGS·THOMSON 
~"'I ~UICII@IM.I<IC'IIIIII©OOUI:$ 

Tomb =25 oc 

Voo =5J.- / 

1/ ....... 
.,..f' 

1QJ:.---- --f-- 15V 

20 40 60 

GC33340 

/ _,.,.-

~ 
........ 

~ ~-

80 c, (pF) 
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HCC/HCF4009UB HCC/HCF4010B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 

102 

v~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
V00 AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDO OR Vss 

vDD 

Vss 

S-199211 

Voo 

5-1 99M2 

Noise Immunity. 

NOTE 

Vss s-2o1s11 



QUAD 2 INPUT HCC/HCF 40118 
DUAL 4 INPUT HCC/HCF 40128 
TRIPLE 3 INPUT HCC/HCF 40238 

• PROPAGATION DELAY TIME= 60ns (typ.) AT 
CL = 50pF, Voo = 1 OV 

• BUFFERED INPUTS AND OUTPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• SV, 10V AND 15V PARAMETRIC RATINGS 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40118, HCC40128 and HCC40238 (ex­
tended temperature range) and HCF4011 8, 
HCF40128 and HCF40238 (intermediate tempera­
ture range) are monolithic, integrated circuit, avail­
able in 14-lead dual in-line plastic or ceramic 
package and plastic micropackage. 

PIN CONNECTIONS 

HCC4011 8/128/238 
HCF4011 8/128/238 

NAND GATES 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

The HCC/HCF4011 8, HCC/HCF40128 and 
HCC/HCF40238 NAND gates provide the system 
designer with direct implementation of the NAND 
function and supplement the existing family of 
COS/MOS gates. All inputs and outputs are buf­
fered. 

40118 40128 40238 

'Iss 7 K:E•F•G·H 
0 NC 

S-ll:J25 

June 1989 1/7 
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HCC/HFC4011 8/128/238 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage: HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device a !these or any other cond~ions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating cond~ions tor external periods may affect device reliabllny. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 

2!7 
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SCHEMATIC AND LOGIC DIAGRAMS 

40118 

(9,5,12) 

1 OF 4 GATES (NUMBERS IN 
PARENTHESES ARE TERMINAL 
NUMBERS FOR OTHER GATES) 

40128 

·~ 
'"" 

""' 
519) 

40238 

14 v00 

,, Voo 

5-2308 

HCC/HCF4011 8/128/238 

ALL INPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

All INPUTS ARE PROTECTED BY 
COSIMOS PAOI'ECTION NETWOOK 

All INPUTS ARE PROTECTED BY 
COSII«)S PROrECTION NETWORK 

3/7 
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HCC/HFC4011 8/128/238 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo Tlow * 25°C TH,gh * Unit 
(V) (V) (~LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL QUiescent 0/5 5 0.25 0.01 0.25 7.5 
Current 

HCC 0/10 10 0.5 0.01 0.5 15 

Types 0/15 15 1 0.01 1 30 

0/20 20 5 0.02 5 150 !LA 
0/5 5 1 0.01 1 7.5 

HCF 
0/10 10 2 0.01 2 15 

Types 
0/15 15 4 0.01 4 30 

VoH Output Htgh 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

v,L Input Low 4.5/0.5 < 1 5 1 5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Dnve 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA -

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 - 0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Stnk HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

I,H. J,L Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input !LA Current HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

c, Input Capacitance Any Input 5 7.5 pF 

* T LC>N ~- 55"Cfor HCC device - 40"C for HCF dev1ce 
• THIGH ~ + 125"C for HCC deVIce + 85"C for HCF dev1ce 

The No1se Margin for both "1" and "0" level is: 1V min with Voo ~ 5V, 2V min. w1th Voo ~ 10V, 2.5V w1th Voo ~ 15V. 

4/7 
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HCC/HCF4011 8/128/238 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%fOC, all input rise and fall times= 20ns) 

Symbol Parameter 

IPLH, lPHL Propagation Delay T1me 

ITHL• ITLH Transition Time 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

•oo 

•ss 
5-199211 

VDo 

5-1994/2 

Test Conditions Value 

Voo (V) Min. Typ. Max. 

5 125 250 

10 60 120 

15 45 90 

5 100 200 

10 50 100 

15 40 80 

Noise Immunity. 

s- 207911 

Unit 

ns 

ns 

5/7 
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HCC/HFC4011 8/128/238 

Minimum Output High (source) Current Charac­
teristics. 

-IoH 

(mA ) 

to 

15 

I~ 

I 
I 

G 2339 

YGs•-SV 

~ 
1\ 

\ 

1'""- -tOY 

Tamb=ZS-c -1SV 

I It iii. I ~rr 

10 -Vas CVl 

Typical Output High (source) Current Charac­
teristics. 

- 1oH 

(mA) 

10 

20 

30 

~ 

VGs=-SV 

\ 

r-.... 

" 1'. 

Tamb"zs-c 

Till 

G 2331 

,.... -tOV 

-- -15V 
- - - n-I 

10 -Vos <v> 

Typical Propagation Delay Time per Gate as a 
Function of Load Capacitance. 

G-2773 

tPHL 
1PLH 
(ns} Tamb=25"C 

160 
Q=SV 

120 

80 

15V 

40 

20 60 
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Minimum Output Low (sink) Current Charac­
teristics. 

G 2337 

t2 

tO 

~~~_j_j I ! 
ttnTT i_Ll 1 ! i -j ::-

10 12 Vos (V) 

Typical Output Low (sink) Current Characteristics. 

1oL -
24 

20 

16 

12 

I 
(.-' 

TaJ!lb=25"C 

/ 

SV 

I--' 

G~2336 

f- v0~tsvf--

1(11 

·•-

10 12 Vostv> 

Typical Transition Time vs. Load Capacitance. 
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10V 
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-+- i 
15V 

' 

' I I I 
I I I ' : I I 

' 

20 40 60 80 CL (pF) 



HCC/HCF4011 8/128/238 

Typical Voltage Transfer Characteristics. Typical Power Dissipation/gate vs Frequency. 

r m .zs-c 

m 
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• SET-RESET CAPABILITY 
• STATIC FLIP-FLOP OPERATION - RETAINS 

STATE INDEFINITELY WITH CLOCK LEVEL 
EITHER "HIGH" OR "LOW' 

• MEDIUM-SPEED OPERATION- 16MHz (typ.) 
CLOCK TOGGLE RATE AT 10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25'C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4013B (extended temperature range) and 
HCF4013B (intermediate temperature range) are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 
The HCCIHCF4013B consists of two identical, inde­
pendent data-type flip-flops. Each flip-flop has inde­
~ndent data, set, reset, and clock inputs and Q and 
Q outputs. These devices can be used for shift 
register applications, and, by connecting a output to 
the data input, for counter and toggle applications. 
The log!.c level present at the D input is transferred 
to the Q output during the positive-going transition 
of the clock pulse. Setting or resetting is inde­
pendent of the clock and is accomplished by a high 
level on the set or reset line, respectively. 

June 1989 

HCC/HCF4013B 

DUAL 'D'- TYPE FLIP-FLOP 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES: 
HCC4013BF HCF4013BM1 
HCF4013BEY HCF4013BC1 

PIN CONNECTIONS 

Q1 14 Yoo 

13 QZ 

CLOCK! 3 12 QZ 

RESET! 4 11 CLOCKZ 

01 10 RESETZ 

SET1 6 9 02 

Yss 8 SET2 

5-0550n 

1/6 
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HCC/HFC4013B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
It DC Input Current (any one input) ± 10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55t0+125 oc 
HCF Types -40to+85 oc 

Tstg Storasge Temperature -65to+150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. Thts ts a stress rattng 
only and functional operallon of the device at these or any other cond1t1ons above those indicated in the operational sections of th1s 
specification is not implied. Exposure to absolute max1mum rat1ng conditions for external periods may affect devtce reliability. 
• All voltages are w1th respect to Vss (GND). 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 

LOGIC DIAGRAM AND TRUTH TABLE (one of two identical flip-flops) 

216 

112 

•ALL IM'UT5 ARE PAOrECTED 11Y 
COSIMDS PAOrECTlON NETWOM 

PIN M•YDD 

PIN 7 •'Iss 

BUFf'ERED OUTPUTS 
0 

'"" 

cL• D R s Q Q 

.r 0 0 0 0 1 

.r 1 0 0 1 0 

"\.. X 0 0 Q Q NO CHANGE 

X X 1 0 0 1 

X X 0 1 1 0 

X X 1 1 1 1 

LOGIC 0 = LOW t;. = LOW LEVEL 
LOGIC 1 = HIGH X = DON"T CARE 

S-l299 

N(N)= FF1/FF2 TERMINAL 
ASSIGNEMENT 



HCC/HCF40138 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter V1 Vo Jlol Voo Tlow * 25°C THtgh * Unit 

(V} (V) (J.LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current 

HCC 0/10 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 J.LA 
0/5 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 Types 
0/15 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VOL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 119 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. Ill Input HCC 0/18 18 ± 0.1 ±10 5 ± 0.1 ± 1 
Leakage Types 

Any Input J.LA Current HCF 0/15 15 ± 0.3 ±10 5 ± 0.3 ± 1 
Types 

c1 Input Capacitance Any Input 5 7.5 pF 

• T ,~~ - 55'C for HCC device : - 40'C for HCF device. 
• T "'•"~ + 125'C for HCC device : + 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is : 1V min. with Voo ~ 5V, 2V min. with Voo ~ 1 OV. 2.5 V min. with Voo ~ 15V. 
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HCC/HFC4013B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k!l, 
typical temperature coefficient for all V00 = 0.3%/"C values, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

IPLH, IPHL Propagation D~ay Time 5 150 300 
(clock to Q or Q outputs) 10 65 130 

15 45 90 

IPLH Propagation Delay Ti.!!)e 5 150 300 
(set to Q or reset to Q) 10 65 130 

15 45 90 

IPHL Propag~ion Delay Time 5 200 400 
(set to Q or reset to Q) 10 85 170 

15 60 120 

ITHL. hLH Transition Time 5 100 200 

10 50 100 

15 40 80 

lcL 
. Maximum Clock Input Frequency 5 3.5 7 

10 8 16 

15 12 24 

lw Cock Pulse Width 5 140 70 

10 60 30 
15 40 20 

tr, It** Clock Input Rise or Fall Time 5 15 

10 4 

15 1 

tw Set or Reset Pulse Width 5 180 90 
10 80 40 

15 50 25 

lsetup Data Setup Time 5 40 20 
10 20 10 

15 15 7 

*lnputtr, If = 5ns. 

Unit 

ns 

ns 

ns 

ns 

MHz 

ns 

J.lS 

ns 

ns 

** If more than unit is cascaded in a parallel clocked applicatiOn, t, should be made less than or equal to the sum of the fixed 
propagation delay time at 15pF and the transition time of the carry output drivong stage for the estomated capacotive load. 

416 
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Typical Output Low (sink) Current Characteristics. 
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Tamb'"'z,-c YGs :15V 
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Typical Output High (source) Current Charac­
teristics. 
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Typical Propagation Delay Time vs. Load 
Capacitance (CLOCK or SET to Q, CLOCK or 
RESET toO). 
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HCC/HCF4013B 

Minimum Output Low (sink) Current Charac­
teristics. 
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Minimum Output High (source) Current Charac­
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Typical Propagation Delay Time vs. Load 
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HCC/HFC4013B 

Typical Maximum Clock Frequency vs. Supply 
Voltage. 

G- 7117 

·~~~~~++++++++-+~+'-~ 
(MHz) i-++J.:~j_.7-'tb="'=~f..~:,J.cr-i+--r-+f--i+--r-+f--i+-j-tJ-_-'+-j~I~HI--j 

30 
CL=50pF 

20 

10 

10 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 
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NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

1s v00 (V) 

S-199211 

Voo 

5-1994/2 

Typical Power Dissipation Device vs. Frequency. 

Noise Immunity. 

NOTE. 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

VoD 

AT vDD OR Vss •ss 5-1993/4 



HCC/HCF4014B 
HCC/HCF4021 B 

8-STAGE STATIC SHIFT REGISTERS 

40148 SYNCHRONOUS PARALLEL OR 
SERIAL INPUT/SERIAL OUTPUT 

4021 B ASYNCHRONOUS PARALLEL 
INPUT OR SYNCHRONOUS 
SERIAL INPUT/SERIAL OUTPUT 

• MEDIUM-SPEED OPERATION-12MHz (typ.) 
CLOCK RATEATVoo- Vss = 10V 

• FULLY STATIC OPERATION 
• 8 MASTER-SLAVE FLIP-FLOPS PLUS OUT­

PUT BUFFERING AND CONTROL GATING 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4014B, HCC4021B (extended tempera­
ture range) and the HCF4014B, HCF4021 B (inter­
mediate temperature range) are monolithic 
integrated circuits, available in 16-lead dual in-line 
plastic or ceramic package and plastic micro pack­
age. The HCC/HCF4014B and HCC/HCF4021 B 
series types are 8-stage parallel-or serial­
input/serial-output registers having common 
CLOCK and PARALLEUSERIAL CONTROL in­
puts, a single SERIAL data input, and individual par­
allel "JAM" inputs to each register stage. Each 
register stage is a D type, master-slave flip-flop in 
addition to an output from stage 8, "Q" outputs are 
also available from stages 6 and 7. Parallel as well 
as serial entry is made into the register 
synchronously with the positive clock line transi­
tion in the HCC/HCF4014B. In the HCC/HCF4021 B 
serial entry is synchronous with the clock but parallel 
entry is asynchronous. In both types, entry is con­
trolled by the PARALLEUSERIAL CONTROL input. 
When the PARALLEUSERIAL CONTROL input is 
low, data is serially shifted into the 8-stage register 
synchronously with the positive transition of the 
clock line. When the PARALLEUSERIAL CON­
TROL input is high, data is jammed into the 8-stage 

June 1989 

register via the parallel input lines and synchronous 
with the positive transition of the clock line. In the 
HCC/HCF4021 B, the CLOCK input of the internal 
stage is "forced" when asynchronous parallel entry 
is made. Register expansion using multiple package 
is permitted. 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES: 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

PIN CONNECTIONS 

PI- 8 1 16 voo 

06 15 PI -7 

08 14 Pl-6 

Pl-4 4 13 Pl-5 

Pl-3 12 07 

PI- 2 11 SERIAL IN 

PI-I 10 CLOCK 

PARAI.LELI 
Vss 9 SERIAL 

CONTROL 

S-2&1.0 

1/8 
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HCC/HCF4014B/4021 B 

FUNCTIONAL DIAGRAM 

PARALLEL 
INPUTS \'no 

,i.iJJr 7 a'l 
7 6 S 13 JISi J 16 

~~~f~tn_! 
CONTROL 

SERIAL ___!!_ 
INPUT 

~-) CLOCK _!Q_ 

f!!---a? BUFFERED 
OUTPUTS 

~QB 

S-06Ut1 ~}; 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one Input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65to+150 oc 
Stresses above those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. This IS a stress 
ratmg only and functional operation of the device at these or any other conditions above those indicated rn the operatronal sec­
tions of thrs specificatron rs not rmplied. Exposure to absolute maxrmum rating condrtrons for external penods may affect devrce 
reliability. 
• All voltage values are referred to Vss prn vo~age. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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LOGIC DIAGRAMS 

40148 

•oo 

s- 2299 

•ss 
All INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 

40218 

s- 2299 

•ss 

PI'.RALLELI 
SERIAL 
CONTROL 

ALL tNPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

.. 

D. 
PS 

PI P2 

D PS 

CL-rt>l 
a 

HCC/HCF4014B/4021 B 

07 
l 

•• 
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HCC/HCF4014B/4021 B 

TRUTH TABLES 

HCC/HCF 40148 

Serial Parallel/ 
CL 

Input Serial 
Control 

_r X 1 

_r X 1 

_r X 1 

_r X 1 

_r 0 0 

_r 1 0 

I_ X X 

X = don't care case. 
NC = no change. 

Pl-1 PI-n 

0 0 

1 0 

0 1 

1 1 

X X 

X X 

X X 

Q1 
(internal) 

0 

1 

0 

1 

0 

1 

01 

Qn 

0 

0 

1 

1 

On-1 

On-1 I 

On NC 

HCC/HCF4021 8 

Serial Parallel/ 
CL 

Input Serial 
Control 

X X 1 

X X 1 

X X 1 

X X 1 

_r 0 0 
1 0 

I_ X 0 

X = don't care case. 
NC = no change 

Q1 Pl-1 PI-n 
(internal) 

0 0 0 

0 1 0 

1 0 1 

1 1 1 

X X 0 
X X 1 

X X 01 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow 

. 25°C TH, h 
. 

(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 

015 5 20 0.04 20 150 
HCF 

0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 

15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 

13.5/1.5 < 1 15 4 4 4 
• TLow = - 55'C for HCC device - 40'C for HCF device. 
• TH~h = + 125'C for HCC device : + 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is · 1V min with Voo = 5V, 2V min. with Voo = 10V, 2 5 V min with Voo = 15V 
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1 

On-1 
On-1 

On NC 

Unit 

!!A 

v 

v 
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HCC/HCF4014B/4021 B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v. Vo llol Voo TLow . 2s·c TH1gh . 

(V) (V) (J.LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

0/5 2.5 5 -1.53 -1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. IlL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input Current HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

c. Input Capacitance Any Input 5 7.5 
• TLow = - ss·c for HCC deviCe . - 40 c for HCF deVICe . 
• THogh = + 125"C for HCC deVICe : + as·c for HCF deVICe. 

The No1se Margin for both "1" and "0" level Is. 1V m1n. w1th Voo= 5V, 2V m1n. With Voo = 10V, 2 5 V m1n with Voo = 15V. 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25•C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 = 0.3%/°C values, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

CLOCKED OPERATION 

tPLH, IPHL Propagation Delay Time 5 160 320 

10 80 160 

15 60 120 

hHL, hLH Transition Time 5 100 200 

10 50 100 

15 40 80 

fcL . Maximum Clock Input Frequency 5 3 6 

10 6 12 

15 8.5 17 

tw Clock Pulse Width 5 180 90 

10 80 40 

15 50 25 

Unit 

mA 

mA 

J.LA 

pF 

Unit 

ns 

ns 

MHz 

ns 

• If more than one unit is cascaded t.CL should be made less than or equal to the sum of the trans1non nme and the f1xed propagation delay of 
the output of the dnvmg stage of the estimated capac1t1ve load. 
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HCC/HCF4014B/4021 B 

Symbol Parameter 
Test Conditions Value 

Unit 
Voo (V) Min. Typ. Max. 

CLOCKED OPERATION 

tr,lt Clock Input Rise or Fail Time 5 15 

10 15 j.lS 

15 15 

!setup Setup Time, serial Input (ref to CL) 5 120 60 

10 80 40 ns 

15 60 30 

!setup Setup Time, parallel Inputs (40148) 5 80 40 
(ref. to CL) 10 50 25 ns 

15 40 20 

!setup Setup Time, parallel Inputs (4021 B) 5 50 25 
(ref. to PIS) 10 30 15 ns 

15 20 10 

!setup Setup Time, parallel/serial Control 5 180 90 
(40148) (ref. to CL) 10 80 40 ns 

15 60 30 

lhold Hold Time, serial in, parallel in, 5 0 
parallel/serial Control 10 0 ns 

15 0 

lwH PIS Pulse Widht (4021 B) 5 160 80 

10 80 40 ns 

15 50 25 

trem P/S Removal, time (4021 B) 5 280 140 
(ref. to CL) 10 140 70 ns 

15 100 50 

R more than one unrt is cascaded t.CL should be made less than or equal to the sum of the transi!Jon bme and the fiXed propagatoon delay of 
the output of the drovong stage of the estomated capacotove load. 

Typical Output Low (sink) Current Characteristics. 
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II 
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G 2336 

Tamb=Z5·c 
VGS •:;! 
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II 
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Minimum Output Low (sink) Current Charac­
teristics. 
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Typical Output High (source) Current Charac­
teristics. 

0 

- 1oH 

(mAl 

10 

20 

30 

\ r--.. YGs=-5V 

I~ 

Tamb"25-t 

I I I 

G~2331 

1'--..:!"v 

...... 

--I ·r-f 
10 -Vos !Vl 

Typical Transition Time vs. Load Capacitance. 

tnH 
tTHL 
(ns) 

150 

100 

50 

lamb= 25"C 

v 

20 40 

G 18 31 ' ' 

-5V 

10V 
K 
....... 
i"V I 

I 
I 

60 

Typical Dynamic Power Dissapating vs. Clock 
Input Frequency. 

C:.-2!165 

HCC/HCF4014B/4021 8 

Minimum Output High (source) Current Charac­
teristics. 

-loH 

(mA ) 

10 

15 

~ 

G 2339 

VGs=-SV 

~ 
_l 

1\ 

-10V 
--

Tamb=25-c 

I II-·-~- ~t{-
10 -vos <v> 

Typical Propagation Delay Time vs. Load Capacit­
ance. 

:=~~ H-+-+,.-.Lmb"-.,tz5d'c,-!-+--t+-H-+-+-+++--H 

(ns) H-+-+-++++-H-+-+-++++-H--H-1 

300 1--+-H-++++-1--+-H-++++-H--H-1 

Voo ::SV 

lsv 

20 40 60 
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HCC/HCF4014B/4021 B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 
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v~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
v00 AND Vss· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

5-1992/1 

Voo 

vss 

S-199412 

Noise Immunity. 

VDD 

S-2079/1 

Dynamic Power Dissipation. 

I 

JUlJliL tl 
CL ----(Q}-------J ! 
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HCC/HCF4015B 
DUAL 4-STAGE STATIC SHIFT REGISTER WITH SERIAL 

INPUT/PARALLEL OUTPUT 

• MEDIUM SPEED OPERATION : 12MHz (typ.) 
CLOCK RATE AT Voo- Vss = 1 OV 

• FULLY STATIC OPERATION 
• 8 MASTER-SLAVE FLIP-FLOPS PLUS INPUT 

AND OUTPUT BUFFERING 
• HIGH NOISE IMMUNITY 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• INPUT CURRENT OF 100nAAT 18V AND 25'C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4015B (extended temperature range) and 
HCF4015B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 

The HCC/HCF4015B consists of two identical, inde­
pendent, 4-stage serial-inpuVparallel-output registers. 
Each register has independent CLOCK and RESET 
inputs as well as a single serial DATA input. "Q" out­
puts are available from each of the four stages on both 
registers. All register stages are D-type, master-slave 
flip-flops. The logic level present at the DATA input is 
transferred into the first register stage and shifted over 
one stage at each positive-going clock transition. 
Resetting of all stages is accomplished by a high level 
on the reset line. Register expansion to 8 stages using 
one HCC/HCF4015B package, or to more than 8 
stages using additional HCC/HCF4015B's is possible. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES: 
HCC4015BF HCF4015BM1 
HCF4015BEY HCF4015BC1 

PIN CONNECTIONS 

~ 
CLOCK 8[1 16 V00 

048 [ 2 15~ DATA 8 

Q3A ( 3 14~ RESET 8 

02A [ 4 13~ 018 

01A (s 12~028 

RESET A ( 6 11 p 038 

DATA A [ 7 10~ 04A 

V ss s~ CLOCK A 
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HCC/HCF4015B 

FUNCTIONAL DIAGRAM 

Voo t, 16 

DATA A ' _r---f-- S Q lA 

CLOCK A 9 -
4 f-- 4 CZA 

RESET A 6 - STAGE 
f-- 3 QJA 

L---f-- 10 04A 

DATA 8 15 _r---f-- 13 QlB 

CLOCK 8 1 -
4 f-- 12 aze 

RESET 8 14 - STAGE 
f-- 11 QJB 

L---f-- 2 048 

"'ss +8 
S-08Io811 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
It DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types - 40 to+ 85 oc 

Tstg Storasge Temperature -65to+150 oc 
Stresses above those listed under "Absolute Maximum Ratings "may cause permanent damage to the dev1ce. This IS a stress 
rating only and functional operation of the device at these or any other conditions above those Indicated 1n the operational sec· 
lions of this specification is not implied. Exposure to absolute maximum rattng conditions for external penods may affect dev1ce 
reliability. 
• All voltage values are referred to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

v, 
Top 

2/7 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

l.•'/ SGS·ntOMSON 
'h lliiOC~mClriii@OOOCI 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 



LOGIC DIAGRAMS AND TRUTH TABLE 

All INPUTS ARE PROTECTED BY 
COSINOS PAOI'ECTION NETWORK 

CL 
_r 

_r 

\... 

X 

D 6 • 

D 

0 

1 

X 

X 

HCC/HCF4015B 

• 6 

R 01 On 
0 0 On-1 
0 1 On-1 

0 01 On-
(no. change) 

1 0 0 
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HCC/HCF4015B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow 

. 25°C TH1 h 
. 

(V) M {I!A) (V) Min. Max. Min. Typ. Max. Min. 

IL Quiescent 0/5 5 5 0.04 5 
Current 

HCC 0/10 10 10 0.04 10 
Types 0/15 15 20 0.04 20 

0/20 20 100 0.08 100 

015 5 20 0.04 20 
HCF 

0/10 10 40 0.04 40 Types 
0/15 15 80 0.04 80 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 

15/0 < 1 15 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 15 
Voltage 9/1 < 1 10 3 3 

13.5/1.5 < 1 15 4 4 

ioH Output 015 2.5 5 -2 -1 6 -3.2 -1.15 
Drive 

HCC 015 4.6 5 -0.64 - 0.51 -1 - 0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

015 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF 015 4.6 5 - 0.52 - 0.44 -1 - 0.36 

Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

ioL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 13 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH• IlL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 
Leakage Types 

Any Input Current HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 
Types 

cl Input Capacitance Any Input 5 7.5 

* T Low=' - 55"C for HCC deVICe : - 40"C for HCF dev1ce 
* T H1gh= + 125"C for HCC dev1ce : + as·c for HCF dev1ce 
The N01se Margin for both "1" and "0"" level IS . 1V min w1th Voo = SV, 2V m1n with Voo = 1 OV, 2 5 V min with Voo = 15V. 
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Max. 

150 

300 

600 

3000 

150 

300 

600 

0.05 

0.05 

0.05 

1.5 

3 

4 

± 1 

± 1 

Unit 

f1A 

v 

v 

v 

v 

mA 

mA 

llA 

pF 



HCC/HCF4015B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 oc, CL =50 pF, RL = 200 kQ, 
typical temperature coefficient for all V00 values is 0.3 %/°C, all input rise and fall times= 20 ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

CLOCKED OPERATION 

IPLH, IPHL Propagation Delay Time 5 160 320 
(carry out or decoded out lines) 10 80 160 

15 60 120 

lTHL, hLH Transition Time 5 100 200 
(carry out or decoded out lines) 10 50 100 

15 40 80 

fcL Maximum Clock Input Frequency 5 3 6 

10 6 12 

15 8.5 17 

tw Clock Pulse Width 5 180 90 

10 80 40 

15 50 25 

lr, It• Clock Input Rise or Fall Time 5 15 

10 15 

15 15 

tsetup Data Setup Time 5 70 35 

10 40 20 

15 30 15 

RESET OPERATION 

IPLH, IPHL Propagation Delay T1me 5 200 400 

10 100 200 

15 80 160 

lw Reset Pulse Width 5 200 100 

10 80 40 

15 60 30 

Unit 

ns 

ns 

MHz 

ns 

J.iS 

ns 

ns 

ns 

• If more than umt 1s cascaded 1n the parallel clocked apphcat1on, t,CL should be made less than or equal to the sum of the fixed propagation delay 
at 15pF and the trans1non time of the carry output dnv1ng stage for the estimated capac1t1ve load 
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HCC/HCF40158 

Typical Output Low (sink) Current Characteristics. 

1oL 
tnA) 

20 

16 

1Z 

Ta-;:nb•2FC 

/ 

5 

~ 

G 2Jll 

YG~15Y 

111! 

10 12 Yos(V) 

Typical Output High (source) Current Charac­
teristics. 

0 
-•oH 
(mA) 

10 

20 

30 

Yos • -SV 

I'-

1'. 

Tamb•25"C 

I 

G2J31 

I' -lOY 

- -[-f 
10 -Yos IV) 

Typical transition Time vs. Load Capacitance. 
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Minimum Output Low (sink) Current Characteristics. 
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Typical Dynamic Power Dissipation vs. Frequency. 

I ' 
10 

(?fi Ill IIIIi! 
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TEST CIRCUITS 

Quiescent Device Current. 

Input Voltage. 

v~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

·'"I' 
111!:1: :l':ii 

' ' .. ' 10' fCl (kHz) 

Voo 

Vss 
S-199211 

Voo 

S-199.1,12 

HCC/HCF4015B 

Input current. 

Voo 

S-207911 

Power Dissipation. 

DATA (f) 

5-2638 

717 
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• 20V DIGITAL OR ± 10V PEAK-TO-PEAK 
SWITCHING 

• 280Q TYPICAL ON RESISTANCE FOR 15V 
OPERATION 

• SWITCH ON RESISTANCE MATCHED TO 
WITHIN 10Q TYP. OVER 15V SIGNAL INPUT 
RANGE 

• HIGH ON/OFF OUTPUT-VOLTAGE RATIO : 
65dB TYP. @ f;5 = 1OkHz, RL = 1 Okn 

• HIGH DEGREE OF LINEARITY : < 0.5% DIS­
TORTION TYP. @ f;s = 1KHz, V;s = 5 Vpp, Voo -
Vss ~ 10V, RL = 10kQ 

• EXTREMELY LOW OFF SWITCH LEAKAGE 
RESULTING IN VERY LOW OFFSET CUR­
RENT AND HIGH EFFECTIVE OFF RESIST­
ANCE: 1 DOpA TYP. @ Voo - Vss = 18V, T amb = 
25"C 

• EXTREMELY HIGH CONTROL INPUT IMPED­
ANCE (control circuit isolated from signal circuit 
1Q12Q typ.) 

• LOW CROSSTALK BETWEEN SWITCHES : 
50dB TYP.@ f;s = 0.9MHz, RL = 1 kQ 

• MATCHED CONTROL-INPUT TO SIGNAL­
OUTPUT CAPACITANCE : REDUCES OUT­
PUT SIGNAL TRANSIENTS 

• FREQUENCY RESPONSE' SWITCH ON = 
40MHz (typ.) 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 DOnA AT 18V AND 25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVESTANDARDN" 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4016B (extended temperature range) and 
HCF4016B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 
The HCCIHCF4016B Series types are quad bilateral 
switches intended for the transmission or multiplexing 

June 1989 

HCC/HCF40168 

QUAD BILATERAL SWITCH 

of analog or digital signals. Each of the four inde­
pendent bilateral switches has a single control signal 
input which simultaneously biases both the p and n 
device in a given switch ON or OFF. 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4016BF HCF4016BM1 
HCF4016BEY HCF4016BC1 

PIN CONNECTIONS 

r 1 14 Voo 

S!G OUT 
2 13 CONTROl 

A 

r 3 

12 CONTROL 
0 

SlG 

B OUT[4 
11 ~ ~~ SlG 

cONJRDL Is 10 ~OUT D 

CO'l!ROL I 6 
9 ~DUll SlG 

vss 8 ~ IN C 

--5·1404 
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HCC/HCF4016B 

FUNCTIONAL DIAGRAM 

liN/OUT 

SIGNAL 

A OUTtrN 

lOUT/IN 

SIGNAL 

8 IN/OUT 

CONTROL 5 
8 

CONTROL 6 
c 

•ss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

It DC Input Current {any one input) 

Ptot Total Power Dissipation {per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

5-074811 

14 v00 

13 CONTROL 
A 

12 CONTROL 
0 

SIGNAL 
11 IN/OUT l 
10 OUT/IN O 

SIGNAL 
9 OUTIIN l 

IN/OUT C 

Value Unit 

-0.5 to+ 20 v 
- 0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 

- 65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the dev1ce This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated 1n the operational sec­
tions of th1s specification 1s not implied Exposure to absolute maximum rating conditions for external penods may affect dev1ce 
rehab1hty. 
* All voltage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF4016B 

SCHEMATIC DIAGRAM 

1 OF 4 IDENTICAL SECTION 

voo 

5-l<.Os v55 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Vc = Vss Voo TLow 
. 25°C THogh . Symbol Parameter Unit 

Voo (V) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 5 0.25 0.01 0.25 7.5 
Device HCC 10 0.5 0.01 0.5 15 
Current (all Types 
switches 15 1 0.01 1 30 J.lA 
on or all 

20 5 0.02 5 150 switches 
off) 

HCF 
5 1 0.01 1 7.5 

Types 10 2 0.01 2 15 

15 4 0.01 4 30 

SWITCH V1s 

RoN Resistance + 7.5 360 200 400 600 
HCC -7.5 360 200 400 600 

RL = 10kQ• + 7.5 -7.5 ± 0.25 775 280 850 1230 
f---

+ 7.5 370 200 400 520 
HCF -7.5 370 200 400 520 

±0.25 790 280 850 1080 Q 
+5 600 250 660 960 

HCC -5 600 250 660 960 

RL=10kQ• +5 -5 ± 0.25 1870 580 2000 2600 
-

+5 610 250 660 840 
HCF -5 610 250 660 840 

± 0.25 1900 580 2000 2380 

' TLow= - 55'C for HCC device : - 40'C for HCF device 
• T Hogh= + 125'C for HCC deVICe . + as·c for HCF device. 
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HCC/HCF4016B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Vc = Vss Voo TLow 
. 25°C THigh • 

Symbol Parameter Unit 
Voo (V) (V) Min. Max. Min. Typ. Max. Min. Max. 

SWITCH (continued) 

RoN Resistance + 15 360 200 400 600 
HCC +15 0 + 0.25 360 200 400 600 

RL = 10k0• + 9.3 775 300 850 1230 
r---

+ 15 370 200 400 520 
HCF + 15 0 +0.25 370 200 400 520 

+ 9.3 790 300 800 1080 n 
+ 10 600 250 660 960 

HCC + 10 0 +0.25 600 250 660 960 

RL = 10k0• + 5.6 1870 560 2000 2600 
-

+10 610 250 660 840 
HCF + 10 0 +0.25 610 250 660 840 

+ 5.6 1900 560 2000 2380 

a ON Resistance aRON + 7.5 -7.5 ± 7.5 10 
(between any 2 RL = 10k0• n 
of 4 switches) 

+5 -5 ±5 15 

Input or Output Voo Vc = 
Leakage Current HCC Vss 
Switch OFF +18 0 ± 0.1 10-5 ± 0.1 1 

llA (effective off -
Voo Vc = resistance) HCF Vss 
+15 0 ± 0.3 10-5 ± 0.3 1 

c, Input Capacitance 4 

Co Output Vee= Vss =- 5 +5 4 pF 
Capacitance 

C,o Feedthrough 0.2 

CONTROL (Vc) 

VrH Switch Threshold 5 1 1 2.25 1 
Voltage Its = 1011A 10 2 2 4.5 2 v 

15 2 2 6.75 2 

I, Input HCC 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Current Types Vts :s; Voo llA ----=..:....._ 

HCF 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

c, Input Capacitance 5 7.5 pF 

• T Low= - 55 C for HCC devoce - 40 C for HCF devoce . 
• TH,gh= + 125"C for HCC device . + 85"C for HCF device. 
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HCC/HCF40168 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF all input square 
wave rise and fall time= 20ns) 

Test Conditions Value 
Parameter RL ,, v, v •• Voo Vc (V) Typ. 

(kQ) (KHz) (V) (V) (V) 

SWITCH 

tpd Propagation Delay Time 5 40 
(signal intput to output) = Voo 10 

10sq. 
GND w 20 Wave -

15 15 

Crosstalk Between any 2 of 4 
Vt(A) Switches (I @ - SOd B) Vc(Al = Voo = + 5 1 d 0.9 

201og10 Vo(B) =-50dB Vc(B) =Vss =-5 
= 5p-p 

Vt(A) 

Frequency Response Switch 
"ON" (sine wave input) =Voo 1 5p-p -5 40 Vo = + 5 At 20 log 1 0 -- = - 3dB v, 
Feedtrough (switch OFF) 

= Vss Vo 1 - 5p-p 5 1.25 
At 20 log 1 0 -- = - 50dB =- 5 v, 
Sine Wave Distortion = Voo 10 1 5p-p -5 0.4 

= 5 

CONTROL (Vc) 

Propagation Delay : Voo 5 35 
(turn on control to Voo- Vss -

1 or 10 Voo-Vss = 10V 20 
output) (sq. wawe) 

Vss 
-

15 15 

Max. Allowable Control Input 
Repetition Rate 

10 (sq. wawe) 1 Voo GND 10 10 

Crosstalk (control input to 
signal output) 

10 (sq. wave) 10 GND 10 50 

(<1.) Symmetrical about OV 

Typical "ON" Characteristics for 1 of 4 switches with Voo = + 15V, Vss = OV, and Test Circuit. 

•os 
(Y) 

12 

10 

V00:15Y.Vss=O 

Tamb"'25 -c. 

/ , 
v 

v. 
~ 

G 126511 

I I I 

:~ ~ ,<> 
<!'. ' , I 

I 

10 12 Y1s (Y) 

Max. 

100 

50 

40 

70 

40 

30 

Unit 

ns 

MHz 

MHz 

MHz 

% 

ns 

MHz 

mV 
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HCC/HCF40168 

Typical "ON" Characteristics for 1 of 4 switches with Voo = + 10V, Vss = OV, andTest Circuit. 

Vos 
(V) 

10 

Voo = 10 V, Vss =OV I I 
Tarnb=250C I I I 

i I ~ 
I I :# 
I 

! j ~ ') 
I~~)' 

<f+ '(jl ~ i 

lhf'1/"'! 
I ~ 1/l' i 

~ v I I 
-

I~ v I I 
/ I i ~ -

! 

v,s 
I vc~J_. ~ 

v nl ~ IP vvos 

~ 
s- 1419 

1---

1---

Typical "ON" Characteristics for 1 of 4 switches with Voo = + 5V, Vss = OV, and Test Circuit. 

Vos 
(V) 

" ~• G 267 

Voo=SV.Yss=OV I I 
T,amb=25-t I I I 

1 
' 

I I :....-:. i 

~ I 1fi'l -n----r-~ . i ! I f:Jr:) ~ 

I I ' J- () .. I I 
I ~" ' ' ' i 

i I I I 
I ' I I If w : I I 

i/!1 7 r 
I ' ...... ~ v i 
[/!' I [....- r-t-1.?1- I I 

5 V15(y) 

Typical "ON" Characteristics for 1 of 4 switches with Voo = + 7.5V, Vss =- 7.5V, and Test Circuit. 
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Vos 
(V) 

-2 

-· 
-8 

V00 ='l5,Vss"'-l5V 

Tarrb =25'C 

., 
D~ 

-8 -6 -4 -2 

G-126 11 

~~~ 
~~ 
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HCC/HCF4016B 

Typical "ON" Characteristics for 1 of 4 switches with Voo = + SV, Vss =- SV, and Test Circuit. 

Vos 
(V) 

-2 

-4 

-· 

G 1'21911 

Yoo=SV,Vss=-SV I 
Tamb•ZS-t 

~ I 

! 
_Llj 

: I 

I 1/. Vi I I 

! ~ I 
I . .#1 I I 

vv I 
~ ll": ' I 

v: ~. I 
V' I i 

1 
-6 -4 -2 

Typical "ON" Characteristics for 1 of 4 switches with Voo = + 2.5V, Vss =- 2.5V, and Test Circuit. 
G 127011 

H++-~"7'T'.L.""'f"'9-/_'L '-f----
1 /( ?' I 

-1 
/ Y/ I ! 

/ ~ ! 5- 2406 

-2 ~ i 

-3 

Typical "ON" Characteristics as function of temp.for 1 of 4 switches with Voo = + sv and Test Circuit. 

Vos r---------,-----,-----,--,---,---,--T:::.; 
(V) f.=;,--,-=,---,--+-+-+---.--+-

-2 

-4 

... 
-· -4 -2 4 ~s<vl 
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HCC/HCF4016B 

Typical feedthru vs. frequency-switch "OFF" and Test Circuit. 

Voo =SV,Vss=-SV,'Ic: =-5 V 
"os 

(mV ,., 
) V1=5Vp-pSit£ WAVE.~\77RM5) 1 ~ 

25 I 
I 
II 

20 

' <>/ ! I 
15 

~ 

1$ 

l 

I, 
1 

7 

o:'l 
~~~ 

1m 
] 
:.!1 
i 
I 

' I 
I 

., 
I 
y 

fl, 

G 1272 " I Iilii 
A. 

dB) IIi( 

: 
I 

37 

oi 

i 
!),' 

415 

:!' 

45 
I 

) 1!11 lil' I Jif--t# 
I 1111 II' 

51 

2 468 

" kl' 

Typical Crosstalk between Switch Circuits in the Same Package. 

Vos 
(V) 

25 

20 

15 

10 

~ 

10 

II I IIIII llTTTllf 
Voo=•SV, Vss=-SV, v15 :5Vp- p 

SINE WAVE (1.77JitMS) 

1 
l7 

~ . . 
10' 

.. 
10' 

(,~2852 

I 

:r 

1/ 

trs (kHzl 

Cro {FIXTURE)=O.BpF 

.-- ~ ~- -, R F VOlTMETER BOONTON 

i 1 : ~:0~~~~~~~~1-CA 
~_i_.I f .....,.__._---+-+------0 

~1 Vos 

I 
Vc =Vss 

*CL={CFrxruRE.cMETERl"'2 3•2 5=4 BpF 

FIXTURE Af\0 METER NULLED OUT 

RF VOLTMETER 
V, V BOONTON RADIO 1C= SS MODEL 91-CA 

OR EQUIVALENT 

... 01n-~ ... , 
l y ~·· :r '"'""' 

2 OF 4 SWITCHES 

FIXTURE AND ~E 

Typical Switch Frequency response-switch " ON" and Test Circuit. 
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Vos 
(V) 

VoO :SV, Vss :-SV, Vc :SV 
Vc :SVp-p, SINE WAVE (1.77RMS) 

I I I I 

1- Rt : IMfi and JOOkfi 

TT lkfl 

II 
Tl .. 

10 

C.-1843 

-J dB 
POINTS 

f§: 

t 1s (MHzl 

c ros=O.SpF 

,- -1 ~- -~ R F VOLTMETER BOONTON 
1 1 : RADIO MODEL 91-CA 

1 OR EQUIVALENT 

v~fT._~:-.--~~-------cvos 
n f Rf C~: (RMS) 
Vc=Yoo 

S-0756/1 



HCC/HCF4016B 

TYPICAL "ON" RESISTANCE CHARACTERISTICS, lamb= 25°C 

Supply 

Characteristic* 
Conditions RL = 1 

Voo Vss Value 
(V) (V) (n) 

RoN +15 0 
200 

200 

RoN (max) + 15 0 300 

RoN + 10 0 
290 

290 

RoN (max) + 10 0 500 

RoN +5 0 
860 

600 

RoN (max) +5 0 1.7k 

RoN + 2.5 -2.5 
590 

720 

RoN (max) + 2.5 -2.5 232k 

• Vanatlon from a perfect SWitch. RoN= on. 

TEST CIRCUITS 

"OFF" Switch Input or Put Leakage Current. 

VIS =Yoo HCC-HCF4016B 

5-2407 

ALL UNUSED TERMINALS ARE 
CONNECTED TO Yss 

Load Conditions 

kn RL=10kn RL=100kQ 

v,. Value v,. Value v,. 
(V) (Q) (V) (Q) (V) 

+ 15 200 + 15 180 + 15 

0 200 0 200 0 

+ 11 300 + 9.3 320 + 9.2 

+ 10 250 + 10 240 +10 

0 250 0 300 0 

+ 7.4 560 + 5.6 610 +5.5 

+5 470 +5 450 +5 

0 580 0 800 0 

+ 4.2 7k + 2.9 33k +2.7 

+ 2.5 450 + 2.5 490 + 2.5 

-25 520 -2.5 520 -2.5 

± 0.25 300k ± 0.25 870k ± 0.25 

Square-Wave Response. 

Yss s-z.oe 
ALL UNUSED TERMINALS ARE CONNECTED TO Vss 
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HCC/HCF4016B 

TEST CIRCUITS (continued) 

Crosstalk-control Input to Signal Output. 

~,~vc 
lr =If = 20ns 

s- 2409 

ALL UNUSED TERMINALS ARE CONNECTED TO Vss 

Max Allowable Control-input Repetition Rate. 

Voo-r--\ vc 
0 .J \... 

tr =lf = 20ns 

5·1411/1 

ALL UNUSED TERMINALS ARE CONNECTED TO Vss 

Capacitance C1os and Cos. 

MEASURED ON BOONTON CAPACITANCE BRIDGE 
MODEL 75A (lMHz) 

I 
VIS --r-- •os 
0;----- C105 r---;:o 

•c = -SV I --~~-- I 

Vss=-SV c,s~ Tcos 
v00 =• sv 

' __ j_ __ I 
I I 

..... ' 
I .... 

ALL UNUSED TERMINALS ARE CONNECTED TO Vss 

5-l.t.13 
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Propagaton Delay Time Signal Input (V1s) to Sig­
nal Output (Vas). 

~lOVJ\_ VIS 

1, =If =20ns 

5-1410 

ALL UNUSED TERMINALS ARE CONNECTED TO Vss 

Switch Treshold Voltage. 

SWITCH THRESHOLD VOLTAGE IS DEFINED AS THE 
VOLTAGE APPLIED TO A TRANSMISSION GATE 
CONTROL WHICH CAUSES 10~A OF TRANSMISSION 
GATE CURRENT, 

Turn-On Propagation Delay-control Input to Out­
put. 

::_/\_ vc 
tr=lf=20ns 

'ss 
ALL UNUSED TERMitw.S ARE CONNECTED TO \IsS 



40178 DECADE COUNTER WITH 10 
DECODED OUTPUTS 

40228 OCTAL COUNTER WITH 8 
DECODED OUTPUTS 

• FULLY STATIC OPERATION 
• MEDIUM SPEED OPERATION-12MHz (typ.) AT 

Voo = 10V 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• INPUT CURRENT OF 100nAAT 18V AND 25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD W 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40178/40228 (extended temperature ran­
ge) and HCF40178/40228 (intermediate tempera­
ture range) are monolithic integrated circuits, 
available in 16-lead dual in-line plastic or ceramic 
package and plastic micro package. 

The HCC/HCF40178 and HCC/HCF4022B are 5-
stage and 4-stage Johnson counters having 1 0 and 
8 decoded outputs, respectively. Inputs include a 
CLOCK, a RESET, and a CLOCK INHIBIT signal. 
Schmitt trigger action in the CLOCK input circuit pro­
vides pulse shaping that allows unlimited clock input 
pulse rise and fall times. These counters are advan­
ced one count at the positive clock signal transition 
if the CLOCK INHIBIT signal is low. Counter advan­
cement via the clock line is inhibited when the 
CLOCK INHIBIT signal is high. A high RESET signal 
clears the counter to its zero count. Use of the Joh­
nson decade-counter configuration permits high­
speed operation, 2-input decimal-decode gating, 
and spike-free decoded outputs. Anti-lock gating is 
provided, thus assuring proper counting sequence. 
The decoded outputs are normally low and go high 
only at their respective decoded time slot. Each de­
coded output remains high for one full clock cycle. 
A CARRY-OUT signal completes one cycle every 

June 1989 

HCC/HCF4017B 
HCC/HCF4022B 

COUNTERS/DIVIDERS 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

' • M1 C1 
(Micro Package) (Plastic Chip Carrier) 

40178 

40228 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

PIN CONNECTIONS 

Vss s 

NC 6 

•ss e 

16 "co 

15 RESET 

14 CLOCM. 

13 ~~~~ 

12 'i::RY 

11 

10 

16 "'oo 

15 RESET 

14 CLOCJ( 

13 ~~~ 

12 ~RV 

11 

10 

NC 
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HCC/HCF4017B/40228 

10 clock input cycles in the HCC/HCF4017B or eve­
ry 8 clock input cycles in the HCC/HCF4022B and 

FUNCTIONAL DIAGRAM 

40178 

Voo 

··o·· 
.. , .. 

14 "2" "' CLOCK ~ 

CLOCK 13 "3" ~ 
INHIBIT 

15 ;#, 
RESET "4" :>: 

"5" ~ 
"6" 0 

w 
0 

"7" ~ 
"8" 

"9" , CARRY 
OUTPUT 

vss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

is used to ripple-clock the succeeding device in a 
multi-device counting chain. 

40228 

Voo 

CLOCK "o" 

CLOCK 
INHIBIT 

.. , .. 
RESET "2" ~ 

"' 
""J"" 5 

0 

'4'' 0 
w 

"s" § 
0 

"7" 

12 CARRY 
OUTPUT 

Vss s- 2326 

Value Unit 

- 0.5 to+ 20 v 
- 0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
±10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 

- 65 to+ 150 oc 
Stresses above those listed under "Absolute Maxtmum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operatton of the devtce at these or any other conditions above those indicated in the operattonal sec­
tions of this spectftcation ts not tmplied. Exposure to absolute maxtmum rating conditions for external periods may affect devtce 
reliability. 
• All voltages values are referred 1o Vss ptn voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

v, 
Top 

2/7 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

~ SC:S·THOMSON •• , I liiiiDC~Iill.IOIC'illlii@OOOIC$ 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 



LOGIC DIAGRAMS 

40178 

CLOCK 
INHBT 

4022 

HCC/HCF4017B/4022B 

All INPUTS ARE PROTECTED BY 
COSIMOS PROI'ECTION NETWORK 

All INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF40178/40228 

TIMING DIAGRAMS 

40178 

40228 
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CLOCK 

RESET 

CLOCK 
INHIBiT 

"0" 

"1" 

"2'' 

''3" 

"4" 

., .. 
·~ .. 

'7" 

"8" 

"9" 

CARRY 
OUTP\IT 

CLOCK 

~ESE.i 

CLOCK 
INHIBIT 

''0" 

.. , .. 
"2" 

"3" 

''4" 

"5" 

"6" 

CARRY 
OUTPUT 

S- 2328 

~~--------------~r-J~--------------------~~ 
~--------------..Jn ~ 



HCC/HCF4017B/40228 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo Jlol Voo Tlow 

. 25°C THI h 
. Unit 

M (V) (ILA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 J.IA 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 01 5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

vll Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

ioH Output 01 5 2.5 5 -2 -1.6 -3.2 -
Drive 

HCC 1.15 
Current 

Types 01 5 4.6 5 - - -1 -
0.64 0.51 0.36 

0/10 9.5 10 - 1.6 -1.3 -2.6 -0.9 rnA 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

01 5 2.5 5 - - -3.2 - 1.1 

HCF 
1.53 1.36 

Types 01 5 4.6 5 - - -1 -
0.52 0.44 0.36 

0/10 9.5 10 -1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

ioL Output 01 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/ 5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH• Ill Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input J.IA Current HCF 0/15 15 ± 0.3 ±10 5 ± 0.3 ± 1 
Types 

cl Input Capacitance Any Input 5 7.5 pF 
• T Low = - 55 C for HCC dev1ce . - 40 C for HCF dev1ce 
• THogh = + 125"C for HCC device : + 85"C for HCF device. 

The No1se Marg.n for both "1" and "0" level is : IV min w1dth Voo = 5V, 2V min. widlh Voo = 10V, 2.5V min. width Voo = 
15V. 
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HCC/HCF4017B/4022B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 = 0.3%/°C values, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. 

CLOCKED OPERATION 

lplH• tPHL Propagation Delay Time 5 325 
Decode Out 10 135 

15 85 
Carry Out 5 300 

10 125 

15 80 

trHLo tTLH Transition Time 5 100 
Carry Out or Decoded Out Line 10 50 

15 40 

fcL* Maximum Clock Input Frequency 5 2.5 5 
10 5 10 
15 5.5 11 

w Minimum Clock Pulse Width 5 100 
10 45 
15 30 

t,t, Clock Input Rise or Fall Time 5 
10 Unlimited 

15 

fsetup Data Setup Time 5 115 
Minimum Clock Inhibit 10 50 

15 35 
RESET OPERATION 

lplH• tPHL Propagation Delay Time 5 265 
Carry Out or Decode Out Lines 10 115 

15 85 

w Minimum Reset Pulse Width 5 130 

10 55 
15 30 

!rem Minimum Reset Removal Time 5 200 

10 140 
15 75 

• Measured With respect to carry output lme. 

617 
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Unit 
Max. 

650 
270 ns 

170 

600 

250 ns 

160 
200 

100 ns 

80 

5 
MHz 

200 

90 ns 
60 

IJ.S 

230 

100 ns 

7.5 

530 
230 ns 
170 
260 

110 ns 

60 
400 

280 ns 
150 



Typical Output Low {sink) Current Characteristics. 
G ZSJI -

Tamb•25•t 
~~~ .. 

lO 

11 
111! 

12 
I 

:L. 
s 

J 

10 12 VosiV) 

Typical Output High {source) Current Charac­
teristics. 

G-ZJ31 
0 

-IOH ~d-+-.fyG-5 .'-_+.SV:;-t--+-t-++-1--+-t-+--1 
cmAJ '""'-f'H::..--i-'-iH--t-H-++-l---+--1 

10 

20 

- ~ v 

10 -Yos (Y) 

TYPICAL APPLICATIONS 

Divide by N Counter {N ~ 10) with N Decoded Out­
puts. 

' ------ ______________________ J 

HCC/HCF4017B/4022B 

Minimum Output Low {sink) Current Characteristics. 
G-!331 

1oL 
lmA) lamb= 25-c 

'!is_=15 
12 

10 / 

r-r ' 
W-

"' -1 

'/ -·· I I 
- - !_J_ 

10 12 v05 1V! 

Minimum Output High {source ) Current Charac­
teristics. 

0 
-IOH 
I mAl 

10 

15 

~ l I 
VGS = -5V 

Tamb•25-c ··fi 

G 2331 

-10V 

~ 

-~- I ~·-r-
10 -YDS (Y) 

When the Nth decoded output is reached {Nth 
clock pulse) the S-R flip-flop {constructed from 
two NOR gates of the HCC/HCF4001 B) genera­
tes a reset pulse which clears the 
HCC/HCF4017B to its zero count. At this time, if 
the Nth decoded output is greater than or equal 
to 6, the CoUT line goes high to clock the next 
HCC/HCF4017B counter section. The "0" deco­
ded output also goes high at this time. Coinci­
dence of the clock low and decoded "0" output 
high resets the S-R flip flop to enable the 
HCC/HCF4017B. If the Nth decoded output is 
less than 6, the CouT line will not go high and, 
therefore, cannot be used. In this case "0" deco­
ded output may be used to perform the clocking 
function for the next counter. 
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HCC/HCF4018B 

PRESETIABLE DIVIDE-BY-N COUNTER 

• MEDIUM SPEED OPERATION- 10MHz (typ.) 
AT Voo- Vss = 10V 

• FULLY STATIC OPERATION 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4018B (extended temperature range) and 
HCF4018B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 
The HCC/HCF4018B types consist of 5 Johnson­
Counter stages, buffered Q outputs from each 
stage, and counter preset control gating. CLOCK, 
RESET, DATA, PRESET ENABLE, and 5 individual 
JAM inputs are provided. Divide by 10, 8, 6, 4, or 2 
counter configyrations can be implemented by fee­
ding the Q5, Q4, 03, Q2, Q1 signals, respectively, 
back to the DATA input. 
Divide-by-9, 7, 5, or 3 counter configurations can be 
implemented by the use of a HCC/HCF4011 B gate 
package to properly gate the feedback connection 
to the DATA input. Divide-by-functions greater than 
1 0 can be achieved by use of multiple HCC/HCF 
40188 units. The counter is advanced one count at 
the positive clock-signal transition. Schmitt Trigger 
action on the clock line permits unlimited clock rise 
and fall times. A high RESET signal clears the 
counter to an all-zero condition. A high PRESENT­
ENABLE signal allows information on the JAM in­
puts to preset the counter. Anti-lock gating is 
provided to assure the proper counting sequence. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) .,_ • 

M1 C1 
(Micro Package) (PlastiC Chip Carrier) 

ORDER CODES : 
HCC4018BF HCF4018BM1 
HCF4018BEY HCF4018BC1 

PIN CONNECTIONS 

DATA Yoo 

JAM1 RESET 

JAMZ CLOCK 

iii QS 

Qi JAMS 

ci3 Q4 

JANl PRESET ENABLE ... JAM4 

S-1:122 

1/7 

151 



HCC/HFC40188 

FUNCTIONAL DIAGRAM 

CLOCK ~ 

DATA ___!___ 

RESET .....!1_ 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types -05to+18 v 

v, Input Voltage - 0.5 to Voo + 0 5 v 
I, DC Input Current (any one Input) ±10 mA 

Ptot Total Power D1ss1pation (per package) 200 mW 
D1ssipat1on per Output Trans1stor 
forT op = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types - 40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce Th1s 1s a stress 
rat1ng only and functional operation of the dev1ce at these or any other conditions above those 1nd1cated 1n the operational sec­
tions of th1s spec1flcat1on IS not 1mphed Exposure to absolute max1mum ratmg cond1t1ons for external penods may affect dev1ce 
reliability. 
• All voltage values are refered to Vss pm voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operat1ng Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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LOGIC DIAGRAM 

CL~Ci 
L....cL 

DN 

TIMING DIAGRAM 

("DATA" INPUT TIED TO Qs FOR DECADE COUNTER CONFIGURATION) 

CLOCK 

RESET 

~ [\._ r"\. rt r"\. r.. r"\. r. ~ rt. ~ rt. r"\. ~ 11. rt 

PRESET 

Jam1 

~m2 

Jaml 

Jam4 

JamS 

iii 

r-

DON'T CARE UNTIL"'PRESET"GOES HIGH 

_,__ r-

I 

~ SGS·THOMSDN A.""J/ llliiDCIIIIIDI~WWIIIIIII!DCS 

~ 

_,__ 

rt 11. r.. 
_r h_ 

HCC/HCF4018B 

H "ss 
•ALL INPUTS PROTECTED 

BY COSIMOS INPUT 
PROTECTION NETWORK 

~ ~ ~ rL 

.....___ -
..._ 

........ 
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HCC/HFC4018B 

STATIC ELECTRICAL CHARACTERISTICS (under recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow 

. 25°C TH1gh 
. Unit 

(V) (V) (ItA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 ItA 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIHo IlL Input HCC 0/18 18 ± 0.1 ±1o-s ± 0.1 ± 1 
Leakage Types 

Any Input ItA Current HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

c1 Input Capacitance Any Input 5 7.5 pF 

• TLow = - 55"C for HCC device : - 40"C for HCF device 
• TH~h = +125'C for HCC device : + ss·c for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Voo = SV, 2V min with Voo = 10V, 2.5 V min. with Voo = 15V 
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HCC/HCF4018B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH. tPHL Propagation Delay Time 5 200 400 

10 90 180 

15 65 130 

ITHL. ITLH Transition Time 5 100 200 

10 50 100 

15 40 80 

fcL Maximum Clock Input Frequency 5 3 6 

10 7 14 

15 8.5 17 

tw Clock Input Width 5 160 80 

10 70 35 

15 50 25 

t,, t, Clock Input Rise or Fall Time 5 

10 Unlimited 

15 

tsetup Data Input Set-up Time 5 40 20 

10 12 6 

15 6 3 

tH Data Input Hold-ttme 5 140 70 

10 80 40 

15 60 30 
PRESET* OR RESET OPERATION 

tPLH, IPHL Propagation Dela:L_Time 5 275 550 
(reset or reset to Q) 10 125 250 

15 90 180 

tw Preset or Reset Pulse Width 5 160 80 

10 70 35 

15 50 25 

trem Preset or Reset Removal Time 5 80 40 

10 30 15 

15 20 10 

• At PRESET ENABLE OR JAM 1nputs 

Unit 

ns 

ns 

MHz 

ns 

llS 

ns 

ns 

ns 

ns 

ns 
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HCC/HFC4018B 

Typical Output Low (sink) Current Characteristics. 

IY I 

VL -·~ I I • ! I I t.RfH-H ! i Li : !_ 

10 12 Vos(V) 

Minimum Output High (source) Current Charac­
teristics. 
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- 1oH 

(mA} 

10 

15 

I' 
I~ 

YGS"' -SV 

~ 
1\ 

1\ 

I( 

r...... 

lamb'"~~- _ 

I I I i 

G 2339 

r-
r""- -IOV 

-15V 
1- ~rr 

10 -vos IVJ 

Typical Output high (source) Current Charac­
teristics. 

- 1oH 

(mA) 

10 

20 

30 

\ VGs=-SV 

I~ 

...... 

" "" 
Tamb=25"C 

G 2331 

-

I' -10V 

..... 

·--I 
_I-~ 

10 -vos IV) 

typical Output low (sink) Current Characteristics. 

G-233 

r-- ~~•~·c VG~1SV 

" 
20 

•• 
11171 

12 1..- --IJ 
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5V 
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HCC/HCF4018B 

TYPICAL APPLICATIONS 

External connections for divide by 1 0, 9, 8, 7, 6, 5, 4, 3, 2 operation. 

DIVIDEBY108 U~..,....s4 ]-
DIVIDE BY "' CONNECTED } 

BACK TO 
DIVIDE BY 6 "DATA" 
DIVIDE BY 4 

DIVIDE BY 2 "01 NO CONNECTED 

DIVIDE BV9 
112 HCC-HCF4011B ,-------------, 

I I TO"'DATA" 

NO EXTERNAL 
COMPONENTS 
REQUIRED 

Q--4 ~CONNECTED BACK 

Q5 I I(SKIPS ALL-I's"STATE) 
I I 
I__ ___________ ..J 

DIVIDE BV7 
112 HCC- HCF 4011B 

a~ =tD-----{>-ts:-----------~~CONNECTED BACK 
TO"'DATA"' 

Q4 1(SKIPS ALL-I'sSTATE) 
I I 
~-----------1 

DIVIDE BY 5 
112 HCC-HCF4011B ,--- -- - - -- - - -, 

I I TO"DATA" 
Q2 ~I CONNECTED BACK 

Q3 I 1 (SKIPS ALL-fs"'STATE) 
I I 

~------------1 
DIVIDE BV3 

1/2 HCC-HCF4011 8 ,------------, 
Q1 ~11 CONNECTED BACK 

I TO""DATIC 
Qz I 1 (SKIPS ALL-Is'"STATE) 

I 1 
l._ ___________ I 5·2335 
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• MEDIUM SPEED OPERATION : tPHL = tPLH = 
60ns (typ.) AT CL = 50pF, Voo = 10V 

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4019B (extended temperature range) and 
HCF4019B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 
The HCC/HCF4019B types are comprised of four 
AND/OR select gate configurations, each consisting 
of two 2-input AND gates driving a single 2-input OR 
gate. Selection is accomplished by control bits Ka 
and Kb. In addition to selection of either channel A 
or channel 8 information, the control bits can be ap­
plied simultaneously to accomplish the logical A+B 
function. 

June 1989 

HCC/HCF4019B 

QUAD AND/OR SELECT GATE 

--EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~ • 
M1 C1 

(M1cro Package ) (Plastic Chip Carrier) 

84 

A3 

83 

A2 

92 

A1 

81 

ORDER CODES: 
HCC4019BF HCF4019BM1 
HCF4019BEY HCF4019BC1 

PIN CONNECTIONS 

16 Voo 

15 A4 

14 Kb 

1J D4=A4Ko+B4Kb 

12 D3=A3Ka+B3Kb 

11 D2=A2Ka+B2Kb 

10 Dl =A1Ko+B1Kb 

"'' .... 
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HCC/HCF40198 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those l1sted under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. Th1s IS a stress 
rat~ng only and functional operat1on of the dev1ce at these or any other cond1t1ons above those ind1cated in the operational sec­
tions of thiS specification IS not 1mphed. Exposure to absolute max1mum ratmg conditions for external penods may affect dev1ce 
rel1ab1hty 
* All voltage values are referred to Vss pm voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF4019B 

LOGIC DIAGRAMS 

40198 
Ka Kb 

A4 
15 

04 
84 

A3 OJ 
I 

83 I D4=(A4·Ka).(B4·Kb) 
I 

A2 I 02 I 
I 

82 I 
I 
I 

A1 I 01 

81 

5-072811 8 
vss 

TRUTH TABLE 

Ka Kb An Bn DN 
1 X 1 X 1 
1 X 0 X 0 
X 1 X 1 1 
X 1 X 0 0 
0 0 X X 0 

X = Don '1 care 
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HCC/HCF40198 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow . 25°C TH, h 

. 
(V) (V) (J.lA) (V) Min. Max. Min. Typ, Max. Min. 

IL Quiescent 015 5 1 0.02 1 
Current HCC 0/10 10 2 0.02 2 

Types 0/15 15 4 0.02 4 
0/20 20 20 0.04 20 

HCF 
015 5 4 0.02 4 
0/10 10 8 0.02 8 Types 
0/15 15 16 0 02 16 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0110 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 

15/0 < 1 15 005 0.05 
v,H Input High 0.5/4.5 < 1 5 3.5 35 3.5 

Voltage 1/9 < 1 10 7 7 7 
1.5/13.5 < 1 15 11 11 11 

v,L Input Low 4.5/0.5 < 1 5 1.5 15 
Voltage 9/1 < 1 10 3 3 

13.5/1.5 < 1 15 4 4 
loH Output 015 2.5 5 -2 -16 -3.2 - 1.15 

Drive HCC 015 4.6 5 -064 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13 5 15 -42 -3.4 -68 -2.4 
015 2.5 5 -1.53 -136 -32 -11 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -09 

0/15 13.5 15 -3.6 -3.0 -6.8 -24 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Stnk 0/10 0.5 10 1 6 13 2.6 09 
Current Types 

0/15 1.5 15 42 3.4 68 2.4 
015 0.4 5 0.52 0.44 1 0.36 

HCF 
0/10 0.5 10 1.3 11 2.6 09 Types 
0/15 1.5 15 36 3.0 6.8 24 

I1H. I1L Input HCC 0/18 18 ± 01 ±10 5 ± 0.1 
Leakage Types 

Any Input Current HCF 0/15 15 ± 0.3 ±10 5 ± 0.3 
Types 

c, Input AIIAandB 5 75 
Capacitance Inputs 

Ka and Kb 10 15 
Inputs 

• T Low~ - 55'C for HCC device : - 40'C for HCF dev1ce. 
• THogh~ + 125'C for HCC dev1ce + 85'C for HCF dev1ce 

The No1se Marg1n for both "1" and "0" level1s : 1 V m1n w1th Voo ~ 5V, 2V m1n wtth Voo ~ 1 OV, 2.5 V m1n With Voo ~ 15V 
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Max. 
30 
60 
120 
600 
30 
60 
120 

0.05 
0.05 
005 

1 5 
3 
4 

± 1 

± 1 

Unit 

J.lA 

v 

v 

v 

v 

mA 

mA 

J.lA 

pF 

pF 



HCC/HCF4019B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 oc, CL =50 pF, RL = 200 kll, 
typical temperature coefficient for all V00 values is 0.3 %FC, all input rise and fall times= 20 ns) 

Test Conditions Value 
Symbol Parameter 

tPLH, tPHL Propagation Delay Time 

lrLH, tTHL Transition Time 

Typical Output Low (sink) Current Characteristics. 

G-23H 

1 
Tarnb• zs-c 

VG~15V .. 
zo 

1 

12 -

5 

I 

10 12 v051vJ 

Typical Output High (source) Current Charac­
teristics. 

-loH 

lmAl 

10 

20 

30 

VGs'"~sv 

~ 

1\. 

Tamb=25-c 

UTt 

G-.U,_ 

-10¥ 

..... 
- - -1 ~ 

10 -Vos IV) 

Unit 
Voo (V) Min. Typ. Max. 

5 150 300 
10 60 120 ns 

15 50 100 
5 100 200 
10 50 100 ns 

15 40 80 

Minimum Output Low (sink) Current Characteristics. 

loL r-r--r--,-,rr--r--,-,r-r--r--,-,---,-..:;• "'"'i'"C.., 
(mAJ _ _I I _j! f 

+T~am~bT=~25~~~1-+~i~--+~,-,·, t-
12 

f--+-1--+-+-+-,-.~ - i f--l ~~-,-
" _ UL! L 

f--+--+-+-+-+' T . , +-L---H t - . -
t-. lA , c ·10vt ~ ' t - --
1 I , • 

10 

r-! j -~~ ' +---~ 
1--+-ti-!I_A--+-+-+--~+-++-+- -;-----;-

IY I l 
H,"-J,f--+1-++-1.!-+-lf-1--+~1!--H 1_!_ 
'~ SV'c __ _,___,_ -. 

1 I ! I I ' I - - . i i -i 1- . 

10 12 VosiV) 

Minimum Output High (source) Current Charac­
teristics. 

-IOH 

lmA ,I, 

10 

15 

VGS • -SV 

~ 

\ r-... 

r-... 
Tamb•25'"C 

J :;_-_l ~l -~ 

G 2331 

1---
-

r-
-10¥ 

r--11SV i 
10 -Vos IV) 
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HCC/HCF4019B 

TYPICAL APPLICATIONS 

AND-OR SELECTED GATING. 

"e" REGISTER 

OUTPUT 
1 

SHIFT LEFT SHIFT RIGHT REGISTER. 

6/8 
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OUTPUT 
2 

'A" REGISTER 

iHCC-HCF40~J8 OR EaU1V 
' 

OUTPUT 
J 

' 
' 

S-07l011 

OUTPUT 
4 



TYPICAL APPLICATIONS (continued) 

TRUE COMPLEMENT SELECTOR. 

AND-OR EXCLUSIVE-OR SELECTOR. 

r 
HCC-HCFI.GOial 
DR EQUIY ' 

•. .. ,u=ti)=cti)~cti 
t HCC-HCF 40018 t t HCC-HCF 4.0011 t • HCC-HCF 40018 

UN I:.QUIY 1 1 OR EQI.IIY : : Ofl EQUIV 

" II II 
It II 
II II 

II II 

II I' 

" I II II 

- ---~~-s-=-r:--=r-~~~-L-"S_f::J_-=_--'_L_S_~2 _____ -> 

HCC-HCF'-0018 OR EOUIV 

___ _j 

OUJ'PUT 

HCC/HCF4019B 

TRUTH TABLE 

K [•] K[~ OUT 

0 0 0 
1 0 A-8 
0 1 AEBB 
1 1 A+B 
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HCC/HCF4019B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 
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VDD 

~ 
Vss 

NOTE:MEASUREINPUTS 
SEQUENTIALLY TO BOTH 
v00 AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Input Voltage. 

Voo 

5·2079/1 

S-199211 

Dynamic Power Dissipation. 

VDD 

5-199412 



HCC4020B/24B/40B 
HCF4020B/24B/40B 

RIPPLE-CARRY BINARY COUNTER/DIVIDERS 

40208 • 14 STAGE 

40248 • 7 STAGE 

40408 • 12 STAGE 

• MEDIUM-SPEED OPERATION 
• FULLY STATIC OPERATION 
• COMMON RESET 
• BUFFERED INPUTS AND OUTPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 
• CHARACTERISTICS 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

25'C FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4XXX8 (extended temperature range) 
and HCF4XXX8 (intermediate temperature range) 
are monolithic integrated circuits, available in 14-
lead dual in-line for 40248 and 16-lead dual in-line 
for 40208, 40408 plastic or ceramic package and 
plastic micropackage. 

PIN CONNECTIONS 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

The HCCIHCF40208, 40248, and 40408 are ripple­
carry binary counters. All counter stages are master­
slave flip-flops. The state of a counter advances one 
count on the negative transition of each input pulse ; 
a high level on the RESET line resets the counter to 
its all zeros stage. Schmitt trigger action on the input­
pulse line permits unlimited clock rise and fall times. 
All inputs and outputs are buffered. 

40208 40248 40408 

012 1 16 'oo ¢ 14 'oo 012 1 16 •oo 

013 2 15 011 06 2 15 011 
RESET 2 13 NC 

014 3 14 010 as 3 14 OTO 
Q7 12 01 

06 13 OB 07 • 13 08 

06 " 02 

as 12 09 04 5 12 09 

05 10 NC 
OJ 6 11 RESET 

07 11 RESET 

04 9 Ol 02 ' 10 ¢ 04 10 ¢ 

•ss B 01 •ss 8 NC •ss 8 01 

S-2343 S-234211 
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HCC/HFC4020B/24B/40B 

FUNCTIONAL DIAGRAMS 

40208 40248 40408 

Voo Voo Voo 

al 14 al2 
INPUT ID a4 </> 10 011 
PULSES 

as INPUT 
a10 

a6 PULSES as 

07 a a 

1(.-STAGE aa 0 12-STAGE 07 0 
RIPPLE w RESET RIPPLE 

~ COUNTER 12 09 "' COUNTER 2 06 w ::' ~ 7-STAGE s as 010 ~ 
RII"PLE '!; " all "' COUNTER 04 "' 

al2 " 03 " 
RESET II 013 RESET II Q2 

014 01 
NC :8,10,13 

vss 'ss 'ss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo 
. Supply Voltage : HCC Types - 0.5 to+ 20 v 

HCF Types - 0.5 to+ 18 v 
v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one 1nput) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
DISSipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operat~ng Temperature : HCC Types -55to+125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. Th1s IS a stress 
rating only and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operat1onal sec­
tions of th1s spec1f1cat1on IS not Implied. Exposure to absolute max1mum ratmg cond1t1ons for external penods may affect dev1ce 
rel1ab11ity 
• All voltage values are refered to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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LOGIC DIAGRAMS 

40208 

40408 

40248 

ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 

01 

01 02 

01 02 

HCC/HCF4020B/24B/40B 

04 013 014 
S- lJ38 

03 an 012 
s- Ht.o 

FFJ-FF6 I 
I I I -l-r I 

-~---y ~ 
i 

03 Q6 S·ZJJ'J 07 
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HCC/HFC4020B/248/40B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v. Vo llol Voo TLow . 25°C TH,gh . Unit 
(V) (V) (I!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 I1A 
015 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive 

HCC 015 4.6 5 -0.64 -0.51 - 1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

015 2.5 5 -1.53 - 1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. IlL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input I1A Current HCF 0/15 15 ± 0.3 ±1o-s ± 0.3 ± 1 
Types 

c. Input Capacitance Any Input 5 7.5 pF 

• T Low= - 55'C for HCC device : - 40'C for HCF device. 
• T "'g11= + 125'C for HCC device : + 85'C for HCF device. 

The Noise Margin tor both "1" and "0" level is: 1V min. with Voo = 5V, 2V min. with Voo = 10V, 2.5 V min. with Voo = 15V. 
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HCC/HCF40208/24B/408 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k!l, 
typical temperature coefficient for all V00 = 0.3%/"C values, all input rise and fall time= 20ns). 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

INPUT-PULSE OPERATION 

IPLH, IPHL Propagation Delay Time 5 180 360 
(0 to 01 Out) 10 80 160 

15 65 130 

IPLH, tPHL Propagation Delay Time 5 100 200 
On to On +1 10 40 80 

15 30 60 

hLH, hHL Transition Time 5 100 200 
10 50 100 
15 40 80 

tw Minimum Input Pulse Width 5 70 140 
10 30 60 
15 20 40 

t,, It Input Pulse R1se and Fall T1me 5 
10 Unlimited 

15 

fmax Maximum Clock Input Frequency 5 3.5 7 
10 8 16 

15 12 24 
RESET OPERATION 

IPHL Propagation Delay Time 5 140 280 
10 60 120 
15 50 100 

tw Minimum Reset Pulse Width 5 100 200 
10 40 80 
15 30 60 

I rem Reset Removal Time 5 175 350 
10 75 150 
15 50 100 

Unit 

ns 

ns 

ns 

ns 

j!S 

MHz 

ns 

ns 

ns 
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HCC/HFC4020B/248/408 

Minimum Output Low (sink) Current 
Characteristics. 

1oL 

lmA) 
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10 
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Minimum Output High (source) Current 
Characteristics. 
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Details of Typical Flip-flop Stage. 

¢ 

¢> 

*ON F 

6/6 

172 

"' 

Typical Output Low (source) Current 
Characteristics. 
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Typical Output High (sink) Current 
Characteristics. 

~ 
-Vos (V) 

G-2336 
1oL 
(mA) 

24 

20 

16 

12 

I 

""' 

I 
f-- Tarnb = 2s•c 

/ 

sv 
~ 

a' 

a 

1'¢-f-, 
<b 

I 
VGS =15V 

"" 
-r~ 

~ I 

10 12 VosCV) 



HCC/HCF4026B 
HCC/HCF4033B 

DECADE COUNTERS/DIVIDERS WITH DECODED 
?-SEGMENT DISPLAY OUTPUTS 

WITH; DISPLAY ENABLE 4026B 
RIPPLE BLANKING 4033B 

• COUNTER AND ?-SEGMENT DECODING IN 
ONE PACKAGE 

• EASILY INTERFACED WITH ?-SEGMENT DIS­
PLAY TYPES 

• FULLY STATIC COUNTER OPERATION: DC 
TO 6MHz (typ.) AT Voo = 1 OV 

• IDEAL FOR LOW-POWER DISPLAYS 
• DISPLAY ENABLE OUTPUT- 4026B 
• "RIPPLE BLANKING" AND LAMP TEST- 4033B 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATING 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N" 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4026B/4033B (extended temperature 
range) and HCF4026B/4033B (intermediate 
temperature range) are monolithic integrated cir­
cuits, available in 16-lead dual in-line plastic or 
ceramic package and plastic micro package. The 
HCC/HCF4026B and HCC/HCF4033B each con­
sist of a 5-stage Johnson decade counter and an 
output decoder which converts the Johnson code to 
a ?-segment decoded output for driving one stage 
in a numerical display. These devices are particular­
ly advantageous in display applications where low 
power dissipation and/or low package count are im­
portant. Inputs common to both types are CLOCK, 
RESET, & CLOCK INHIBIT; common outputs are 
CARRY OUT and the seven decoded outputs (a, b, 
c, d, e, f, g). Additional inputs and outputs for the 
HCC/HCF4026B include DISPLAY ENABLE input 
and DISPLAY ENABLE and UNGATED "C-SEG­
MENT" outputs. Signals peculiar to the 
HCC/HCF4033B are RIPPLE-BLANKING INPUT 
AND LAMP TEST INPUT and a RIPPLE-BLANK­
ING OUTPUT. A high RESET signal clears the 

June 1989 

F EY 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Piasbc Ch1p Carner) 

40268 

40338 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

PIN CONNECTIONS 

CLOOI. 16 •oo 
CLOCK IS RESET INHIBIT 

DfSPLAY 
14 UNGATED '"C" 

ENABLE IN SEC»ENT OUT 

~s:--at~ OUT 4 " 
CARRY OUT 5 " 

11 

10 

•ss 

...... 
CLOCK 16 •oo 

CLOCK 
INHIBIT 

15 RESEf 

RIPPLE 
Bt.ANUNG 14 LAr-.9 TEST 
IN 

RIPPLE 

" BlAr«ING 
OUT 

CARRY OUT s " 
11 

10 

•ss 

1/10 

173 



HCC/HCF4026B/4033B 

decade counter to its zero count. The counter is ad­
vanced one count at the positive clock signal tran­
sition if the CLOCK INHIBIT signal is low. Counter 
advancement via the clock line is inhibited when the 
CLOCK INHIBIT signal is high. Antilock gating is 
provided on the JOHNSON counter, thus assuring 
proper counting sequence. The CARRY-OUT (Gout) 
signal completes one cycle every ten CLOCK 
INPUT cycles and is used to clock the succeeding 
decade directly in a multi-decade counting chain. 
The seven decoded outputs (a, b, c, d, e, f, g) il­
luminate the proper segments in a seven segment 
display device used for representing the decimal 
numbers 0 to 9. The 7-segment outputs go high on 
selection in the HCC/HCF4033B ; in the HCC/­
HCF4026B these outputs go high only when the 
DISPLAY ENABLE IN is high. 

HCC/HCF4026B- When the DISPLAY ENABLE IN 
is low the seven decoded outputs are forced low re­
gardless of the state of the counter. Activation of the 
display only when required results in significant po­
wer savings. This system also facilitates implemen­
tation of display-character multiplexing. The 
CARRY OUT and UNGATED "C-SEGMENT" si­
gnals are not gated by the DISPLAY ENABLE and 
therefore are available continuously. This feature is 
a requirement in implementation of certain divider 
functions such as divide-by-60 and divide-by-12. 

HCC/HCF4033B - The HCC/HCF4033B has 
provisions for automatic blanking of the non-sig­
nificant zeros in a multi-digit decimal number which 
results in an easily readable display consistent 
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with normal writing practice. For example, the num­
ber 0050.07000 in an eight digit display would be 
displayed as 50.07. Zero suppression on the integer 
side is obtained by connecting the RBI terminal of 
the HCC/HCF4033B associated with the most sig­
nificant digit in the display to a low-level voltage and 
connecting the ABO terminal ofthatstagetothe RBI 
terminal of the HCC/HCF4033B in the next-lower 
significant position in the display. This procedure is 
continued for each succeeding HCC/HCF4033B on 
the integer side of the display. On the fraction side 
of the display the RBI of the HCC/HCF4033B as­
sociated with the least significant bit is connected to 
a low-level voltage and the ABO of that HCC/­
HCF4033B is connected to the RBI terminal of the 
HCC/HCF4033B in the next more-significant-bit 
position. Again, this procedure is continued for all 
HCC/HCF4033B's on the fraction side of the dis­
play. In a purely fractional number the zero immedi­
ately preceding the decimal point can be displayed 
by connecting the RBI of that stage to a high level 
voltage (instead of to the RBO of the next more-sig­
nificant-stage). For example : optional zero --7 

0.7346. Likewise, the zero in a number such as 
763.0 can be displayed byconnectingthe RBI of the 
HCC/HCF4033B associated with it to a high-level 
voltage. Ripple blanking of non-significant zeros 
provides an appreciable savings in display power. 
The HCC/HCF4033B has a LAMP TEST input 
which, when connected to a high-level voltage, 
overrides normal decoder operation and enables a 
check to be made on possible display malfunctions 
by putting the seven outputs in the high state. 



HCC/HCF4026B/4033B 

FUNCTIONAL DIAGRAMS 

40268 40338 
Voo 'oo 

CLOCK CLOCK 

CLOCK 
CLOCK ~ INHIBIT ~ 
INHIBIT 5 

c 
c 

RESET c "' 
~ 

c 

~ 
LAMP 
TEST 

DISPLAY 3 CARRY 
ENABLE OUTPUT 
INPUT RIPPLE 3 RIPPLE 

BLANKING BLANKING 
INPUT OUTPUT 

'ss 'ss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCFTypes -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Tranststor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55to+125 oc 
HCF Types -40to+85 oc 

Tstg Storasge Temperature -65!0+ 150 oc 
Stresses above those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. Th1s IS a stress 
rating only and funct1onal operation of the device at these or any other conditions above those Indicated 1n the operat1onal sec­
tions of th1s specification IS not 1mpl1ed. Exposure to absolute max1mum rating conditions for external periods may affect device 
reliability. 
• All voltages values are referred to Vss pin vo~age. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF4026B/4033B 

LOGIC DIAGRAMS 

40268 

40338 
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HCC/HCF4026B/4033B 

TIMING DIAGRAMS 

40268 

40338 

COUNT 

cL 

RESET 

CLOCK 
INHIBIT 

CARRY 
OUTPUT 
UNGATED 
"C"SEGMENT 

CLOCK 

RESET 

CLOCK INH'-IBI_T ___________ __; 

LAMPTES~T--------------~ 

RBI 

d 

RBO 

' 0 I 0 I 0 I A l l 1\. i\ f /\ l 1&1 

't('{23'4's'5·~rFi'~{'r{('a/ 4 s ·519 ~ ·. : f2 
S-2656 
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HCC/HCF4026B/4033B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo TLow 
. 25°C TH, h 

. Unit 

{V) {V) {I!A) {V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 llA 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14 95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0 05 v 

15/0 < 1 15 0.05 0.05 0.05 

v,H Input H1gh 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

v,L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC 0/5 4.6 5 - 0.64 - 0.51 - 1 - 0.36 
Current 

Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 - 6.8 -2.4 
rnA 

0/ 5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 - 0.52 - 0.44 - 1 - 0.36 

Tyfes 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 - 6.8 -2.4 

liL Q.tp.Jt 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
C1.Ir:nrt: Tyfes 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/ 5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 
Tyfes 

0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH• IlL Input HCC 
±10-5 

Leakage Types 0/18 18 ± 0.1 ± 01 ± 1 

Current HCF 
Any Input llA 

Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c, Input Capacttance Any Input 5 7.5 pF 

(•) T Low= - 55"C for HCC dev1ce . - 40'C for HCF dev1ce 
T Hogh= + 125"C for HCC deviCe + as·c for HCF deviCe 

The No1se Margm for both "1" and "0" level IS . 1V mm w1th Voo = 5V, 2V mm w1th Voo = 10V, 2 5V min w1th Voo = 15V 
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HCC/HCF4026B/4033B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 values is 0.3%fOC, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

CLOCKED OPERATION 

tPLHo tPHL Propagation Delay Time 5 250 500 
Carry Out Line 10 100 200 

15 75 150 

tPLH• tPHL Propagation Delay Time 5 350 700 
Decode Out Lines 10 125 250 

15 90 180 

trHL, trLH Transition Time 5 100 200 
Carry Out Line 10 50 100 

15 25 50 

fcL 
. Maximum Clock Input Frequency 5 2.5 5 

10 5.5 11 
15 8 16 

twc Clock Pulse Width 5 110 270 
10 50 100 

15 40 80 
t,, t, Clock Input Rise or Fall Time 5 

10 Unlimited 
15 

RESET OPERATION 

tPLH, Propagation Delay Time 5 275 550 
Carry Out Line 10 120 240 

15 80 160 
tPLH, tPHL Propagation Delay Time 5 300 600 

Decode Out Lines 10 125 250 
15 90 180 

twA Reset Pulse Width 5 100 120 

10 50 100 
15 25 50 

trem Reset Removal Time 5 0 30 
10 0 15 
15 0 10 

• Measured w1th respect to carry output line. 

Unit 

ns 

ns 

ns 

MHz 

ns 

j.IS 

ns 

ns 

ns 

ns 
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HCC/HCF4026B/4033B 

Typical Output Low (sink) Current. 
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TYPICAL APPLICATIONS 

Interfacing with Filament Fluorescent Display. 

1J5Y 
LOGIC 
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Minimum Output Low (sink) Current Characteristics. 

1oL 

(mA) 

12 

10 

G 2337 

l -;tl+ lamb= 2s•c1 
i 
I VGS:1~ 

I-'" j ! 
L I . H-J_L_L 

/ 

·:Wt~-R -i J 
i ' 

_j_ !.' ..... I I ·:~ 
7- i I I I +L-H 

: ' 
1/. I I I I 

~l__~.-
_u __ H-i ! ! ' J_j_+~ 

-j f I ;-

10 12 vas<V) 

Minimum Output High (source) Current Charac­
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HCC/HCF4026B/4033B 

TYPICAL APPLICATIONS (continued) 

Interfacing with LED Displays (display common 
anode). 

(Display Common Cathode). 

"'"""' ""'""' CXMROL 

R£SET 

"co"5¥(MIN) 
Is >0-'fiiA 
IF ,.. 12rMis.g.(IOO"I. DUTY CYCLE) 

'de (MINI > 30 
Yt[(Mt) "'Q.SV 

A "' "00- 'tf.bd) -Vf (LED) 

I LED 

DISPLAY 
ENt.BLE 
CONTROL 

CLOCK 

ENABLE 

R£SET 

Voo z JSV 

IF"' SmAISE.GNENT 
100"1. DUTY CVC.LE 

WHERE V,: ,.fORWiUID DROP AC.AOSS DIODE A= Vp -YBE -Vf (LED) 

I LED 

Interfacing with NIXIE Tube. 

r 
=.•J o-- HCC ·HCF 40268 

CONTIIOL 
HCC-HCF-'0338 

a.otK o---
7SEGO<eiTS 

ENABLE )---

RESET )---

?"ss 
-

\lr"' 170¥ oc: 
t 

~ 
1 OF7 <? 

f-- SEGOoiENIS 

f--

4 f--
f--
f--
f--

,_,... 

~ SGS·ntOMSON a.., I Lij]UCII@I!I!.I<IC'ilii@OOUCIII 

'oo 

J.. 
wt£AE Vp " INPUT PULSE 

VF "FOAWlAO DROP ACROSS DIODE 
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HCC/HCF4026B/4033B 

Interfacing with Liquid Cristal Displays. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

10/10 
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Voo 

~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND YsS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

•oo 

•ss 
S·I99ZI1 

Yoo 

•ss 

Htc·H~F"~BOR411!3B 
IDECAOEtOUNT£11•7 
~IUUII-VIIYI't;.lO) 

~­"'""" 

Ufiii'IOUT 
ltOJCITOEtAO£) 

tiUfJEIIIIIEtOIIE 
HCt•lttf-'0211 011 loOUIIItttAAACI'EA 

S-199412 

Input Voltage. 

NOTE 

LIU Ull'~ltol. 

'"""'"" 

vss s- 2079/t 



HCC/HCF4027B 

DUAL-J-K MASTER-SLAVE FLIP-FLOP 

• SET-RESET CAPABILITY 
• STATIC FLIP-FLOP OPERATION - RETAINS 

STATE INDEFINITELY WITH CLOCK LEVEL 
EITHER "HIGH" OR "LOW" 

• MEDIUM SPEED OPERATION - 16MHz (typ. 
clock toggle rate at 1 OV) 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• INPUT CURRENT OF 1 OOnA AT 18V AND 25"C 
FOR HCC DEVICE 

• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES". 

DESCRIPTION 

The HCC4027B (extended temperature range) and 
HCF4027B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 

The HCC/HCF4027B is a single monolithic chip in­
tegrated circuit containing two identical complemen­
tary-symmetry J-K master-slave flip-flops. Each 
flip-flop has provisions for individual J, K, S.§, Reset, 
and Clock input signals, Buffered Q and Q signals 
are provided as outputs. This input-output arrange­
ment provides for compatible operation with the 
HCC/HCF4013B dual D-type flip-flop. 

The HCC/HCF4027B is useful in performing control, 
register, and toggle functions. Logic levels present 
at the J and K inputs along with internal self-steering 
control the state of each flip-flop ; changes in the flip­
flop state are synchronous with the positive-going 
transition of the clock pulse. Set and reset functions 
are independent of the clock and are initiated when 
a high level signal is present at either the Set or Re­
set input. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(M1cro Package) (Plastic Chip Gamer) 

ORDER CODES : 
HCC4027BF HCF4027BM1 
HCF4027BEY HCF4027BC1 

PIN CONNECTIONS 

02 16 Voo 

Q2 15 01 

CLOCK2 3 14 Qi 

RESET 2 4 13 CLOCK1 

K2 5 12 RESET 1 

J2 6 11 K1 

SET2 10 J1 

Vss SET1 

S-21o03 

1(7 
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HCC/HCF4027B 

FUNCTIONAL DIAGRAM 

SEll 

Jl Ql 

Kl 

CLOCK\ Qi 

RESET 1 

SET2 

J2 Q2 

K2 

CLOCK2 Q2 

RESEll 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types - 40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device Th1s 1s a stress rating only 
and functional operation of the device at these or any other condtbons above those Indicated in the operational sections of th1s spec1f1cabon 
is not implied Exposure to absolute maximum rating conditions for external penods may affect dev1ce reliability 
• All voltage values are referred to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature · HCC Types -55 to+ 125 oc 

HCF Types - 40 to+ 85 oc 
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LOGIC DIAGRAM AND TRUTH TABLE 

ONE OF TWO IDENTICAL J-K FLIP-FLOPS 

Cl Cl 

CLOCK -- t ..._ f 
](I])~ 

TRUTH TABLE 

Present State 

Inputs 

J K s 
I X 0 

X 0 0 

0 X 0 

X I 0 

X X 0 

X X I 

X X 0 

X X I 

LOGIC I = HIGH LEVEL 
LOGIC 0 = LOW LEVEL 
A - LEVEL CHANGE 
X- DON'T CARE 

R 

0 

0 

0 

0 

0 

0 

I 

I 

Output 
Q 

0 

I 

0 

I 

X 

X 

X 

X 

CL" 

Q 

__ r I 

_J I 

_J 0 

_J 0 

\___ 

X I 

X 0 

X I 

HCC/HCF4027B 

.~d R. 
All INPUTS AR€ PROTECTED BV 
COS/MOS PROTECTION HET~ 

Next State 

Outputs 
Q 

0 

0 

I 

I 

<---No Change 

0 

I 

I 
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HCC/HCF40278 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo Tlow 

. 25°C TH,gh . Unit 
(V) (V) (J.lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 1 0.02 1 30 
Current 

HCC 0/10 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 J.lA 
015 5 4 0.02 4 30 

HCF 
0/10 10 8 0 02 8 60 

Types 
0/15 15 16 0.02 16 120 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VOL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0 5/4.5 < 1 5 35 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

v,L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 01 5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive 

HCC 01 5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

015 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -11 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH• I1L Input HCC 
0/18 18 ± 01 ±1o-s 

Leakage Types ± 0.1 ± 1 

Current Any Input J.lA 
HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 
• T,_- 55"C for HCC dev1ce - 40"C for HCF dev1ce. 
• T H<>'= + 125"C for HCC device . + 85"C for HCF dev1ce. 

The N01se Margm for both "1" and "0" level IS . 1V m1n. w1th Voo = 5V, 2V mm. w1th Voo = 10V, 2.5 V m1n wrth Voo = 15V. 

417 

186 



HCC/HCF4027B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25•C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 = 0.3%/°C values, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. 

lpLH• tPHL Propagation Clock to Q or Q 5 150 
Delay Time Outputs 10 65 

15 45 

lpLH Propagation Set to Q or Reset 5 150 
Delay Time to a 10 65 

15 45 

lpHL Propagation Set to Q or Reset 5 200 
Delay Time toO 10 85 

15 60 

lrHL• tTLH Transition Time 5 100 
10 50 
15 40 

lw Pulse Width Clock 5 140 70 
10 60 30 

15 40 20 

lw Pulse Width Set or Reset 5 180 90 
10 80 40 
15 50 25 

t,..~ Clock Input Rise 5 
or Fall Time 10 

15 

fsetup Setup Time Data 5 200 100 

10 75 35 
15 50 25 

!max Maximum Toggle Mode 5 3.5 7 
Clock Input 10 8 16 
Frequency • 

15 12 24 . Input tr, If - 5ns. 

{•'/ SGS·THOMSDN 
• /J liiiDCOOIWECii'MIOODCI 

Unit 
Max. 

300 

130 ns 

90 

300 
130 

90 ns 

400 

170 

120 

200 
100 ns 

80 

ns 

15 
4 I!S 

1 

ns 

MHz 
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HCC/HCF4027B 

Typical Output Low (sink) Current Characteristics. 
G-2336 

I 1 
Tamb=2s•c VGS :15V 

zo 

16 

""' 12 
1/ 

SY 

lJ ~ 
II 
10 12 v05tv> 

Typical Output High (source) Current Charac­
teristics. 

_,Oti 
(mA) 

10 

20 

30 

\ 

r-

VGs=-SV 

1\ 

\ 

" 
Tamb=25-t -=rrT, 

G-2338 

~v 

""' 
I rf 

10 -vos tv) 

Typical Propagation Delay Time vs.Load Capacitan­
ce (CLOCK or SET to Q, CLOCK or RESET to Q). 

617 

188 

G 2785 

:~~~+44-~+4~~+4~-+4 
(ns) ~+T"fa '"!-i•2;:-S'Cr-+-++-+-l-+++4-~+4--1 
200 

ISO 

100 

lOY 

50 
1SY 

20 •o 60 

Minimum Output Low (sink) Current Characteristics. 

'oL 
(mAJ 

12 

10 

G-2337 

I +-+-..- f:_~t~1 ~ lamb"' 2s·c 

r-
Yo"·'~ 

~Jdttr "' m· 
.Hi 'ffl f--i 

/ ' . ' 
~~ .Ovt-:-t-:--

___; I ,;"' I ' ; ~ ·-

·yi; ~ , i_ ... · 
l · I : 

1/. I ' 
V 1,1 I , ' I TT, v c -~r-----~·-~4 ~--,,, ";_j 1 !1 i i ; ; l . 

10 12 Vos(V) 

Minimum Output High (source) Current Charac­
teristics. 

-loH 

(mA ) 

10 

15 

1\.. 
VGS = -SV 

~ 

1\' 

"'-

'X 

~-··-:L i- ,-

G 2339 

-1--

r- 1- ~ 
f-

-10V 

. i . -
..._T'sy 1_ 

i-

10 -vos tVJ 

Typical Propa{Eition Delay Time vs. Load Capaci­
tance (SET to Q or RESET to Q). 

::~~ ~++4-H-++-+-<~+4~~+4--J..-j 
(ns) lamb=2s•c 

200 

150 

100 10V 

so 15Y 

20 60 80 CL (pF) 



Typical Maximum Clock Frequency vs. Supply 
Voltage (Toggle Mode). 

,~ 1=+1~=++++++=++H=~=Hm 
(MHz) f-++ii.-'-~..J.-H-+11-+-+-+-+-H-+1-1 

:~.n:fb:!:~~r-++-tl-+-+-+-+-1-++-t-1-1 
30 

CL=50pf 

20 

10 

10 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND Vss· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR VSS 

15 v00 (V) 

Voo 

S-199211 

Voo 

S-199412 

HCC/HCF40278 

Typical Dynamic Power Dissipation/ Per Device 
vs.Frequency. 

Input Voltage. 

NOTE: 
TEST ANV ONE INPUT 
WITH OTHER INPUTS 

Voo 

AT VDD OR Vss VSS S-1993/4 
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• BCD-TO-DECIMAL DECODING OR BINARY­
TO-OCTAL DECODING 

• HIGH DECODED OUTPUT DRIVE CAPABILITY 
• "POSITIVE LOGIC" INPUTS AND OUTPUTS : 

DECODED OUTPUTS GO HIGH ON SELEC­
TION 

• MEDIUM-SPEED OPERATION : tPHL, tPLH = 
SOns (typ.)@ Voo = 10V 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N" 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4028B (extended temperature range) and 
HCF4028B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 
The HCC/HCF4028B types are BCD-to-decimal or 
binary-to-octal decoders consisting of buffering on 
all4 inputs, decoding-logic gates, and 10 output buf­
fers. A BCD code applied to the four inputs, A to D, 
results in a high level at the selected one of 1 0 
decimal decoded outputs. Similarly, a 3-bit binary 
code applied to inputs A through C is decoded in 
octal code at output 0 to 7 if D = "0". High drive 
capability is provided at all outputs to enhance de 
and dynamic performance in high fan-out applica­
tions. 

June 1989 

HCC/HCF4028B 

BCD-TO-DECIMAL DECODER 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

rtJII!P • 
M1 C1 

(Micro Package) (PlastiC Chip Carner) 

ORDER CODES : 
HCC4028BF HCF4028BM1 
HCF4028BEY HCF4028BC1 

PIN CONNECTIONS 

4 16 Yoo 

15 

0 14 

4 13 8 

9 5 12 c 

5 6 11 D 

6 10 A 

Yss 8 9 8 

S-2344 
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HCC/HCF40288 

FUNCTIONAL DIAGRAM 

'oo 

.. f 
- BUFFERED 

=~~. 
0_2_ 

OCTAL 
DECODED 

,~ OUTPUTS 

,.1_ 
(1 OFB) 

...Jls 3~ 

BCD ,_,__ 
BUFFERED INPUTS ,_!_ DECIMAL 

. ..E..c ,_!__ DECODED 
OUTPUTS 

,~ ( 1 OFIO) 

....!!..a ,_!_ 

,_!_ 

~J 
'ss 

5·0463/l 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage · HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
l1 DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55to+125 oc 
HCF Types -40to+85 oc 

Tstg Storage Temperature -65to+150 oc 
Stresses above those listed under "Absolute Maxomum Ratings" may cause permanent damage to the device Thos is a stress 
ratong only and functoonal operatoon of the devoce at these or any other condoloons above those ondocated in the operatoonal sec­
loons of this specificatoon IS not omplied Exposure to absolute maximum rating condotoons for external periods may affect device 
reliability. 
• All voltage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

V1 

Top 

2/9 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

Jiii SGS·1HOMSON 
~I lillDCII@Illl.IICli'IIIOOIDI:$ 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55to+125 oc 
-40t0+85 oc 



LOGIC DIAGRAM AND TRUTH TABLE 

HCC/HCF4028B 

D c B A 0 1 2 3 4 5 6 7 8 9 

0 0 0 0 1 0 0 0 0 0 0 0 0 0 
0 0 0 1 0 1 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 1 0 0 0 0 0 0 0 
0 0 1 1 0 0 0 1 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 1 0 0 0 0 0 
0 1 0 1 0 0 0 0 0 1 0 0 0 0 
0 1 1 0 0 0 0 0 0 0 1 0 0 0 
0 1 1 1 0 0 0 0 0 0 0 1 0 0 
1 0 0 0 0 0 0 0 0 0 0 0 1 0 
1 0 0 1 0 0 0 0 0 0 0 0 0 1 
1 0 1 0 0 0 0 0 0 0 0 0 0 0 
1 0 1 1 0 0 0 0 0 0 0 0 0 0 
1 1 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 0 1 0 0 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 1 0 0 0 0 0 0 0 0 0 0 

WHERE 1 = HIGH LEVEL 

J:{ 
All INPUTS A.RE PROTECTED BY 
COS/MOS PROTECTION NETWORJI: 
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HCC/HCF40288 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow * 25°C THogh * Unit 

(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 01 5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 !!A 
015 5 20 0 04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4 95 4.95 
Voltage 0/10 < 1 10 9 95 9 95 9.95 v 

0/15 < 1 15 14 95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0 05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0 05 0 05 0.05 

v1H Input H1gh 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1 5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 25 5 -2 -16 -3.2 -115 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 - 1.6 -13 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -24 
mA 

0/5 2.5 5 - 1.53 - 1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 - 0.44 - 1 -0.36 

Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -68 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
S1nk HCC 

Types 0/10 0.5 10 1 6 1.3 2.6 09 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 
HCF 

0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 09 

0/15 1.5 15 3.6 3.0 68 2.4 

IIH. Ill Input HCC 
0/18 18 ±10-5 

Leakage Types ± 0.1 ± 0.1 ± 1 
Any Input !!A Current HCF 

Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 
• T,,. = - ss·c for HCC deVICe - 40'C for HCF deVICe 
• THogh = + 125'C for HCC deVICe.+ as·c for HCF deVICe 

The No1se Margin for both "1" and "0" level1s. IV m1n w1th Voo = SV, 2V mm w1th Voo = 10V, 2 5 V min w1th Voo = 15V 
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HCC/HCF4028B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%fOC, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

tPHL, tPLH Propagation Delay Time 
(clock to "our) 

irHL, trLH Transition Time 

Minimum Output High (source) Current Charac­
teristics. 

- 1oH 

(mA) 

10 

15 

1\ YGs•-SY 

Ill 

1\ 

' 
J 

I 

~-tfft~l 

G 2339 

L+-
- t-

-lOY 

-i j- -I 
~15V ,. 

10 -Yos cvJ 

Minimum Output Low (Sink) Current Charac­
teristics. 

loL 

(mA) 

12 

10 

G 2331 

_j __ - u' l Tamb"" 25-<: Ht I L 
- ' _.],I_ 

Y~.~~ 

- - 1--l- JJ T 
+- +J_-+i + - ' -

-; : J..;.t+·; •j I 10V I · ' 

t[ %' . -: ·-
I--:[/. i I; ' -t-~ 

r. +-+~ t-- ri l : 
1/Y I • , Vi ~ --L"-t- -L+ fj 1 I I I I ( " . - -: i -i '; j l . 

10 12 YosiYl 

Unit 
VDD (V) Min. Typ. Max. 

5 175 350 
10 80 160 ns 

15 60 120 

5 100 200 
10 50 100 ns 

15 40 80 

Typical Output Low (sink) Current. 

G 2:131 

t-
.. ~~.k 

~s·~ 

24 

~ 
12 

1-' 

v 5 
t- ,.... 

I .... 
I 

10 12 Vos(Y) 

Typical Output High (source) Current Charac­
teristics. 

0 

-•oH 
(mAl 

10 

20 

30 

I~ 

VGS • -SV 

~ 

1'-

" 
Tamb""25'C 

m11 

-

t'-- -lOY 

- - ~ 
10 -Yos cvJ 
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HCC/HCF4028B 

Typical Propagation Delay Time as a Function load 
Capacitance. 

t~H"""""""""-rr•T-'~"~' 
(ns) i-++-+..-'--cL • .t.,2~5 • .t-t-+-t-++-t-+-l-++-t-1 

320 l-++-t-+-l-++-+-+-l-+++-1-1r+-+++--l 

280 l-l-+-+-+-l-++-+-+-l-+++-1-1r+-+++--l 

240 stnnmtmmtm 
200 1++++1++--1.2:-:.!:.s-lrv ++-HI::::l;;~-t-1 
160 I-+-H..+-I-t"'Ft-+-il-+++-1-1r+-+++--l 

10 20 30 40 50 60 70 80 Ct (pf) 

TYPICAL APPLICATIONS 
The circuit shown in fig. 1 converts any 4-bit code to 
a decimal or hexadecimal code Fig 2 shows a num­
ber of codes and the decimal or hexadecimal num­
ber in these codes which must be applied to the 
input pins of the HCC/HCF4028B to select a par-

Figure 1 : Code Conversion Circuit. 

INPUTS 

40288 

Typical Dynamic Power Dissipation as a Function of 
Input Frequency . 

ticular output. For example : in order to get a "high" 
on output n8 the input must be either an 8 expressed 
in 4-bit binary code, a 15 expressed in 4-bit gray 
code, or a 5 expressed in excess-3code. 

1/6 40698 

B c D 

40288 

16 OUTPUTS s- 2346 
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INPUTS 

c B 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 
-

Hex a 
Decimal 

A 4 BIT 4 BIT 
BINARY GRAY 

0 0 0 

1 1 1 

0 2 3 

1 3 2 

0 4 7 

1 5 6 

0 6 4 

1 7 5 

0 8 15 

1 9 14 

0 10 12 

1 11 13 

0 12 8 

1 13 9 

0 14 11 

1 15 10 

INPUT CODES 

Decimal 

EXCESS 
EXCESS 3 AIKEN 4221 0 1 

3 GRAY 

0 0 1 0 

1 1 0 1 

0 2 2 0 0 

0 3 3 0 0 

1 4 4 0 0 

2 3 0 0 

3 1 4 0 0 

4 2 0 0 

5 0 0 

6 5 0 0 

7 9 6 0 0 

8 5 0 0 

9 5 6 0 0 

6 7 7 0 0 

8 8 8 0 0 

7 9 9 0 0 

OUTPUT NUMBER 

2 3 4 5 6 7 8 9 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 

0 1 0 0 0 0 0 0 

0 0 1 0 0 0 0 0 

0 0 0 1 0 0 0 0 

0 0 0 0 1 0 0 0 

0 0 0 0 0 1 0 0 

0 0 0 0 0 0 1 0 

0 0 0 0 0 0 0 1 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

1 0 11 1 2 1 3 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1 0 0 0 

0 1 0 0 

0 0 1 0 

0 0 0 1 

0 0 0 0 

0 0 0 0 

14 1 5 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 0 

0 1 

'TI 
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HCC/HCF4028B 

TYPICAL APPLICATIONS (continued) 

Figure 3 : 6-bit binary to 1 of 64 Adress Decoder. 

IN:PUTS 

*· 1/6 1.0698 6' OUTPUTS (Sfl...fCTED OUTPUT IS HI~) 

Figure 4 : Neon Readout (nixie tube) Display 
Application. 

BCD 
INPUTS 

8/9 
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HCC/HCF40288 

TEST CIRCUITS 

Quiescent Device Current. Noise Immunity. 

Voo 

Yoo 
Voo 

v,H 

1 
0....,_____ 
0 

v,L 

Vss S-207911 

Vss 

5·199211 

Input Leakage Current. Dynamic Power Dissipation. 

Voo 

1 
INP~ 

Voo -+---

:~----
vss --NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

vls 
S-199411 

Voo AND Vss• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Typical Transition Time vs. Load Capacitance. 

15o r-t+H-+-H-+-Mr-t+H-+-+-1-t-1'9 

v :5V 

100 

10V 

50 ..-r _,... 
,y 

zo 40 60 80 CL(pF) 
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HCC4029B 
HCF4029B 

PRESETT ABLE UP/DOWN COUNTER 
BINARY OR BCD DECADE 

• MEDIUM SPEED OPERATION- BMHz (typ.)@ 
CL ~ 50pF AND VDD-Vss ~ 10V 

• MULTI-PACKAGE PARALLEL CLOCKING FOR 
SYNCHRONOUS HIGH SPEED OUTPUT RES­
PONSE OR RIPPLE CLOCKING FOR SLOW 
CLOCK INPUT RISE AND FALL TIMES 

• "PRESET ENABLE" AND INDIVIDUAL "JAM" 
INPUTS PROVIDED 

• BINARY OR DECADE UP/DOWN COUNTING 
• BCD OUTPUTS IN DECADE MODE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT1BVAND25'C 

FOR HCC DEVICE 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4029B (extended temperature range) and 
HCF4029B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4029B consists of a 
four-stage binary or BCD-decade up/down counter 
with provisions for look-ahead carry in both counting 
modes. The inputs consist of a single CLOCK, 
CARRY-IN (CLOCK ENABLE), BINARY/DECADE, 
UP/DOWN, PRESET ENABLE, and four individual 
JAM signals. Q1 , Q2, Q3, Q4 and a CARRY OUT 
signal are provided as outputs. A high PRESET 
ENABLE signal allows information on the JAM IN­
PUTS to preset the counter to any state 
asynchronously with the clock. A low on each JAM 
line, when the PRESET-ENABLE signal is high, 
resets the counter to its zero count. The counter is 
advanced one count at the positive transition of the 
clock when the CARRY-IN and PRESET ENABLE 
signals, are low. Advancement is inhibited when the 
CARRY-IN or PRESET ENABLE signals are high. 
The CARRY-OUT signal is normally high and goes 

September 1988 

EY 
(Plastic Package) 

F 
(Ceramic Package) 

M1 
(Micro Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4029BF HCF4029BM1 
HCF4029BEY HCF4029BC1 

PRESET 
ENABLE 
o, 
JAM 4 

JAM 1 

CARRY IN 

01 

PIN CONNECTIONS 

~ 
, 16~Voo 

15 ~ CLOCK 

14 ~ o, 
13 ~ JAM 3 

12 ~ JAM 2 

11 ~ 02 

CARRY OUT 1 10 ~ UP/DOWN 

9 ~ BINARY/ v ss ~ DECADE 
L-----....1 

PC10110 

NC ~ No Internal Connection 
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HCC/HCF4029B 

counter reaches its maximum count in the UP mode 
or the minimum count in the DOWN mode provided 
the CARRY-IN signal is low. The CARRY-IN s1gnal 
in the low state can thus be considered a CLOCK 
ENABLE. The CARRY-IN terminal must be connec­
ted to Vss when not in use. Binary counting is ac­
complished when the BINARY/DECADE input is 
high ; the counter counts in the decade mode when 
the BINARY/DECADE input is low. The counter 

FUNCTIONAL DIAGRAM 

PRESET 
ENABLE 

CARRY 
INPUT 

(CLOCK 
ENABLE) 

BINARY/ 9 
DECADE 

UP/ 
DOWN 

CLOCK 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 
Voo . Supply Voltage. HCC Types 

HCFTypes 
v. Input Voltage 
II DC Input Current (any one 1nput) 

P1o1 Total Power Dissipation (per package) 
Dissipation per Output Transistor 

5· 2Jio8 

' for Top= Full Package Temperature Range 
Top Operating Temperature: HCC Types 

HCF Types 
Tsto Storage Temperature 

counts Up when to UP/DOWN INPUT is high, and 
Down when the UP/DOWN INPUT is low. Multiple 
packages can be connected 1n either a parallel-cloc­
king or a ripple-clocking arrangement as shown in 
cascading counter packages. Parallel clocking pro­
vides synchronous control and hence faster respon­
se from all counting outputs. Ripple-clocking allows 
for longer clock input rise and fall times. 

vss 

Value Unit 

I 

-0.5 to +20 v 
-0.5 to +18 v 

-0 5 to Voo + 0 5 v 
± 10 mA 
200 mW 

100 mW 
-55 to +125 oc 
-40 to +85 oc 

-65 to +150 oc 
Stresses above those listed under 'Absolute Max1mum Ratings" may cause permanent damage to the devtce Thts ts a stress rating only and functional 
operation of the devtce at these or any other condilions above those tndtcated tn the operational secl!ons of thts spectficabon IS not tmplied Exposure 
to absolute maxtmum rattng condilions tor external penods may affect devtce reltablity. 
All voltage values are referred to Vss pm voltage 
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RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage: HCCTypes 
HCFTypes 

Vr Input Voltage 

Top Operating Temperature: HCC Types 

LOGIC DIAGRAMS 

J, 

BINARY/ 
DE:CADE: 

PRrsn 
ENAI!ll 

CliiRY ~ 
a.DCK 
ENAI!ll 

UP/DOWN ,. 
ClOCK 

ALL INPUTS ARE PROTECTED BY 
COSIMOS PROff:CTION NETWORK 

TRUTH TABLES 

CLOCK TE PE 
X X 0 

L_ 0 I 

X X 0 
L_ I I 

s X I 
X DON'T CARE 

• 
G, 

J 
0 
X 
I 

X 

X 

HCF Types 

Q 

0 
Q 

I 

Q 

Q 

J, 

12 

11 
o, 

Q 

I 

Q 

0 
QNC 

QNC 

J, ,. 

14 
o, 

Control Input 

BIN/DEC 
(BiD) 

UP/DOWN 
(U/D) 

Preset Enable 
(PE) 

Carry In (CI) 
(Clock Enable) 

HCC/HCF4029B 

Value 

3to 18 
3 to 15 

0 to Voo 

-55 to +125 
-40 to +85 

• o, 

Logic Level 

I 
0 
I 

0 
I 

0 

I 

0 

Unit 

v 
v 
v 
oc 
oc 

Action 

Binary Count 
Decade Count 

Up Count 
Down Count 

Jam In 
No Jam 

No Counter 
Advance at Pos. 
Clock Transition 

Advance Counter 
at Pos. Clock 
Transition 
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HCC/HCF4029B 

TIMING DIAGRAMS 

Binary Mode 

Decade Mode 

4/8 
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ct.OCKccu ' 

~~~:--~~~--~~_.--~~~------~~------~~--T-~~ 
UP/DOWN 

BINARY/ 
DECADE 

PRESET 
ENABLE 

J1 

J2 

" 
J4 

01 

02 

Ql 

04 

COUNT 

~~~-+~~~+-~:Lj·~~~+-~~~~~~:~ 

I B I 9 ; 10 : 11 ; 12 i 13 : t4 i ,, ; I : I 'T : 6 : s : ' 3 : 2 : 1 : 0 ; 0 : 15 

!.·HS1 

ClOCK(CL) : 

~~·~'-+--~+-~~~--r-4-~-+~~~~-r~--~+-~ 
tCL ENABLE), • : 

UP/DOWN 

BINAAVI 
DECADE 

PRESET 
ENABLE 

J2 

" 
J4 

Ql 

Q2 

Ql 

Q4 

aJiAY 
OuTP\.If 
COUNT 

~~J:~~:~r~~~~~ 
~~~~~~~!~~~-r~~+-+-~:~ 
~~~~~--~~~. ~~:LJ: !~ 

I ; 2 : l :":s.&:7:e:t.e:7:&;! 4 :oj•i•:7 

ru SCiS·1110MSON '!f I lilllDICil@m!!.I<C'ii'llil@ll!OI!:i!l 

's-zlu ' 



HCC/HCF4029B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter v, Vo llol Voo TLOw* 25 °C THIGH. Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0115 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 
!lA 

HCF 
0/5 5 20 0.04 20 150 

Types 0/10 10 40 0.04 40 300 

0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

i!H, ilL Input HCC 0/18 18 ±0.1 ±10"5 ±0.1 ±1 
Leakage Types 

Any Input JlA Current HCF 
0/15 15 ±0.3 ±10"5 ±0.3 ±1 

Types 

c, Input Capacitance Any Input 5 7.5 pF 
• Tcow =-55 •c for HCC device: -40 •c for HCF devtce. 
• THKlH = +125 °C for HCC device: +85 •c for HCF devtce. 
The Noise Marg~n for both "1"" and "0" level IS. 1V min. Wlth Voo = 5 V, 2 V rrun. with Voo = 10 V, 2.5 V m1n. with Voo = 15 V 
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HCC/HCF4029B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 Kn, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

b>LH Propagation Delay Time (Q Outputs) 5 250 500 
tPHL 10 120 240 ns 

15 90 180 
tPLH Propagation Delay T1me (Carry Output) 5 280 560 
tPHL 10 130 260 ns 

15 95 190 
ln.H Transition Time (Q Outputs, Carry Output) 5 100 200 
tniL 10 50 100 ns 

15 40 80 
tw Minimum Clock Pulse Width 5 90 180 

10 45 90 ns 

15 30 60 
tr, It** Clock Rise and Fall Time 5 15 

10 15 IJ.S 
15 15 

!setup. Minimum Setup Time (Carry Input) 5 30 60 
10 10 20 
15 6 12 ns 

!setup Minimum Setup Time (8/D or UD) 5 170 340 
10 70 140 
15 50 100 

fmax Maximum Clock Input Frequency 5 2 4 
10 4 8 MHz 
15 5.5 11 

PRESET ENABLE 
tPLH Propagation Delay Time (Q Outputs) 5 235 470 
tPHL 10 100 200 

15 80 160 ns 
tPLH Propagation Delay Time (Carry Output) 5 320 640 
tPHL 10 145 290 

15 105 210 
tw Minimum Preset Enable (Pulse Width) 5 65 130 

10 35 70 ns 

15 25 50 
!rem* Minimum Preset Enable (Removal Time) 5 100 200 

10 55 110 ns 

15 40 80 
CARRY INPUT 

tPHL Propagation Delay Time (Carry Output) 5 170 340 
tPLH 10 70 140 ns 

15 50 100 
!setup 

... Minimum Setup Time (Carry In) 5 25 50 
10 15 30 
15 12 25 ns 

ltiOid Minimum Hold Time (Carry In) 5 100 200 
10 35 70 
15 30 60 . From Up/Down, Binary/Decade, Carry In or Presel Enable Control Inputs to Clock Edge 

•• II more than one unit is caseated 1n the parallel clocked application tr should be made less than or equal to the sum of the fixed propagation 
delay at 15 pF and the transition time of the carry output driVIng stage lor the estimated capacitance loed. 

••• From Carry in to Clock Edge. 
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Typical Output Low (sink) Current Characteristics. 
G-2JJ 

'·~·'k f- f-_u 
f- ,--- t-V~15V 

24 

20 

16 - -

101 

12 1 
.,.,.,.., f- --

lh 
•• f-

~~ I I f- I 

10 12 YosiV) 

Typical Output High (source) Current Charac­
teristics. 

-loH 

(mA) 

10 

20 

30 

VGs=-SY 

\. 

1\ 

' 
lamb=25"C 

t-Tl II 

G 2331 

f-

..... .:!'. 

I ~ 
10 -vos (V) 

HCC/HCF4029B 

Minimum Output Low (sink) Current Charac-

10 12 VosiY) 

Minimum Output High (source) Current Charac­
teristics. 

""--IoH 

(mA )~-

10 

1> +-

VGs=-SV !----

t\ 1---
1\' 

\ ~ 

+ ~-
lamb=25-c 

1-"Tr ~-~ 

G 2339 

- -

-1- .t -

R= 
f--

f-

-10V 

!'..... 

i - ~j"j- . 
10 -vos IVJ 
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HCC/HCF4029B 

APPLICATIONS 

Conversion of Clock up, Clock Down Input Sig­
nals to Clock and Up/Down Inputs Signals. 

Cascading Counter Packages. 

UP/DOWN r PRESET 
ENABLE I Itt Ll 

l.PIDPE J1 J2 J3 J4 

r~ 40298 c:o. 
810 CL 01 02 03 04 

CLOCK 
Jjtttt 

Bl NARY I j 
DECADE 

The HCC/HCF40298 CLOCK and UP/DOWN in­
puts are used directly in most applications. In appli­
cations where CLOCK UP and CLOCK DOWN 
inputs are provided, conversion to the 
HCC/HCF4029B CLOCK and UP/DOWN inputs 
can easily be realized by use of the circuit. 

HCC/HCF4029B changes count on positive transi­
tions of CLOCK UP or CLOCK DOWN inputs. For 
the gate configuration shown below, when counting 
up the CLOCK DOWN input must be maintained 
high and conversely when counting down the 
CLOCK UP input must be maintained high. 

"PARALLEL CLOCKING 
. 

l T 

lftttt i I + + + + 
UPIO PE Jl J2 J3 J4 UPIO PE. Jl J2 JJ J4 .. 
Ci 40298 c:o. 6. 40298 co p-------
B/0 Cl 01 02 03 04 BIO Cl Ql 02 03 04 

lltttt 1 J + + + + 
j 1 

CARRY-OUT lines at the 2nd, 3rd, el., stages may have a negabve·go~ng glitch pulse resulting from differential delays of different 
HCCIHCF4029B IC's. These negatiVe-going glitches do not affect proper HCC/HCF4029B operation However. 1f the CARRY·OUT s1gnals 
are used to tngger other edge-sens1live log1c dev1ces. such as FF's or counters. the CARRY·OUT s1gnals should be gated with the clock s1gnal 
us1ng a 2-input NOR gate such as HCC/HCF40018 

UP/OOWN 
PRESET 
ENABLE 

CLOCK 
BINARY/ 
DECADE 

"RIPPLE CLOCKING" 

5>- 23510 

Ripple Clocking Mode : The Up!Down control can be changed at any count The only restnct1on on chang1ng the Up/Down contrails that the 
clock 1nput to the first count1ng stage must be h1gh. 
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• MEDIUM-SPEED OPERATION- tPHL ~ tPLH ~ 
SOns (typ.) @ CL ~ 50pF and Voo- Vss ~ 1 OV 

• LOW OUTPUT IMPEDANCE : 500Q (typ.) @ 
Voo- Vss ~ 10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND 25'C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVESTANDARDN'13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4030B (extended temperature range) and 
HCF4030B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 

The HCC/HCF4030B types consist of four inde­
pendent exclusive-OR gates integrated on a single 
monolithic silicon chip. Each exclusive-OR gate con­
sists of four n-channel and four p-channel enhance­
ment-type transistors. All inputs and outputs are 
protected against electrostatic effects. 

June 1989 

HCC/HCF40308 

QUAD EXCLUSIVE-OR GATE 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4030BF HCF4030BM1 
HCF4030BEV HCF4030BC1 

PIN CONNECTIONS 

B 11 14 •oo 

.. I 2 13 H 

J:ldllB I 3 12 ~ G 

K:C<ilO 14 11 ~M:G@H 

c I s 10~l:E®F 

0 I 6 9~ F 

•ss 7 8~ E 

s- 2648 
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HCC/HCF4030B 

FUNCTIONAL DIAGRAM 

B 

A 

K 

c 
D 

Vss 

JoA®B LoE®F KoC®D MoG®H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo 
. Supply Voltage: HCC Types 

HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

P1o1 Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top= Full Package-temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

14 v00 

H 

G 

M 

E 

S-2647 

Value 

-0.5 to+ 20 
-0.5 to+ 18 

- 0.5 to Voo + 0.5 

±10 

200 

100 

-55to+125 
-4010+85 

-65to+150 

Unit 

v 
v 
v 

mA 

mW 

mW 

oc 
oc 
oc 

Stresses above those listed under "Absolute Mruomum Rat~ngs" may cause permanent damage to the dev1ce. Th1s 1s a stress 
rat1ng only and functional operation of the dev1ce at these or any other conditions above those indicated in the operational sec­
tions of this spec1ficat1on IS not 1mphed. Exposure to absolute max1mum rat1ng cond1t1ons for external periods may affect device 
reliability 

• All voltages are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

VI Input Voltage 

Top Operating Temperature : HCC Types 

TRUTH TABLE 
One of Four Identical Gates 

A 

0 
1 
0 
1 

Where "1" = High level 
"0" = Low level. 

217 

210 

B 

0 
0 
1 
0 

HCF Types 

J 

0 
1 
1 
0 

All INPUTS ARE PROTECTED BY 
COSfMOS PROTECTION NETWORK 

Value 

3 to 18 
3 to 15 

0 to Voo 

-55 to+ 125 
- 40 to+ 85 

Unit 

v 
v 
v 
oc 
oc 



HCC/HCF4030B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo Tlow * 25°C TH,gh * Unit 

(V) (V) (J.LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 1 0.02 1 30 
Current 

HCC Of10 10 2 0.02 2 60 
Types Of15 15 4 0.02 4 120 

Of20 20 20 0.04 20 600 J.LA 
Of 5 5 4 0.02 4 30 

HCF 
Of10 10 8 0.02 8 60 Types 
Of15 15 16 0.02 16 120 

VoH Output High Of 5 < 1 5 4.95 4.95 4.95 
Voltage Of10 < 1 10 9.95 9.95 9.95 v 

Of15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5f0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0.05 0.05 0.05 v 

15f0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5f4.5 < 1 5 3.5 3.5 3.5 
Voltage 1f9 < 1 10 7 7 7 v 

1.5f13.5 < 1 15 11 11 11 

V1L Input Low 4.5f0.5 < 1 5 1.5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5f1.5 < 1 15 4 4 4 

loH Output Of 5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC Of 5 4.6 5 -0.64 -0.51 - 1 -0.36 
Current 

Types Of10 9.5 10 -1.6 -1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

Of 5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF Of 5 4.6 5 -0.52 - 0.44 - 1 -0.36 
Types Of10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

Of15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output Of 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 3.4 6.8 2.4 
mA 

Of 5 0.4 5 0.52 0.44 1 0.36 
HCF 

Of10 0.5 10 1.3 1.1 2.6 0.9 
Types 

Of15 1.5 15 3.6 3.0 6.8 2.4 

I1H, Ill Input HCC Of18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input J.LA Current HCF 
Types 

Of15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 

• TLow = - ss·c for HCC device . - 40"C for HCF device . 
• TH,gh = + 125"C for HCC device : + as·c for HCF device. 
The Noise Marg1n for both "1" and "0" level IS . 1V min. with Voo = 5V, 2V min with Voo = 10V, 2.5 V min. with Voo = 15V. 
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HCC/HCF4030B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 = 0.3%/°C values, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter Unit 

tPLH• tPHL Propagation Delay Time 

lrLH, tTHL Transition Time 

Typical Output Low (sink) Current Characteristics. 

G 233& 

f---
Tamba2S•c 

~~!:! 
24 

20 

16 
10V 

12 --
/ 

I!J 
'f 5! 

II ... 
J." I I 

10 12 Vos(V) 

Typical Output High (source) Current Charac­
teristics. 

0 
-IoH 

(mAl 

10 

20 

30 

t... 

'' 
1 

YGs•-SV 

:-... 

r-.... 

" 
lamb =25-t 

I I 

-.....;2_0V 

.... 
...... 

..... 
~ --I 

10 -Vos !Vl 

Vee (V) Min. Typ. Max. 

5 140 280 

10 65 130 

15 50 100 

5 100 200 

10 50 100 

15 40 80 

Minimum Output Low (sink) Current Charac­
teristics. 

1oL 

(mA) 

12 

10 

G 2337 

r 1~cH- -Uj} f- amb= I-- f-+ I i 
1- JTtt I ' 

V~15 

I/ ~- _ tf_ti-_r 
!/ m , 

f-i h--t ' - ~ J ' : .2 1 I- -~ 

e-J-b ~,...!"""',: +~ 
I I ' I ' i 

1 I 

7Y T 
: I~ 

~~L~ I 
-l---!~ 

I -h __ l I : !1 I 
I :~ - i 

10 12 Vos(V) 

ns 

ns 

Minimum Output High (source) Current Charac­
teristics. 

G 2339 

\.. I --
) 

YGs•-SV -

' t\ \' --

......... 
-10V 

10 

I ..... 
I 

15 
lamb a25'C 

ll1- -i -i -~- ~tf-'-
10 -Vos !Vl 

417 W'/ SGS·1110MSON 
'IJ liilD~IICS 
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TYPICAL APPLICATIONS 

EVEN-PARITY-BIT GENERATOR 
(1-3/4 x HCC/HCF4030B). 

BBIT 
WORD 

ODD-PARITY-BIT GENERATOR 
(2 x HCC/HCF4030B). 

EVEN 
PARITY 
BIT 

EVEN-PARITY-CHECKER 
(2 x HCC/HCF4030B). 

EVEN PARITY BIT 

ODD-PARITY CHECKER 
(2 x HCC/HCF4030B) . 

.. , r~ 
-I 

ODD PARITY BIT 

HCC/HCF4030B 

...... 

...... 

517 
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HCC/HCF4030B 

TYPICAL APPLICATIONS (continued) 

8-BIT COMPARATOR 

Z :I WHEN INPUT WORD XI X8~ Y1 V8 

Z :0 WHEN INPUT WORD XI ~ DIFFERS 

FROM INPUT WORD VI V8 IN AT LEAST 

ONE POSITION 

8-BIT TWO'S COMPLEMENT ADDER-SUBSTRACTOR 

Ct HCC-1-IC.F4008B CO 
(CARRY IN) (CARRY OUT) 

·o~:AOO 

Cl HCC -HCF 1.0088 CO 
(CARRY IN) (CARRY OUT) 

' 57 s~ • 
- 1"" ~SUBTRACT 51 -58" Xl···X8! VI ~~Y8 

• =LEAST SIGNIFICANT BIT 
• :MOST SIGNIFICANT BIT (SIGN Ill) 

617 
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HCC/HCF4030B 

Table 1 : Two's Complement Numbers and Their Equivalent Decimal Values. 

Xe Xy Xs Xs x4 x3 x2 x1 Xe Xy Xs Xs x4 x3 x2 x1 
0 0 0 0 0 0 0 0 = 0 1 1 1 1 1 1 1 1 =-1 
0 0 0 0 0 0 0 1 = 1 1 1 1 1 1 1 1 0 =-2 
0 0 0 0 0 0 1 0 = 2 1 1 1 1 1 1 0 1 =-3 
0 0 0 0 0 0 1 1 = 3 1 1 1 1 1 1 0 0 =-4 

1 1 1 1 1 0 1 1 =-5 

0 1 1 1 1 1 1 0 = 126 1 0 0 0 0 0 0 1 =-127 
0 1 1 1 1 1 1 1 = 127 1 0 0 0 0 0 0 0 = -128 

The two's complement adder-substractor can add or substract any two of the numbers in table 1. For 
example: 

a) 2 SIGN 
+ = BIT 
-5 X 0 0 0 0 

y 1 1 1 1 
Cl 
s 0 1 

---co 

TEST CIRCUITS 

Quiescent Device Current. 

0 

Yss 

INPUTS 

Input Leakage Current. 

INP~ 

Voo +--

:'--0---
Vss +---NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
v00 AND VSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR v55 

0 0 0 
1 0 1 

0 
0 1 

Voo 

Vss 
S-199211 

T 

v!s 
5-199/o/2 

SIGN 
b) -2 BIT 

2 + X 1 1 1 1 1 1 1 0 -2 + 
-5+ -5 Y.. 1 1 1 1 1 0 1 1 -5 

y 0 0 0 0 0 1 0 0 + 
=-3 CL 1 

s 1 0 0 0 0 0 0 1 =3 
co 

Input Voltage. 

vss S-2079/1 

717 
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HCC/HCF4031 B 

64-STAGE STATIC SHIFT REGISTER 

• FULLY STATIC OPERATION : DC to 16MHz 
(TYP.)@ Voo ~ Vss = 15V 

• STANDARD TTL DRIVE CAPABILITY ON Q 
OUTPUT 

• RECIRCULATION CAPABILITY 
• THREE CASCADING MODES : 

DIRECT CLOCKING FOR HIGH-SPEED 
OPERATION 
DELA YEO CLOCKING FOR REDUCED CLOCK 
DRIVE REQUIREMENTS 
ADDITIONAL 1/2 STAGE FOR SLOW CLOCKS 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• SV. 10V. AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA at 18V AND 25'C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DE!$.CRIPTION 

The 'fiCC4031 B (extended temperature range) and 
HCF4031 B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in,-~ne plastic or ceramic package. 
The HbeiHCF4031:B is a static shift register that 
contains 64 -D-type,' master-slave flip-flop stages 
and one stage which is a D-type master flip-flop only 
(referred to as a 1/2 stage). The logic level present 
at the DATA input is transferred into the first stage 
and shifted one stage at each positive-going clock 
transition. Maximum clock frequencies up to 16 
Megahertz (typical) can be obtained. Because fully 
static operation is allowed, information can be per­
manently stored with the clock line in either the low 
or high state. The HCC/HCF4031 B has a MODE 
CONTROL input that, when in the high state, allows 
operation in the recirculating mode. The MODE 
CONTROL input can also be used to select between 
two separate data sources. Register packages can 
be cascaded and the clock lines driven directly for 
high-speed operation. Alternatively, a delayed clock 
output (CLo) is provided that enables cascading 

June 1989 

EY 
(Plastic Package} 

F 
(Ceramic Package} 

• C1 
(Ch1p Carrier} 

ORDER CODES : 
HCC4031 BF HCF4031 BEY 

HCF4031BC1 

PIN CONNECTIONS 

::IRClLATION 1 16 

ClOCK IN 2 15 

NC 14 

NC 13 

Q' 12 

Q 11 

vDD 

DATA 
IN 

NC 

NC 

NC 

NC 

Q 10 MODE 
CONTROl 

Vss ClOCK 
DElAYED 

NC•NO CONNECTION 5~2671 
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HCC/HCF4031 B 

register packages while allowing reduced clock 
drive fan-out and transition-time requirements. A 
third cascading option makes use of the Q' output 
from the 1/2 stage, which is available on the next 

FUNCTIONAL DIAGRAM 

DATA IN 

MODE 
CONT. 

RECIRC. 
DATA 2 
IN 

CLOCK IN 

~ 

JQ. 

..!. 

..1. 

CONTROL 
LOGIC 

CLOCK 
LOGIC 

DELA~ED 

negative-going transition of the clock after the Q out­
put occurs. This delayed output, like the delayed 
clock Clo, is used with clocks having slow rise and 
fall times. 

- 64 rL STAGES 

CL ,......_z__ 

_____fL_ 

112 

DATA 
OUT 

DATA 
OUT 

Q' 
CLOCK OUT STAGE rL 

YDo =16 
Yss = 8 
NC: 3,4,11,12,13,14 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VDD . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one 1nput) 

P1o1 Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tslg Storage Temperature 

5-2666 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to VDo + 0 5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 
-65 to+ 150 oc 

Stresses above those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce Th1s 1s a stress rating only and 
functional opera bon of the dev1ce at these or any other cond1t1ons above those Indicated 1n the operabonal secbons of th1s specification IS not Implied 
Exposure to absolute maximum rat1ng cond1t1ons for external penods may affect dev1ce rehab1lrty. 
• All voltage values are referred to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage · HCC Types 3 to+ 18 v 
HCF Types 3 to+ 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40to+85 oc 
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LOGIC DIAGRAM AND TRUTH TABLES 

.f{ 
ALL .....,.5 .t.RE PROTECTED IY 
COSIMDS PAOI'ECTION fiETWOM 

CLO~CK 2 CL 

9 CLo 

a 

INPUT CONTROL CIRCUIT 

Data Recirc. Mode Bit Into 
Stage 1 

1 X 0 1 

0 X 0 0 

X 1 1 1 

X 0 1 0 

TYPICAL STAGE 

Data CL Data+ 1 

0 _r 0 

1 -' 1 

X "'\_ NC 

1 = HIGH LEVEL 0= LOWLEVEL 
X = DON'T CARE 

CL 

HCC/HCF4031 B 

CL 

r-------------------~·~~0 

s~ 2667 
CL 

OUTPUT FROM Q' (pin 5) 

Data+ 64 CL Data+ 64.5 

0 "'\_ 0 

1 "'\_ 1 

X _r NC 

NC = NO CHANGE 

Iifi SGS·ntOMSON 
~I IJWUICII@I<I!.rnt!:'ili!I@OOUI:$ 
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HCC/HCF4031 8 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow 

. 25°C TH, h 
. Unit 

(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 
0/20 20 100 0.08 100 3000 I1A 

HCF 
0/5 5 20 0.04 20 150 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v," Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 
v,L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 

Voltage 9/1 < 1 10 3 3 3 v 
13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 -1.6 -3.2 -1.15 
Source HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 
(So_l,!rce) 0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
Q,Q,Q 0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 mA 
CLo 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

015 0.4 5 2.56 2.04 4 1.44 
Sink 0/10 0.5 10 6.4 5.2 10.4 3.6 
Current Q Types 

0/15 1.5 15 16.8 13.6 27.2 9.6 
0/5 0.4 5 2.08 1.74 4 1.43 

mA 
HCF 

0/10 0.5 10 5.01 4.42 10.4 3.74 
Types 

0/15 1.5 15 13.6 11.56 27.2 9.52 
loL Output 

HCC 
015 0.4 5 0 64 0.51 1 0.36 

Sink 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
Q,Q' 0/5 0.4 5 0.52 0.44 1 0.36 

mA 

CLo HCF 
0/10 0.5 10 1.3 1.1 2.6 0.9 

Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH. I1L Input HCC 0/18 ±10-5 
Leakage Types 18 ± 0.1 ± 0.1 ± 1 

Current Any Input I1A 
HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

c, Input Capacitance Any Input 5 7.5 pF 

• T Low= - 55"C for HCC devtce :- 40"C for HCF devtce 
• T Hgh = + 125"C for HCC deVICe : + ss·c for HCF devtce. 

The N01se Margtn for both .. , .. and "'O"'Ievelts. 1V mm. wtth Voo = SV, 2V mtn. wtth Voo = 10V, 2.5 V mtn. wtth Voo = 15V. 
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HCC/HCF4031 B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Symbol Parameter 
Test Conditions Value 

Voo (V) Min. Typ. Max. 

IPHL, Propagat.!Qn Delay Ttme : 5 250 500 
IPLH, IPLH Clock to a, 

Clock to a 
10 110 220 

15 90 180 

IPHL, Propagation Delay Time : 5 190 380 
IPLH, IPHL Clock to a· 

Clock to a 
10 80 160 

15 65 130 
Clock to CLo 5 100 200 

10 50 100 

15 40 80 

hHL', ITLH Transition Time : 5 100 200 
(any output, except atrHLl 10 50 100 

15 40 80 

hHL a, 5 50 100 
10 25 50 
15 20 40 

!setup Data Setup Time 5 30 60 
10 15 30 
15 10 20 

!hold Data Hold Time 5 30 60 
10 15 30 
15 10 20 

lw Clock Pulse Width 5 120 240 
10 50 100 
15 40 80 

I max Maximum Clock Input 5 2 4 
Frequency** 10 5 10 

15 6 12 

t,, It Clock Input Rise or Fall Time* 5 1000 

10 1000 

15 200 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

J.IS 

• If more than one unit is cascaded in the parallel clocked application, trCL should be made less than or equal to the sum of 
the propagation delay at SOpF and the transmition time of the output dnving stage. 
• • Maximum Clock Frequency for Cascaded Umts: 

a) Using Delayed Clock Feature 1n Recirculation Mode 

fmax ; (n-1) CLD prop delay ! Q prop delay + set-up time where n ; mmber of packages 
b) Not Usng Delaye Clock : 

fmax ; ----:---..!:1-:------,,...---:-­
propagatlon delay + set-up t1me 
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HCC/HCF4031 B 

Typical Output Low (sink) Current Characteristics. 

G·lllt 

T•mb·ts•c YGS .,15 

20 

1& , ... 
" / 

v sv 
ll ... 

10 12 Vos(VJ 

Typical Output High (source) Current Charac­
teristics. 
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-loH 
(mA) 

10 

20 

30 

""S•-5 

\ 

T41mb• 2s•c 

G·llU 

~ 
-10Y 

-1SY 

10 -Vos (V) 

Minimum Output Low (sink) Current Charac­
teristics. 

6-UU 

Tamb" 25"C 

. 
12 

~ 

10 
1/ 

~ 
~ 

J 

rl •• 

10 12 Yos(Vl 

Minimum Output High (source) Current Charac­
teristics. 

0 
·IOH 

(mAl 

10 

15 

v 5 • -sv 

1amb•25-c: 

I 

G-U1! 

1"-o ·lOY 

-15Y 

10 -Vos (V) 



HCC/HCF4031 B 

TYPICAL APPLICATIONS 

CASCADING USING DIRECT CLOCKING FOR HIGH SPEED OPERATION (SEE CLOCK RISE AND FALL 
TIME REQUIREMENT). 

voo 

t DATA 15 
MODE 
C NTROL 10 

I RECIRC 
INPUT 

6 

CLOCK DRIVER 

L------------------------------------------------------------~ 
MODE CONTROL v00 :RECIRCULATION 

GND =NEW DATA 

CASCADING USING DELAYED CLOCKING FOR REDUCED CLOCK DRIVE REQUIREMENTS. 

DELAYED CLOCK 
TO CLOCK NEW 
DATA INTO FIRST 
REGISTER 

*FOR RECIRCULATION 
MODE ONLY. 
FF TO DELAY DATA UNTIL 
FIRST REGISTER DELAYED 
CLOCKING HAS OCCURRED 

a 

MODE CONTROL 

VDD = RECIRCULATION 

GNO=NEW DATA 

S-26ffi 

Q 
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HCC/HCF4031 B 

TYPICAL APPLICATIONS (continued) 

CASCADING USING HALF- CLOCK-PULSE DELAYED DATA OUTPUT (Q') TO PERMIT USE OF SLOW 
RISE AND FALL TIME CLOCK INPUTS. 

a· 

a 

~-----------------------------------------------------------~ 
MOOE CONTROL v00 :RECIRCULATION 

GND =NEW DATA 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Input Leakage Current. 

8/8 
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v~ 
Vss 

NOTE:MEASURE INPUTS 
SEQUENTIALLY. TO 80TH 
VoD AND Vss CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Voo 

VDD 

5~199411 

S- 2610 

Noise lmmun1ty. 

voo 

viH 
0'--- r 0 

viL 

<ss S-207911 



• INVERT INPUTS ON ALL ADDERS FOR SUM 
COMPLEMENTING APPLICATIONS 

• FULLY STATIC OPERATION .. .DC TO 10MHz 
(typ.)@ Voo = 10V 

• BUFFERED INPUTS AND OUTPUTS 
• SINGLE-PHASE CLOCKING 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV. 10V. AND 15V PARAMETRIC RATING 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25,C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N'13A. "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC/40328/40388 (extended temperature 
range) and HCF40328/40388 (intermediate tem­
perature range) are monolithic integrated ctrcuits. 
avatlable 1n 16-lead dual in-line plastic or ceramic 
package and plastic micro package. 

The HCC/HCF4032B and HCC/HCF4038B types 
consist of three serial adder circuits with common 
CLOCK and CARRY-RESET inputs. Each adder 
has two provtsions for two serial DATA INPUT sig­
nals and an INVERT command signal. When the 
command signal is a logical "1", the sum is com­
plemented. Data words enter the adder with the 
least significant bit first ; the sign bit trails. The output 
is the MOD 2 sum of the input bits plus the carry from 
the previous bit position. The carry is only added at 
the positive-going clock transition for the 
HCC/HCF4032B or at the negative-going clock for 
the HCC/HCF4038B. thus. for spike-free operation 
the input data transitions should occur as soon as 
possible after the triggering edge. The CARRY is 
reset to a logical "0" at the end of each word by ap­
plying a logical "1" signal to a CARRY-RESET input 
one-bit-position before the application of the first bit 
of the next word. 

June 1989 

HCC/HCF40328 
HCC/HCF40388 

TRIPLE SERIAL ADDERS 

EY 
(Piasttc Package) 

M1 
(M1cro Package) 

F 
(Ceramtc Package) 

• C1 
(Plastic Ch1p Carner) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

PIN CONNECTIONS 

SUM 3 16 •oo 

INVERT 3 2 15 A3 

CLOCK 14 83 

SUM 2 13 A2 

INVERT 2 5 12 82 

CARRY 
RESET 

11 81 

INVERT 1 7 10 AI 

•ss 9 SUM I 

S-2677 
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HCC/HCF4032B/4038B 

FUNCTIONAL DIAGRAM 

10 
AI 

II 
81 ADDER _!l_SUM I 1 I INVERT 1 

-
,----------J 

A2 
13 

82 
12 

ADDER ~SUM2 5 2 INVERT 2 

..-f-

~ 
AJ 15 

83 
14 

ADDER _!_SUM 3 
INVERT 3 

2 3 

CL 
3 

CARRY 6 I 
RESET 

Vss = 8 
vDD = 16 5-2612 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 mA 

Plot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types - 40 to+ 85 oc 

Tslg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. ThiS IS a stress 
ratmg only and functional operat1on of the dev1ce at these or any other conditions above those ind1cated in the operational sections 
of th1s specification IS not Implied Exposure to absolute max1mum ratmg conditions for external periods may affect dev1ce reliability. 
• All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types - 40 to+ 85 oc 
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HCC/HCF4032B/4038B 

LOGIC AND TIMING DIAGRAMS 
(one of three serial adders) 

40328 

r-------- -------------------, 

Al 

., 

lrn£RT 1 

CARRY 
RESET 

ADDER I 

L--------

I TO AllllERS z AND 3 

>-----...___ S-21rJ 

WORD I • WORD J 

I 

I 

II 

.----
I 

INVt.NT 

LIL 'II L_L0-h-~ 'L 
I 

I I 

CARRY 
'fESET 

SUM 

-

-

All INPUTS ARE PROTECTED BY 
COSIMOS PfOI'ECTION NETWORK 

l I 
! 

l r---

I 1._ I II 

TRUI[ SUM 

WORD 1 O.Q111100 = + 60 
WORD 2 0.0110010 = +50 

0.1101110 = + 110 

WORD J • WOAD 6 

.__ IL- L 

[L 

IL 'L IL ~ IL IL IL 
-

~ 

-
.__ r-L ,.-IL 

CONP\£M£11T£D SUM 

S-H"-

WORD 3 1 .1 011 011 = - 37 
WORD 4 1 .1 00111 0 = - 50 

1.0101001 = -87 
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HCC/HCF4032B/4038B 

LOGIC AND TIMING DIAGRAMS (continued) 

40388 

AOOER 1 

Al 

81 

I TO AOOERS 2 AND 3 

>---'------11----- S-16'5 

4/7 
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f.-------_::_TA,uc::_E_s,uO::M'-------.j.---_:::CO~M:::_P~L£MENTEO SUM 

All INPUTS ARE PROTECTED BY 
COS/MOS PROI'ECTION NETWORK 

WORD1 
WORD2 

1.1000011 = -61 
1.1001101 = -51 

1.0010000 = -112 

WORD3 
WORD4 

0.0100100 = 
0.0110001 = 
0.1010101 = 

+ 36 
+49 
+85 



HCC/HCF4032B/4038B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo TLow 
. 25°C TH, h 

. Unit 

(V) (V) (j.IA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 j.iA 

0/5 5 20 0.04 20 150 
HCF 

0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VOH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 <I 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 <I 5 3.5 3.5 3.5 
Voltage 1/9 <I 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 <I 10 3 3 3 v 

13.5/1.5 <I 15 4 4 4 

ioH Output 0/5 2.5 5 -2 -1.6 -3.2 -
Drive 

HCC 
1.15 

Current 
Types 0/5 4.6 5 - - -1 -

0.64 0.51 0.36 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 mA 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

0/5 2.5 5 - - -3.2 -1.1 

HCF 
1.53 1.36 

Types 0/5 4.6 5 - - -1 -
0.52 0.44 0.36 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

ioL Output 0/5 0.4 5 0.64 0.51 I 0.36 
Sink HCC 

0110 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH• Ill Input HCC 0/18 18 ± 0.1 ±lo-s ± 0.1 ± 1 
Leakage Types 

Any Input j.iA Current 
HCF 0/15 15 ± 0.3 ±lo-s ± 0.3 ±I 

Types 

c1 Input Capacitance Any Input 5 7.5 pF 

• T Low = - 55 C for HCC dev1ce . - 40 C for HCF dev1ce. 
• THOQI> = + 125"C for HCC device : + 85"C for HCF device. 

The Noise Margin for both "1" and "0" level is : IV min. with Voo = 5V, 2V min. with Voo = 10V. 2.5V mm. with Voo = 15V. 
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HCC/HCF4032B/4038B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kQ, 
all input rise and fall time = 20ns) 

Test Conditions Value 
Parameter Symbol 

Voo (V) Min. Typ. Max. 

tPHL. Propagation Delay Time A, 8, or 5 260 520 
tPLH Inverter Inputs to Sum Outputs 10 120 240 

15 90 180 

tPHL. Propagation Delay Time 5 325 650 
tPLH (clock input to sum outputs) 10 175 350 

15 150 300 

hHL, Transition Time 5 100 200 
hHL 10 50 100 

15 40 80 

thold Data Input Hold Time 5 120 200 
(clock edge to A, B, or reset 10 50 80 
inputs) 

15 40 60 

fmax Maximum Clock Input Frequency 5 2.5 4.5 

10 5 10 

15 7.5 15 

t,, t,• Clock Input Rise or Fall Time 5 500 

10 500 

15 500 

Unit 

ns 

ns 

ns 

MHz 

JlS 

• If more than one umt IS cascaded t, should be made less than or equal to the sum of the trans111on t1me and the f1xed propa­
gatiOn delay of the output of the dnvmg state for the est1mated capac111ve load 

Typical Output Low (sink) Current. 

G 2JJ6 

Tamb'"' 2s•c 
~s=~c--

24 

20 

16 
1101 

12 """' --
I 

v sv 
II 
~ I 

10 12 Vos!Vl 
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Minimum Output Low (sink) Current Charac­
teristics. 

1oL 

(mAj 

12 

10 

f---
1-

G 2337 

/ 1-"" c------l--1 _j_ ,_ 

1-+-+-+--t. -+/-Y-=H--rHt~-d~ -~-
• r-r _ 1 lL . ~-~__:___._ 1,_ ~-L 

1 i i 10V i : , : 

6 W- 1-" 'l ' ' .---- -- ...-i I ; ' + I -+-
I : I 

L J I LL 

~-l_l ; I -) :~-
10 12 Vos!V) 



Typical Output High (source) Current Charac­
teristics. 

0 
-loH 

(mAl 

10 

20 

30 

to. 

I~ 

I I 
!-.... VGs=-SV 

L\. 

1\ -
I'-

~ 
I'. 
I' 

lamb =25'"C 
c-+---,-I 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

INPU~ 

Voo +----

~-
•ss --NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Yss· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

.;2_0Y 

...... 
1- 4f - -

I 

10 -Yos IYl 

•oo 

•ss 
S-1992n 

vr 

v!s 

5-199412 

HCC/HCF40328/40388 

Minimum Output High (source) Current Charac­
teristics. 

!\.. 
0 

-loH 

(mA 
) ' 

10 

I~ 

I I 
f... VGs•-SV 

~ 
1\' 

r-.... 
!-.... 

.... -lOY 

I r-.... 
I ,.... 

Tamb=25-c 

I ~~ -~ -i- -, IS 

10 

Input Voltage. 

G 2339 

--+--

fi151-
-•os IVl 

S-207911 

717 
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HCC/HCF4034B 
8-STAGE STATIC BIDIRECTIONAL PARALLEUSERIAL 

INPUT/OUTPUT BUS REGISTER 

• BIDIRECTIONAL PARALLEL DATA INPUT 
• PARALLEL OR SERIAL INPUTS/PARALLEL 

OUTPUTS 
• ASYNCHRONOUS OR SYNCHRONOUS PAR­

ALLEL DATA LOADING 
• PARALLEL DATA-INPUT ENABLE ON "A" 

DATA LINES (3-state output) 
• DATA RECIRCULATION FOR REGISTER EX­

PANSION 
• MUL TIPACKAGE REGISTER EXPANSION 
• FULLY STATIC OPERATIONAL DC-T0-5MHz 

(typ.) AT Voo = 10V 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND2s·c 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N.13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4034B (extended temperature range) and 
HCF4034B (intermediate temperature range) are 
monolithic integrated circuits, available in 24-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4034B is a static 
eight-stage parallel-or serial-input parallel-output 
register. It can be used to : 1) bidirectionally transfer 
parallel information between two buses ; 2) convert 
serial data to parallel form and direct the parallel 
data to either of two buses ; 3) store (recirculate) 
parallel data, or 4) accept parallel data from either 
of two buses and convert that data to serial form. In­
puts that control the operations include a single­
phase CLOCK (CL), A DATA ENABLE (AE), 
ASYNCHRONOUS/SYNCHRONOUS (NS), A-
8US-T0-8-8US/8-8US-TO-A-8US (N8), and 
PARALLEU SERIAL (P/S). Data inputs include 16 
bidirectional parallel data lines of which the eight A 
data lines are inputs (3-state outputs) and the 8 data 
lines are outputs (inputs) depending on the signal 
level on the N8 input. In addition, an input for 
SERIAL DATA is also provided. All register stages 
are D-type master-slave flip-flops with separate 

June 1989 

EY F 
(Plastic Package) (Ceram1c Fnt Seal Package) 

M1 
(Micro Package) 

ORDER CODES : 
HCC4034BF HCF4034BEY 

HCF4034BM1 

PIN CONNECTIONS 

"' "' z 
~ 

;! ... 
0 

' ~ 

""A"" ENABLE 
SERIAL 
INPUT 

A/8 

Vss 

(1 

I 2 

I 3 

I ' 
5 

6 

7 

e 
9 

10 

11 

12 

24 ~ 
2JD 
22p 
21 p 
lO 

19 

18 ] 

17 

16 ) 

15 ] 

14] 

o) 

voo 

CLOCK 

AIS 

PIS 

$-11,61 
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HCC/HCF4034B 

master and slave clock inputs generated internally 
to allow synchronous or asynchronous data transfer 
from master to slave. Isolation from external noise 
and the effects of loading is provided by output buf­
fering. 
PARALLEL OPERATION -A high P/S input signal 
allows data transfer into the register via the parallel 
data lines synchronously with the positive transition 
of the clock provided the A/S input is low. If the A/S 
input is high the transfer is independent of the clock. 
The direction of data flow is controlled by the AlB 
input. When this signal is high the A data lines are 
inputs (and B data lines are outputs) ; a low AlB sig­
nal reverses the direction of data flow. The AE-input 
is an additional feature which allows many registers 

FUNCTIONAL DIAGRAM 

SERIAL 
INPUT 

~ ..... 
EIIIA!JLE .,. 
A/S Sl 0 

PIS 

CLOCK 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

VI Input Voltage 

II DC Input Current (any one Input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operat1ng Temperature : HCC Types 
HCFTypes 

Tstg Storage Temperature 

Sl 

to feed data to a common bus. The A DATA lines are 
enabled only when this signal is high. Data storage 
through recirculation of data in each register stage 
is accomplished by making the AlB signal high and 
the AE signal low. 

SERIAL OPERATION-A low P/S signal allows ser­
ial data to transfer into the register synchronously 
with the positive transition of the clock. The A/S input 
is internally disabled when the register is in the serial 
mode (asynchronous serial operation is not 
allowed). The serial data appears as output data on 
either the B lines (when AlB is high) or the A lines 
(when AlB is low and the AE signal is high). Register 
expansion can be accomplished by simply cascad­
ing HCC/HCF4034B packages. 

~Ah DATA LINES 

6 STACES 0 51 

"B" DATA LINES 

Value Unit 

-05to+20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
±10 mA 

200 mW 

100 mW 

-5510+ 125 oc 
-4010+85 oc 
-65t0+150 oc 

Stresses above those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s 1s a stress 
rating only and functional operation of the device at these or any other conditions above those indicated on the operational sec­
tions of this specification is not 1mphed Exposure to absolute max1mum ratmg cond1t1ons for external periods may affect dev1ce 
rehab1lity 
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RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCFTypes 

V1 Input Voltage 

Tap Operating Temperature : HCC Types 

LOGIC DIAGRAMS 

STEERING LOGIC 

AB 

AE 

P/S 

A/S 

CLOCK 

HCFTypes 

PIS 

S-2681 

HCC/HCF4034B 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 tO+ 125 oc 
-40to+85 oc 

N 

ii 

M 

M" 

I 

P/S 

.£1: CLs 

CLs 

CLM 

CLM 
ALL INPUTS ARE PROTECTED BY 
COSJMOS PAOI'ECTION NETWORK 
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HCC/HCF40348 

LOGIC DIAGRAM AND TRUTH TABLE 

REGISTER STAGE (1 of 8 stages) 

INPUTS 

CL M 
.. CL s 

.. D 

\____ \____ 0 

__} \____ 0 

\____ __} 0 

__} __} X 

\____ \____ 

__} \____ 

\____ ~- 1 

.& ~ LEVEL CHANGE 
INVALID CONDI-

OUT 

Q 

0 

0 

0 

----------------

----- ____ -~-'!f _EI!if!J_~T~ ___ _ 

All INPUTS ARE PROTECTED BY 
COS/NOS PROfECTION NETWORK 

FOR REGISTER INPUT-LEVELS AND RESULTING REGISTER OPERATION 

"A" P/S AlB AIS Operation• 
Enable 

0 0 0 X Senal Mode ; Synch. Senal Data Input, "A" Parallel Data Outputs D1sabled 

0 0 1 X Serial Mode ; Synch. Serial Data Input, "B" Parallel Data Output 

0 1 0 0 Parallel Mode ; "B" Synch. Parallel Data Inputs, "A" Parallel Data Outputs 
Disabled 

0 1 0 1 Parallel Mode ; "B" Asynch. Parallel Data Inputs, "A" Parallel Data Outputs 
Disabled 

0 1 1 0 Parallel Mode ; "A" Parallel Data Inputs Disabled, "B" Parallel Data Outputs, 
Synch. Data Recirculation 

0 1 1 1 Parallel Mode ; "A" Parallel Data Inputs Disabled, "B" Parallel Data Outputs, 
Asynch. Data Recirculation 

1 0 0 X Serial Mode ; Synch. Serial Data Input, "A" Parallel Data Output 

1 0 1 X Serial Mode ; Synch. Serial Data Input, "B" Parallel Data Output 

1 1 0 0 Parallel Mode ; "B" Synch. Parallel Data Input, "A" Parallel Data Output 

1 1 0 1 Parallel Mode ; "B" Asynch. Parallel Data Input, "A" Parallel Data Output 

1 1 1 0 Parallel Mode ; "A" Synch. Parallel Data Input, "B" Parallel Data Output 

1 1 1 1 Parallel Mode ; "A" Asynch. Parallel Data Input, "B" Parallel Data Outpu 

• Outputs change at positive transition of clock in the serial mode and when the AJS control inputs is "low" in the parallel 
mode 
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HCC/HCF4034B 

TIMING DIAGRAM 

CLOCK 

"A" ENABLE 

PIS 

AlB 

AIS n n r----
SERIAL 
DATA 

A1 

A2 n 
A3 

A4 n 
A5 

A6 n 
A7 

A8 n llSL 

81 

82 ~------------------~r--Lll_ 
83 L.__f1_J 
B4 ~------------~r--Lll_ 
85 L.JUl 
B6 ~--------~~ 
87 

88 

I. ..a·· OATA LINES ARE OUTPUTS 

5/12 

237 



HCC/HCF4034B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Values 
Symbol Parameter VI Vo llol Voo TLow * 25°C TH, h * 

(V) (V) (J.1A) 

IL QUiescent 0/5 
Current HCC 0/10 

Types 0/15 
0/20 

HCF 
0/5 
0110 

Types 
0115 

VoH Output High 0/5 < 1 
Voltage 0/10 < 1 

0/15 < 1 

VoL Output Low 5/0 < 1 
Voltage 10/0 < 1 

15/0 < 1 
VIH Input High 0.5/4.5 < 1 

Voltage 1/9 < 1 
1.5/13.5 < 1 

V1L Input Low 4.5/0.5 < 1 
Voltage 9/1 < 1 

13.5/1.5 < 1 
loH Output 0/5 2.5 

Dnve HCC 0/5 4.6 
Current Types 0/10 95 

0/15 13.5 
0/5 2.5 

HCF 0/5 4.6 
Types 0/10 9.5 

0/15 13.5 
loL Output 

HCC 
0/5 0.4 

Sink 0/10 0.5 
Current Types 

0/15 1.5 
0/5 0.4 

HCF 
0/10 0.5 

Types 
0115 1.5 

IIH. hL Input HCC 0/18 
Leakage T}'pes 
Current HCF 

Any Input 

Types 
0/15 

loH 3-State HCC 0/18 0/18 
Output Types 

Leakage HCF 
Current Types 

0/15 0/15 

c1 Input Capacitance Any Input 
* TL- = - 55'C for HCC device :- 40'C for HCF device. 
* T Hogh = + 125'C for HCC device : + es·c for HCF device 

(V) 

5 
10 
15 
20 
5 
10 
15 
5 
10 
15 
5 
10 
15 
5 
10 
15 
5 
10 
15 
5 
5 
10 
15 
5 
5 
10 
15 
5 
10 
15 
5 
10 
15 

18 

15 

18 

15 

Min. Max. Min. Typ. Max. Min. 
5 0.04 5 
10 0.04 10 
20 0.04 20 
100 0.08 100 
20 0 04 20 
40 0.04 40 
80 0.04 80 

4 95 4.95 4.95 
9.95 9.95 9 95 
14.95 14.95 14.95 

0 05 0 05 
0 05 0 05 
0.05 0.05 

3.5 3.5 3.5 
7 7 7 

11 11 11 
1.5 1.5 
3 3 
4 4 

-2 -1.6 -3.2 -1.15 
-0.64 -0.51 -1 -0.36 
-1.6 -13 -2.6 -0.9 
-4.2 -3.4 -6.8 -2.4 
-1.53 -1.36 -3.2 -1.1 
-052 -0.44 -1 -0.36 
-1.3 -1.1 -2.6 -0.9 
-36 -3.0 -6.8 -2.4 
0 64 0.51 1 0.36 
1.6 1.3 2.6 0.9 
4.2 3.4 6.8 2.4 
052 0.44 1 0.36 
13 1.1 26 0.9 
3.6 3.0 6.8 2.4 

± 0.1 ±10-5 ± 0.1 

±0.3 ±10-5 ±0.3 

± 0.4 ±to""" ±0.4 

± 1.0 ±10""" ± 1.0 

5 7.5 

The Noise Margin lor both "1" and "O"Ievel is: 1V min. with Voo =5V, 2V min. with Voo= 10V, 2.5V min. with Voo = 15V. 
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Max. 
150 
300 
600 
3000 
150 
300 
600 

0.05 
005 
0.05 

1.5 
3 
4 

± 1 

±1 

± 12 

±7.5 

Unit 

J.1A 

v 

v 

v 

v 

mA 

mA 

J.lA 

J.1A 

pF 



HCC/HCF4034B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 
Unit 

tPHL. tPLH Propagation Delay Time : 5 350 700 
A (B) Parallel Data in to 10 120 240 ns 
B (A) Parallel Data Out 

15 85 170 

tpLz, tPHZ 3-state Propagation Delay Time 5 200 400 
tpzL. tpzH AlB or AE to "A" OUT 10 80 160 ns 

15 60 120 

irHL, irLH Trans1t1on Time 5 100 200 

10 50 100 ns 

15 40 80 

tsetup Data Setup Time Senal Data to 5 80 160 
Clock 10 30 60 ns 

15 20 40 

Parallel Data to Clock 5 25 50 

10 15 30 ns 

15 10 20 

tw H1gh-level Pulse Width, AE, PiS, 5 175 350 
AIS 10 70 140 ns 

15 40 80 

fcL Maximum Clock Frequency 5 2 4 

10 5 10 MHz 

15 7 14 

tw Clock Pulse Width 5 125 250 

10 50 100 ns 

15 35 70 

fr. tf Clock Input Rise or Fall Time 5.10.15 15 j.lS 

• If more than one umt 1s cascaded. t. should be made less than or equal to the sum of the transition t1me and the fixed propagation delay of the 
output of the dnv1ng stage for the estimated capac1t1ve load. 
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HCC/HCF4034B 

Typical Output Low (sink) Current Characteristics. 

G 2331 

TAmb·251C 
VG~15Y 

20 

.. 
10i 

12 
1/ 

5 

1 1--' 
(.' 

10 12 Vos(Y} 

Typical Output High (source) Current Charac­
teristics. 

-roH 
(mA) 

10 

20 

30 

1\, 

VGs=-SY 

' :\. 
,\ 

1\ 

r""' -lOY 

" 
lamb =25"C 

I I 1 
.. -j 

10 

TYPICAL APPLICATIONS 

G2l31 

EE 
-vos IVl 

Minimum Output Low (sink) Current Charac­
teristics. 

'oL 
lmAl 

12 

10 

G 2331 

--~+-" 4 lamb= 25-c +- ' I I riJJ= 
Y!li~15 

IL I 

tit~~-;: r- !/ -t ·-t 
r-r i -lOY -r r··a ~j __ ~-~l ~·+-~:--

I ' 

i I : i 
I 

~--1-1-c-+-- -r---1--H-1 I , I f , 
1 -i i- -- ' .i .i. -i i I ·:-

10 12 VosiY) 

Minimum Output High (source) Current Charac­
teristics. 

-IOH 

CmA) 

10 

~ 

I~ 

FF 

I I 
VGs=-SV 

-.L . 
Tamb"'2S"'C 

TI 11 J.-

G 2339 

4 

r""' -lOY 

-15V 

1 'I~-

10 -Yos Cvl 

16-BIT PARALLEL IN/PARALLEL OUT PARALLEL IN/SERIAL OUT, SERIAL IN/PARALLEL OUT, SERIAL 
IN/SERIAL OUT REGISTER. 
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HCC/HCF40348 

TYPICAL APPLICATIONS (continued) 

16-BIT SERIAL IN/GATED PARALLEL OUT REGISTER 

.A"ENA~E __ _ 

tl 
S-1Qr 

FREQUENCY AND PHASE COMPARATOR. 

TIMING DIAGRAM 

II 

" 
CLOCK 

PIS 

~·MI. """ -~-,--ll-c_f_2_"""\•l 
*WHEN fl :fZ, tw IS PROPORTIONAl TO THE PHASE OF fl WITH RESPECT TO 12 

L•'l SGS·THOMSON 
'1< lliiB~DCS 
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HCC/HCF40348 

TYPICAL APPLICATIONS (continued) 

SHIFT RIGHT/SHIFT LEFT WITH PARALLEL INPUTS 

SHIFT LEFT OU'f1IUT 

"A"'ENAILE 

"' if 

PIS 

SHIFT LEFT - .. ,., .. PARALLEL DATA - -·a• PARALLEL DATA-
SHIFT RIGHT pP ~~i~i~~ I li~~rlrlirl 

SHIFT RIGHT 
OUTPUT 

SHIFT LEFT 
INPUT •• 1 • L .. 1 8 

51 51 

REG.1 L.--.o 
PIS ·- PIS 

~ HCC/HC...--;::=: ... - . .. 40348 40J4B 

CLOCK 
CL ,- CL 

AlB 1 • AlB I 8 

l l SHIFT* 

r-- LEFT INPUT 

AIS AIS 

PARALLEL 
ENTRY CL 

AlE 

I .. 1-"'A" PARALLEL DATA 8 .. 1 -"'A"' PARALLEL DATA • 
~ 51 ~ 5I 

... _[ 
PIS REG.l 

'••_[ 
PIS REG.4 

HCC/HCF HCC/HCF 
AIS 40348 AIS 40341 

CL CL 
AlB 1-"'a"' PAAALL£1. DATA -----1 AlB 1-·a-PARAU.EL DATA-l 

r r r r r r r r TITTITIT 

A "High" ("Low") on the Shift Left/Shift Right input 
allows serial data on the Shift Left Input (Shift Right 
Input) to enter the register on the positive transition 
of the clock signaL A "high" on the "A" Enable Input 
disables the "A" parallel data lines on Reg. 1 and 2 
and enables the "A" data lines on registers 3 and 4 
and allows parallel data into registers 1 and 2. Other 

logic schemes may be used in place of registers 3 
and 4 for parallel loading. When parallel inputs are 
not used Reg. 3 and 4 and associated logic are not 
required. 
* Shift Left input must be disabled during parallel 

entry. 

N-STAGE REGISTER WITH FIXED SERIAL OUTPUT LINE 
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HCC/HCF4034B 

TYPICAL APPLICATIONS (continued) 

SAMPLE AND HOLD REGISTER-SERIAUPARALLEL IN-PARALLEL OUT 

SAMPLE I HOlD 

SERIAL DATA 

AIS 

CLOCK 

PIS 

SINGLE-AND DOUBLE-BUS SYSTEMS 

I 

I 
I 
I 
I 
I 
I 
I 
I 

MEMORY 
UNIT 

1 L PIS 

~. 
~. 
:--- ' 
f- . :I. :-----
r---• 

f- 'I 
~ 8 L __________ J 51 

I 

i r- ---------1 I 51 

I 
I 
I 

I 
I 
I 
I 
I 
I PERIPHERAL 
I UNIT 
I 

I 
I 
I 
I 
I 
I 
I 

I l..• PIS 
I 
,........_ 1 

~ 2 

:..-. , 
~ 4 

r- f 
~ :I ;--
~ L __________ .J 

··~ 
WREG. 1 

z 

' HCC/HCF 4 
40348 "A 

5 

• 
7 

8 .,. ... CL 

I I ! 

l l I ... A<S CL 
AE -

V REG. 1 

2 

, 
HCClHCF 

4 40348 
A 

5 

• 
7 

• 

TO DISPLAY ETC 

5-2689 

DOUBLE BUS SV'StF~ (~HABLE INPUTS ON BOTH SUJES) 

ll ~A£ 

BUS LINES (SINGLE) 

PIS~ PIS ••I--
,.~, 

X(I)REG. •1--- , , X(2)REG., 1 I--
z •1---- 2 1•1--
] •1--' i•r-. . 1--- ·~·· A j 4 

1--A B 
5 5 1---- 5 I 5 I--
6 H!g~~~F 6 1-- .

1

HtttHcF • r-40348 
I 

' 7 ~ ' I' 1--
8 8 - • • 1.----
5I AlB 11.15 CL Sl AlB AIS CL 

f 1 I I 

l ! l I 

I 
51 ... A<S CL . ,----------- A£ PIS -'I 

_____; 
1 Z REG. 

2 -.{ 
' -l 
4 HCC/HCF -l ARITHMETIC 

40348 UNIT A" 8 ---.; 5 
I 

6 ----: 
1 --j 
8 ~ L _________ 

TOZnd 
BUS 
SYSTEM 

-, 
I 
I 

I 

I 

- J 

.. , 

The "A" enable (AE) and AlB signals control all combinations of transfer between the reg1sters and bus systems 
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HCC/HCF40348 

TEST CIRCUITS 

Quiescent Device Current. Noise Immunity. 

Voo 

5-207911 

S-199211 

Input Leakage Current. 

T 
INP~ 

Voo -

~-
Vss --NOTE: MEASURE INPUTS 

v!s 

SEQUENTIALLY TO BOTH S-199412 
Yoo AND VSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VoO DR Vss 

12/12 
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HCC/HCF4035B 

4-STAGE PARALLEL IN/PARALLEL OUT SHIFT REGISTER 

• 4-STAGE CLOCKED SHIFT OPERATION 
• SYNCHRONOUS PARALLEL ENTRY ON ALL 4 

STAGES 
• JK INPUTS ON FIRST STAGE 
• ASYNCHRONOUSTRUE/COMPLEMENTCON­

TROL ON ALL OUTPUTS 
• STATIC FLIP-FLOP OPERATION ; MASTER-

SLAVE CONFIGURATION 
• BUFFERED INPUTS AND OUTPUTS 
• HIGH SPEED 12MHz (typ.) AT Voo = 10V 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURR 100nA AT 18V AND 25°C FOR 

HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4035B (extended temperature range) and 
HCF4035B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4035B is a four­
stage clocked signal serial register with provision for 
synchronous PARALLEL inputs to each s~e and 
SERIAL inputs to the first stage via JK logic. 
Register stages 2, 3, and 4 are coupled in a serial 
D flip-flop configuration when the register is in the 
serial mode (PARALLEUSERIAL control low). 
Parallel entry into each register stage is permitted 
when the PARALLEUSERIAL control is high. In the 
parallel or serial mode information is transferred on 
positive clock transitions. When the TRUE/COM­
PLEMENT control is high, the true contents of the 
register are available at the output terminals. When 
the TRUE/COMPLEMENT control is low, the out­
puts are the complements of the data in the register. 
The TRUE/COMPLEMENT control functions 
a~nchronously with respect to the CLOCK signal. 
JK input logic is provided on the first stage SERIAL 
input to minimize logic requirements particularly in 
counting and sequence-generation applications. 

July 1989 

Whith JK inputs connected together, the first stage 
becomes a D flip-flop. An asynchronous common 
RESET is also provided. 

--EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

-- • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4035BF HCF4035BM1 
HCF4035BEY HCF4035BC1 

PIN CONNECTIONS 

Ql/Qi 16 ~ Voo 

TRUE/ 15 02102 
COMP. 

K 3 14 03/03 

4 13 04/il4 

RESET 5 12 Pl-4 

CLOCK 6 11 Pl-3 

P/S TO Pl-2 

Vss 8 9 Pl-1 

S-2704 
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HCC/HCF40358 

FUNCTIONAL DIAGRAM 

SEA ~J IN _ 
K 

CLK 

PIS 

TIC 

RESET 

•oo =16 

•ss= s 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

P1o1 Total Power Dissipation (per package) 
Dissipation per Output Transistor 

PARALLEL IN 

HCC - HCF 4035B 
4- STAGE REGISTER 

Ql/Ql QZ/Ql QJ/QJ Q4/(i4 

TIC OUT 
S-2702 

for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

Value Unit 

- 0.5 to+ 20 v 
-0.5to+18 v 

- 0.5 to Voo + 0.5 v 
±10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 

- 65 to+ 150 oc 

Stresses above those listed under "Absolute Max1mum Ranngs" may cause permanent damage to the dev1ce Th1s 1s a stress rat1ng only and 
funcbonal operation of the dev1ce at these or any other conditions above those indicated in the operational sect1ons of this spec1f1catJon is not 
implied Exposure to absolute maxtmum rating condtttons for external penods may affect device rellabtlity. 
• All voltage values are referred 1o Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 
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LOGIC DIAGRAM 

i 
TRUE I " ...._ r-:-- T 
COMPI.E~ 

PIS : 0 a SERIAL MODE 
TIC = 1 = TRUE OUTPUTS 

D -

TRUTH TABLE 
FIRST STAGE 

PS 

ii 

Clock tn-1 (inputs) 

(a) J K R a •. , 
_} 0 X 0 0 
_} I X 0 0 

_} X 0 0 I 

_} I 0 0 a •. , 
_} X I 0 I 

\...._ X X 0 On-1 

X X X I X 

Cl 

i 
r 
I 

ALL INPUTS ARE PROTECTED BV 
COSINOS PROJECTION NETWORK 

tn (outputs) 

a. 
0 

I 

0 

On-1 
Toggle 
Mode 

I 

On-1 

0 

HCC/HCF4035B 

11 

04104 

.. .., 
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HCC/HCF4035B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo TLow 
. 25°C THogh 

. Unit 
(V) (V) (IJ.A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 I1A 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.4 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.514.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. IlL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
leakage Types 
Curent Any Input I1A HCF 

0/15 15 ± 0.3 ±10-5 ± 0.3 ±1 Types 

cl Input Capacitance Any Input 5 7.5 pF 
• T Low = - 55 C for HCC dev1ce - 40 C for HCF devoce. 
• T HQh = + 125"C lor HCC deVICe • + 85"C lor HCF device 
The No1se Margin for both "1" and "0" level IS: 1V mm wllh Voo = 5 V, 'ZI/ mon. w~h Voo = 10V, 2.5V min. wHh Voo = 15V. 
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HCC/HCF4035B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kr.!, 
typical temperature coefficient for all V00 = 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. 

CLOCKED OPERATION 

IPLH, tPHL PropagatiOn Delay Time 5 250 

10 100 

15 75 

lrHL, ITLH Transition Time 5 100 

10 50 

15 40 

fcL Maximum Clock Input Frequency 5 2 4 

10 6 12 

15 8 16 

tw Clock Pulse Width 5 100 

10 45 

15 30 

1,, It Clock Input Rtse or Fall Ttme 5 15 

10 15 

15 15 

lselup Data Setup Time J/K Lines 5 110 

10 40 

15 30 

tsetup Data Setup Time Parallel-In-Lines 5 70 

10 25 

15 20 
RESET OPERATION 

tPLH, IPHL Propagation Delay Time 5 230 

10 100 

15 80 

tw Reset Pulse Width 5 125 

10 55 

15 40 

Max. 
Unit 

500 

200 ns 

150 

200 

100 ns 

80 

MHz 

200 

90 ns 

60 

~s 

220 

80 ns 

60 

140 

50 ns 

40 

460 

200 ns 

160 

250 

110 ns 

40 

5/9 

249 



HCC/HCF4035B 

Typical Output Low (sink) Current Characteristics. 

G-.UH 

I I 
t--~'!'b·25·c VG~~ 

24 

16 
1101 

12 ··-
!/ 

v sv 
ll .... 
~ 

10 12 v051v1 

Typical Output High (source) Current Charac­
teristics. 

0 
-IOH 

(mA) 

10 

20 

30 

"' 1\ 

~ 

YGs • -SV 

r-. 

' 1". 

Tamb•25"C 

I I 

G-2331 

.....,~ov 

..... 
--1 ~ -~ 

10 -vos IV) 

Minimum Output Low (sink) Current Charac­
teristics. 

G 2337 

I 
·tti~~ Tamb=25-t 

VGS_:IS 
12 

""" ! 
I/ 

I ~ r--~~-1 _L_ / 

~- ·-::!_ ~-t.:L 
I ' ~ ,, ': __ 

10 

f-- r-~·; ~ I ++----
I ' 

l ' I l 
!/ I I I : 

~ll l J_J_j 
. I ! I I ;q i_L_ ' i r -~ 

10 12 Vos(V) 

Minimum Output High (source) Current Charac­
teristics. 

- 1oH 

lmA) 

10 

IS 

\... 
\I" 

·~ 

G-23 9 

1 
VGs .. -sv 

"' f---·· ---+--
\ '- ..... 

-10Y --

lamb =25"C ..,_-1SV 

I ~i-i -~-
_,_ 

"r r-
10 -vos <vJ 

6/9 J:,;;i SGS·THOMSON 
~I liilUCimi!.Eii'lll@OOUI:$ 
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TYPICAL APPLICATIONS 

BINARY-TO-BCD CONVERTER 

CLOCK 

CARRY 
INPUT 

voo 
RESET 

<>- ---

o----
o-----

9 wt ,t 12 t 

,--J PIS PI-I Pl-2 Pl-3 Pl-4 

1---~ CLOCK 

~J 
40358 

UK UNITS REGISTER 

____z_ TIC 

--rR 
01 02 OJ Ot, 

I IS 14 13 

~} -
'-------- P/S 

>-----

BCD 
UNITS 
OUT 

BCD UNITS CARRY FORWARD 

(BIOEC LOGIC) 

Pl-2 

TO UNITS { Pl-3 TO TENS { 
REGISTER REGISTER 

Pl-4 

EXAMPLE OF BINARY-TO-BCD CONVERSION 

co co 
(/) (/) 

....J ::::; 

58= 0 0 

Shift 

Shift 

0 0 

Shift 

0 0 

Add • 3 to Unit Decade & Shift 

0 0 

Shift 

0 

Add * 3 Units Decade & Shift 

0 

• From Left to R1ght 

HCC/HCF4035B 

9 Mlt .. t 12t 
,....--1_ PIS Pl-1 Pl-2 Pl-3 PI-4 

__6_ CLOCK 

J 40358 

~ R TEN5 REGISTER 

TIC 

R 01 02 OJ 

1 15 .. 

L- P/S 
BCD TENS 

(BIOEC LOGIC) 

Pl-2 

Pl-3 

Pl-4 

Units Tens 

04 

ll 

TE --}" 
ou 

NS 
T 

CARRY 
FORWARD 

S -270SI1 

TO NEXT 
DECADE 

Register Register 
I 

2 4 8 1 2 4 8 

0 0 

0 0 0 

1 1 

0 0 0 0 

8 5 

J:.Fii SliS·THOMSON 7/9 

~/ ~Di!:OOI<Il.~lliWDI:i!i 
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HCC/HCF4035B 

TYPICAL APPLICATIONS 

BIDECLOGIC 

VDD 

DOUBLE SEQUENCE GENERATOR 

819 

252 

P/5 

PJ-2 

Pl-3 

Pl-4 

STATE SEQUENCES 
Using a control line (E) two different state sequen­
ces can be generated. For example, suppose the 
following two sequences are desired on command 
(control line E). 

Control = E = 0 1 

a, a2 a3 a4 a, a2 a3 a4 
A B c D A B c D 

0 0 0 0 0 15 1 1 1 1 
1 1 0 0 0 14 0 0 1 1 
2 0 1 0 0 13 1 0 1 1 
5 1 0 1 0 10 0 1 0 1 
10 0 1 0 1 5 1 0 1 0 
4 0 0 1 0 11 1 1 0 1 
9 1 0 0 1 6 0 1 1 0 
3 1 1 0 0 12 0 0 1 1 
6 0 1 1 0 9 1 0 0 1 
13 1 0 1 1 2 0 1 0 0 
11 1 1 0 1 4 0 0 1 0 
7 1 1 1 0 8 0 0 0 1 
14 0 1 1 1 1 1 0 0 0 
12 0 0 1 1 3 1 1 0 0 
8 0 0 0 1 7 1 1 1 0 



HCC/HCF4035B 

TYPICAL APPLICATIONS 

SHIFT LEFT/SHIFT RIGHT REGISTER 

LEFT/ RIGHT 

RIGHT SHIFT 
INPUT 

CLOCK 

TRUE/COMPL. 

RESET 

LEFT SHIFT 
OUTPUT 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Input Current. 

v~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 

EITHER Voo OR VsS 

S-199211 

Voo 

•ss 

9 

Pl-4 

LEFT 
SHIFT 
INPUT 

RIGHT 
'---*---U SHIFT 

TRUE/COMP CONTROL IN TRUE MODE OUTPUT 

s- 21oe 

Input Voltage. 

Vss 

S-1991.12 

S-2079/1 
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HCC/HCF4041 UB 

QUAD TRUE/COMPLEMENT BUFFER 

• BALANCED SINK AND SOURCE CURRENT ; 
APPROXIMATELY 4 TIMES STANDARD "B" 
DRIVE 

• EQUALIZED DELAY TO TRUE AND COMPLE­
MENT OUTPUTS 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVESTANDARDN"13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4041 UB (extended temperature range) 
and HCF4041 UB (intermediate temperature range) 
are monolithic integrated circuits, available in 14-
lead dual in-line plastic or ceramic package and 
plastic micro package. 

The HCC/HCF4041 UB types are quad true/comple­
ment buffers consisting of n- and p-channel units 
having low channel resistance and high current 
(sourcing and sinking) capability. The HCC/­
HCF4041 UB is intended for use as a buffer, line 
driver, or COS/MOS-to-TTL driver. It can be used as 
an ultra-low power resistor-network driver for ND 
and D/A conversion, as a transmission-line driver, 
and in other applications where high noise immunity 
and low-power dissipation are primary design re­
quirements. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4041 BF HCF4041 BM1 
HCF4041 BEY HCF4041 BC1 

PIN CONNECTIONS 

G = 8 ( 4 

H = i (s 

8 (6 

•ss ( 1 

14 •oo 

13 ] 0 

12 ~N = 0 

11 ~M = 0 

10 ~ c 

9 ~l = c 

8 ~ K= C 

5- 2376 
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HCC/HCF4041 UB 

... ~· 
FUNCTIONAL DIAGRAM 

~
11 

D MoO M 

N .. i) 12 N 

v55 • 7 Yoo•t4 

5-llllll 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage: HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
It DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Tap Operating Temperature : HCC Types -55to+125 "C 
HCF Types -40to+85 "C 

Tstg Storage Temperature -65to+150 "C 

Stresses above those listed under "Absolute Mmumum Ratmgs" may cause permanent damage to the dev1ce Th1s 1s a stress 
rat1ng only and functional operanon of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operat1onal sect1ons 
of this specification is not Implied. Exposure to absolute maximum ratmg cond1t1ons for external penods may affect dev1ce reliability. 
• All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

v, 
Top 

217 

256 

Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

~ SfiS·YHOMSOII 
A."'f/lillO~DII!ili'IIICS 

Value Unit 

3 to+ 18 v 
3 to+ 15 v 
0 to Voo v 

-55 to+ 125 "C 
-40to+85 "C 



SCHEMATIC DIAGRAM 

Yoo Yoo 

INPUTC>---+-~,~-~.,...--,.._.-----,........___.~ ~ ~~M 

All INPUTS PROTECTEO 
8f COS/MOS INPUT 
PROTECTION NETWORK 

Yss Yss 

_rs ~foo 
I niP r ~ ~COMPLEMENT 
~1f1J ~OUTPUT 

T 9 S-l377 

HCC/HCF4041 UB 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Yo llol Voo Tlow . 25°C THigh • Unit 

(V) (V) {ItA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current 

HCC 0/10 10 2 0.02 2 60 
Types 0115 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 llA 
0/5 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 Types 
0/15 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.514.5 < 1 5 4 4 4 
Voltage 1/9 < 1 10 8 8 8 v 

1.5/13.5 < 1 15 12.5 12.5 12.5 

• TLow = - 55'C for HCC devtce : - 40"C for HCF device. 
* T Hogh = + 125'C for HCC device : + 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is : IV min. with Voo = SV, 2V min. with Voo • 10V, 2.5V min. with Voo = 15V. 
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HCC/HCF4041 UB 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v. Vo llol Voo TLow * 25°C THigh * Unit 

(V) (V) (JlA) (V) Min. Max. Min. Typ. Max. Min. Max. 

v,L Input Low 4.5/0.5 < 1 5 1 1 1 
Voltage 9/1 < 1 10 2 2 2 v 

13.5/1.5 < 1 15 2.5 2.5 2.5 

loH Output 0/5 2.5 5 -8.4 -6.4 -12.8 -4.6 
Drive 

HCC 0/5 4.6 5 -2.1 -1.6 -3.2 -1.2 
Current 

Types 0/10 9.5 10 -6.25 -5 - 10 -3.5 

0/15 13.5 15 -24 -19 -38 -13 
mA 

0/5 2.5 5 -6.8 -5.44 -12.8 -4.08 

HCF 0/5 4.6 5 -1.7 -1.36 -3.2 -1.02 
Types 0/10 9.5 10 -5.31 -4.25 -10 -3.18 

0/15 13.5 15 -20. 8 -16. 5-38 -12. 1 

loL Output 0/5 0.4 5 2.1 1.6 3.2 1.2 
Sink HCC 

0/10 0.5 10 6.25 5 10 3.5 
Current Types 

0/15 1.5 15 24 19 38 13 

0/5 0.4 5 1.7 1.36 3.2 1.02 
HCF 

0/10 0.5 10 5.31 4.25 10 3.18 
Types 

0/15 1.5 15 20.1 16.1 38 12.11 

I;H, I;L Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
leakage Types Any Input 
Current ).lA 

HCF 0/15 
15 ± 0.3 ±10-5 ± 0.3 ± 1 Types 

c, Input Capacttance Any Input 15 22.5 pF 

• TLow = - ss·c for HCC device - 40"C for HCF deVICe 
• TH~h = + 125"C for HCC device . + as·c for HCF device 

The Noise Margin for both "1" and "0" level is · 1V min with Voo = SV, 2V min. with Voo = 10V, 2 SV min w1th Vee = 15V 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3 %.fOC, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

lPLH• lPHL Propagation Delay Time 5 60 120 

10 35 70 

15 25 50 

lTHL, lTLH Transition Time 5 40 80 

10 20 40 

15 15 30 
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Minimum Output High (source) Current Charac­
teristics. 

-IoH 
(mAl 

10 

20 

30 

50 

60 

70 

80 

C.· 2823 
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Minimum Output Low (sink) Current Charac­
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Typical Output Low (sink) Current. 
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Typical Output High (source) Current Charac­
teristics. 
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HCC/HCF4041 UB 

Minimum and Maximum Transfer Characteristics-true Output-and Test Circuit. 
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Minimum Maximum Transfer Characteristics Complement Output-and Test Circuit. 
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Typical Power Dissipation vs. Input Rise and Fall 
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TEST CIRCUITS 

Quiescent Device Current. 

Voo 

S-199211 

Input Leakage Current. 

vr 
INP~ 

Voo -

~-
Vss --NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

vls Voo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Yss 

S-199412 

Noise Immunity. 

NOTE. 
TEST ANY ONE IP.PUT 
WITH OTHER INPUTS 

Voo 

AT Voo OR Vss VSS 

HCC/HCF4041 UB 

5-t99JI' 
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• CLOCK POLARITY CONTROL 
• Q AND Q OUTPUTS 
• COMMON CLOCK 
• LOW POWER TTL COMPATIBLE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 DOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVESTANDARDN. 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4042B (extended temperature range) and 
HCF4042B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 
The HCC/HCF4042B types contain four latch cir­
cuits, each strobed by a common clock. Com­
plementary buffered outputs are available from 
each circuit. The impedance of then- and p-channel 
output devices is balanced and all outputs are 
electrically identical. 
Information prese!J! at the data input is transferred 
to outputs Q and Q during the CLOCK level which 
is programmed by the POLARITY input. For 
POLARITY = 0 the transfer occurs during the 0 
CLOCK level and for POLARITY= 1 the transfer oc­
curs during the 1 CLOCK level. The outputs follow 
the data input providing the CLOCK and POLARITY 
levels defined above are present. When a CLOCK 
transition occurs (positive for POLARITY = 0 and 
negative for POLARITY= 1) the information present 
at the input during the CLOCK transition is retained 
at the outputs until an opposite CLOCK transition 
occurs. 

June 1989 

HCC/HCF4042B 

QUAD CLOCKED "D" LATCH 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
HCC4042BF HCF4042BM1 
HCF4042BEY HCF4042BC1 

PIN CONNECTIONS 

04 16 ~voo 

01 15 ill; 

Qi 14 04 

01 4 IJ OJ 

CLOCK 12 Qj 

POLARITY 6 11 OJ 

02 10 02 

Vss 02 

5-1361 
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HCC/HCF4042B 

FUNCTIONAL DIAGRAM 

01 

02 

OJ 

04 

CLOCK 

POLARITY 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

t& :v00 
8 =Vss 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

5-2358 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55to+125 "C 
-40to+85 "C 

-65t0+150 "C 

Stresses above those listed under "Absolute Maxtmum Ratmgs" may cause permanent damage to the devtce. Thts ts a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operattonal sections 
of this specification is not tmplied. Exposure to absolute maximum rattng condttions for external periods may affect device reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage HCC Types 3 to 18 v 
: HCF Types 3 to 15 v 

v, Input Voltage 0 to V00 v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 

218 
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LOGIC BLOCK DIAGRAM AND TRUTH TABLE 

ClOCK 

,-------------l 
: ONE OF FOUR LATCHES I 
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CLI 
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I 
I 

POLARITY ~ 

~~;-------IV I v : : 

L----- - - ----- - - - - - - -- _j ,_,, 

Clock 

0 
_;-

\_ 

HCC/HCF4042B 

Polarity 

0 

0 

s- 2299 

•ss 
All INPUTS ARE PROTECTED BV 
COS/MOS PROTECTION NETWORK 

Q 

D 

Latch 

D 

Latch 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow . 25°C THigh . Unit 

(V) (V) (J.lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 1 0.02 1 30 
Current 

HCC 0/10 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 J.lA 
0/5 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 

Types 
0/15 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 510 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

• TLow = - 55'C for HCC dev1ce . - 40'C for HCF dev1ce. 
• TH1gh = + 125'C for HCC dev1ce : + 85'C for HCF dev1ce. 

The Noise Marg1n for both "1" and "0" level is : IV min. with Voo = 5V, 2V min. with Voo = 10V, 2 5V min. w1th Voo = 15V. 
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HCC/HCF4042B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow . 25°C THigh . Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 - 1.6 -3.2 -1.15 
Dnve 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -036 
Current 

Types 0/10 9.5 10 - 1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 - 1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -036 
Types 0/10 9.5 10 -1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 04 5 0.64 0.51 1 0.36 
S1nk HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

I1H. I1L Input HCC 0/18 18 ± 0.1 ±10'5 ± 0.1 ± 1 
leakage Types 

Any Input !!A Curent HCF 
Types 

0/15 15 ± 0.3 ±10'5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 

• T Low = - 55'C for HCC dev1ce : - 40'C for HCF dev1ce. 
• TH,gh = + 125'C for HCC dev1ce : + 85'C for HCF dev1ce. 

The N01se Marg1n for both "1" and "0" level 1s. 1V mm. w1th Voo = 5V, 2V mm. w1th Voo = 10V, 2.5V mm. w1th Voo = 15V 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH, tPHL Propagation Delay Data 1n to Q 5 110 220 
T1me 10 55 110 

15 40 80 

Data 1n to Q 5 150 300 

10 75 150 

15 50 100 

Clock to a 5 225 450 

10 100 200 

15 80 160 

Clock to a 5 250 500 

10 115 230 

15 90 180 
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HCC/HCF4042B 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter 

hHL, hLH Transition Time 

tw Clock Pulse Width 

tsetup Setup Ttme 

thold Hold Time 

t,,tf Clock Input Rise or Fall Time 

Typical Output Low (sink) Current Characteristics. 

G 2336 

lamb= 25•c 
f--r VG~~ 

20 

16 
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12 

"""' LIL 

" SV 

II ... 
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10 12 Vostvl 

Test Conditions Value 

Voo (V) Min. Typ. Max. 
Unit 

5 100 200 

10 50 100 

15 40 80 

5 200 100 

10 100 50 

15 60 30 

5 50 0 

10 30 0 

15 25 0 

5 120 60 

10 60 30 

15 50 25 

5 

10 Not Rise or Fall 
T1me Sensitive 

15 

Minimum Output Low (sink) Current 
Characteristics. 
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HCC/HCF40428 

Typical Output High {source) Current 
Characteristics. 
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HCC/HCF4042B 

Typical Propagation Delay Time vs. Load 
Capacitance (clock to Q). 

Typical Power Dissipation/device vs. Frequency. 

G-2808 
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Dynamic Test Parameters. 
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CL 
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INAIT 
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DIJTPUT 
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NOTE I 

NOTE 2 

LATCH LOW 
DATA 

LATQt HIGH 

I~ 

LOW DATA 
lATCHED 

•• 

HIGH DAtA r 
LATCHED 

'" 

lpj_tPL.HL ___ _ 
CLTOQOR(i 

NOTES 1 FOR POSITIVE a..OCK EDGE, IIIPUT I».TA IS LATCHED WtEN 
POLARITY IS LIW. 

2 FOR NEGATIVE CLOCK EDGE, INPUT ~TA IS LATCHED WHEN 
POtARITV IS HIGH. S-2JIO 
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HCC/HCF4042B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 

270 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Noise Immunity. 

Voo 
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Voo 
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QUAD NOR R-S LATCH-40438 

QUAD NAND R·S LATCH-40448 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 3-LEVEL OUTPUTS WITH COMMON OUTPUT 
ENABLE 

• SEPARATE SET AND RESET INPUT FOR 
EACH LATCH 

• SV, 10V, AND 15V PARAMETRIC RATINGS 
• NOR AND NAND CONFIGURATIONS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVESTANDARDN"13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40438, HCC40448, (extended tempera­
ture range) and the HCF40438, HCF40448 (inter­
mediate temperature range) are monolithic 
integrated circuits, available in 16-lead dual in-line 
plastic or ceramic package and plastic micropack­
age. The HCC/HCF40438 types are quad cross­
coupled 3-state COS/MOS NOR latches and the 
HCC/HCF40448 types are quad cross-coupled 3-
state COS/MOS NAND latches. Each latch has a 
separate a output and individual SET and RESET 
inputs. The Q outputs are controlled by a common 
ENABLE input. A logic "1" or "high" on the ENABLE 
input connects the latch states to the a outputs. A 
logic "0" or "low" on the ENABLE input disconnects 
the latch states from the Q outputs, resulting in an 
open circuit condition on the Q outputs. The open 
circuit feature allows common bussing of the out­
puts. 

June 1989 

HCC/HCF4043B 
HCC/HCF4044B 

QUAD 3-STATE R-S LATCHES 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~ • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

PIN CONNECTIONS 

04 16 •oo 

01 15 R4 

AI 14 S4 
40438 

Sl 13 NC 

ENABLE 5 12 S3 

S2 11 A3 

A2 10 03 

"ss • 02 

5·23&4 

04 16 •oo 

NC 15 54 

Sl .. A4 

40449 
AI 13 01 

ENABLE 5 12 R3 

A2 11 53 

S2 10 03 

•ss • 02 
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HCC/HCF4043B/4044B 

FUNCTIONAL DIAGRAMS 

40438 40448 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage: HCC Types -0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ± 10 mA 

Pta! Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55to+125 "C 
HCF Types -40to+85 "C 

Tstg Storage Temperature -65to+150 "C 

Stresses above those listed under "Absolute Maximum Ratmgs" may cause permanent damage to the dev1ce. Th1s 1s a stress 
rating only and functional operation of the device at these or any other conditions above those indicated 1n the operational sect1ons 
of this specification is not implied. Exposure to absolute maximum rating conditions for external penods may affect dev1ce reliability. 
* All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

V1 Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40t0+85 "C 

218 Jll:.•'/ SCS·ntOMSON 
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HCC/HCF4043B/4044B 

LOGIC DIAGRAMS 

40448. 

EQUIVALENT NOR LATCH E 

40438 

Voo EQUIVALENT NAND LATCH 

d 
---------------

:r 13 

9 
Vss 

5~: 

ALL INPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

E Voo 

d :r2 
:::t 

~ 
E Vss 

5-236311 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo Tlow * 25°C TH, h * Unit 

(V) (V) (llA) (V) Min. Max. Min. Typ. Max. Min. Max. 
IL Quiescent 0/5 5 1 0.02 1 30 

Current HCC 0/10 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 llA 
HCF 

0/5 5 4 0.02 4 30 
0/10 10 8 0.02 8 60 Types 
0/15 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 
VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 

Voltage 10/0 < 1 10 0.05 0.05 0.05 v 
15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 
* TLow ~- ss·c for HCC device :- 40'C for HCF device. 
* TH,gh ~ + 125'C for HCC device:+ 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is : IV min with Voo ~ SV, 2V min. with Voo = 10V, 2.5V min. with Voo ~ 15V. 
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HCC/HCF40438/40448 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter V1 Vo llol Voo TLow 

. 25°C TH, h 
. Unit 

(V) (V) (JlA) (V) Min. Max. Min. Typ. Max. Min. Max. 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 - 1 -0.36 
Current Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

0/5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 
rnA 

HCF 0/5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

HCF 
015 0.4 5 0.52 0.44 1 0.36 
0/10 0.5 10 1.3 1.1 2.6 0.9 

Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. IlL Input HCC 0/18 18 ± 0.1 ±1o-s ± 0.1 ± 1 
leakage Types 

Any Input )lA 
Current HCF 

Types 
0115 15 ± 0.3 ±1o-s ± 0.3 ± 1 

loH 3-state HCC 0118 0118 18 ± 0.4 ±1o-4 ± 0.4 ±12 
Output Types 

)lA 
HCF 

0115 0/15 15 ± 1.0 ±1o-4 ± 1.0 ± 7.5 
Tyj>eS 

c1 Input Ca~acitance Any Input 5 7.5 pF 

* TLow = - 55"C for HCC dev1ce : - 40"C for HCF dev1ce. 
* T"''" = + 125"C for HCC device : + 85"C for HCF device. 

The Noise Margin for both "1" and ··o·· level 1s : tV m1n. with Voo = SV, 2V m1n. w1th Voo = 10V. 2.5V min. with Voo = 15V. 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH• tPHL Propagation Delay Time 5 150 300 
(SET or RESET to Q) 10 70 140 

15 50 100 

tpzH, tPHZ 3-state Propagation Delay Time 5 115 230 
(ENABLE to Q) 10 55 110 

15 40 80 
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HCC/HCF4043B/4044B 

DYNAMIC ELECTRICAL CHARACTERISTICS {continued) 

Symbol Parameter 

tPLZ, tpzL Propagation Delay Time 

trLH, trHL TranSition Time 

tw Pulse Width (SET or RESET) 

Typical Output Low (sink) Current. 

1oL 
tnAI 

24 

10 

16 

12 

J 

"' 

r~!J1b·2S·c 

I; 

1/ 
r/ 

lh 
v ~ 

~ 

G 233& 

v65 =ISV 
1-i'-

~ 
-·-

10 12 v051V) 

Typical Output High (source) Current Charac­
teristics. 

0 

-lOH 

CmAJ 

10 

20 

30 

~ 

" 
I I 

t'-- Vos=-SV 

\. 

\_ 

r--. 
'\ 

" 
Tamb-25-c 

I I I 

G 2331 

r--.,.:.!ov 

r---
---) 

":"t-Ff 
10 -Vos CVJ 

Test Conditions Value 

Voo (V) Min. Typ. Max. 
Unit 

5 90 180 
10 50 100 
15 35 70 
5 100 200 
10 50 100 
15 40 80 
5 160 80 
10 80 40 

15 40 20 

Minimum Output Low (sink) Current Charac­
teristics. 

'oL 
(mA) 

12 

10 

G 2337 

J 1 -++-<J 
f-

lamb= 25-c t ! 1-
r-:-- I · I 

VGli_=1~ 

..... t::t ffi __ IT ,,1 

·~ tffi -i I 
' .....;e! I ·--

_j 

IT ~~ ' ' +- ' j I 

' I I ' 

~:_il_l 
I _l I i 

\ --i rnl 
10 12 YosCV) 

ns 

ns 

ns 

Minimum Output High (source) Current Charac­
teristics. 

0 
-IOH 

(mA) 

10 

15 

"' 1\ 

~ 

~ VGs•-SV 

\' 

\ 

--
I 

I 

Tamb=25-c 
--i 

G 2339 

f- H-W--

r""' -lOY 

" _I"-~t!··f-. 
, I 

10 -Vos cvJ 
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HCC/HCF4043B/4044B 

Typical Transition Time vs. Load Capacitance. 

trLH 
trHL 
(ns) 

150 

100 

50 

Tamb = 5'C 

20 40 

6 184311 

v :5V 

IOV 

..-r 

....!-" ... 
60 

Typical Power Dissipation/device vs. Frequency. 

Switch Bounce Eliminator. 

40438 

01/TPUT 
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Typical Propagation Delay _lime vs. Load Capaci­
tance (SET, RESET to Q, Q). 

G- 2808 

tPLH ·- :25 
(ns) 

160 Voo =•• 
140 

120 

100 

60 
lOY 

60 

40 

20 

10 20 30 40 50 60 '10 80 Cl (pF) 
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APPLICATIONS 

MULTIPLE BUS STORAGE. 

BUS 
A 

LOAD 
A 

ENABLE 
A 0-----------------~----~ 

BUS 
B 

LOAD 
B 

ENA.9LE 
B 0--------------------r----~ 

.------. 
11 I 

-;a 13 
14 

sl 

BUS HCC/HCF 
c 40018 

I 
I 

LOAD I 
I c L-----..J 

ENABLE 
c 

r------. 
_______!_I I 

13 
I, 

10 

BUS HCC/HCF 
D 40018 

LOAD, I 
D '-- ____ J 

ENABLE 
D 

RESET 
S·1l10 

HCC/HCF4043B/4044B 

213 HCCIHCF 4(1;9UB 

OUTPUT 
DATA 
BUS 
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HCC/HCF4043B/4044B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

·~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR VsS 

•oo 

•ss 
S-199211 

Voo 

•ss 

S-199412 

Input Voltage. 

NOTE 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

•oo 

AT •oo DR •ss •ss 

Enable Propagation Delay Time and Waveforms. 

•oo 

ENABLE 

ENABLE 

POINT A 
UN ="ss .iN =•oo> 

1PZL 
S-2366 

Test IN IN A 

IPHZ Voo Vss Vss 

IPLZ Vss Voo Voo 

tpzH Voo Vss Vss 

lpzL Vss Voo Voo 

Z = Hogh ompedance 
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• VERY LOW OPERATING DISSIPATION .... 
1 mW (typ.) ; @ Voo = SV, f$ = 1 MHz 

• OUTPUT DRIVERS WITH SINCK OR SOURCE 
CAPABILITY .... 7mA (typ.)@ Voo = SV 

• MEDIUM SPEED (typ.) ... .f~, = 16MHz,@ Voo = 
10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4045B (extended temperature range) and 
HCF4045B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4045B is a timing cir­
cuit consisting of 21 counter stages, two output­
shaping flip-flops, two inverter output drivers, and 
input inverters for use in a crystal oscillator. The 
HCC/HCF4045B configuration provides 21 flip-flop 
counting stages, and two flip-flops for shaping the 
output waveform for a 3.125% duty cycle. Push-pull 
operation is provided by the inverter output drivers. 
The first inverter is intended for use as a crystal os­
cillator-amplifier. However, it may be used as a nor­
mallogic inverter if desired. A crystal oscillator circuit 
can be made less sensitive to voltage-supply varia­
tions by the use of source resistors. In this device, 
the sources of the p and n transistors have been 
brought out to package terminals. If external resis­
tors are not required, the sources must be shorted 
to their respective substrates (Sp to Voo, Sn to Vss). 

June 1989 

HCC/HCF4045B 

21-STAGE COUNTER 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4045BF HCF4045BM1 
HCF4045BEY HCF4045BC1 

NC 

NC 

NC 

y 

PIN CONNECTIONS 

PC10020 

¢ 1 

¢0 

Vss 

NC 

NC 

NC 

NC 

NC 
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HCC/HCF4045B 

LOGIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

l1 DC Input Current (any one input) 

P1o1 Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

voo d 

•ss =14 

4. 5,6,9,10, 11,12.13 = 
NO CONNEC liON 

S- 2720 

Value 

-0.5 to+ 20 
-0.5 to+ 18 

- 0.5 to Voo + 0.5 

± 10 

200 

100 

-55 to+ 125 
-40 to+ 85 

-65 to+ 150 

Unit 

v 
v 
v 

mA 

mW 

mW 

oc 
oc 
oc 

Stresses above those hsted under "Absolute Maximum Ratings" may cause permanent damage to the dev1ce. This is a stress 
rating only and functional operation of the dev1ce at these or any other conditions above those 1nd1cated 1n the operational sections 
of th1s specification IS not 1mplied Exposure to absolute maximum rat1ng conditions for external periods may affect device reliability. 
• All voltage values are referred to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 

2/6 
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HCC/HCF4045B 

LOGIC DIAGRAM 

40458 and Outboard Components in a Typical 21-stage Counter Application. 

1------------------- ----------------I 
'oo 1 1 

•I I 
1 I 

~-o~~ I 
I 

I 161 

i I :r I 

+ ..... ...n :·-o~~ I , .... r . .. I 
1 : I I ,_- "'I I 

"I I 
'ss I 

~------._~.~.1 I 
I_ ___ J 

, .. 
T: 1...!!._ ·-

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

S,.JIIJ•I 

Symbol Parameter VI Vo llol Voo TLow . 25°C THogh . Unit 
(V) (V) (j.IA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0115 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 I-lA 
0/5 5 20 0.04 20 150 

HCF 
0110 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0115 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

* TLow =- 55"C for HCC device - 40"C for HCF device. 
* TH,gh = + 125"C for HCC device : + 85"C for HCF device. 

The Noise Marg1n for both "1" and "0" level is : 1V min. with Voo = 5V, 2V min. w1th Voo = 10V, 2.5V mm. With Voo = 15V. 

L•'l SGS·111DMSDN 
'J• i\IJDICIII@~MIOODCII 
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HCC/HCF4045B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter Vo Vo llol Voo TLow* 25°C TH~gh0 

(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

VoH Input High 0.514.5 < 1 5 3.5 3.5 3.5 
Voltage 119 < 1 10 7 7 7 

1.5113.5 < 1 15 11 11 11 

VoL Input Low 4.510.5 < 1 5 1.5 1.5 1.5 
Voltage 911 < 1 10 3 3 3 

13.511.5 < 1 15 4 4 4 

loH Output HCC 015 4.6 5 -4.5 -3.6 -7 -2.5 
Drive Types 0110 9.5 10 -11.2 -9.1 -18 -6.3 
Current 

-29.4 -23.8 -47 -16.8 0115 13.5 15 

HCF 015 4.6 5 -3.6 -3 -7 -2.46 
Types 0110 9.5 10 -8.9 -7.7 -18 -6.54 

0115 13.5 15 -23.8 -20 -47 -16.6 

loL Output HCC 015 0.4 5 4.5 3.6 7 2.5 
Sink Types 
Current 

0110 0.5 10 11.2 9.1 18 6.3 

0115 1.5 15 29.4 23.8 47 16.8 

HCF 015 0.4 5 3.6 3 7 2.46 
Types 0110 0.5 10 8.9 7.7 18 6.54 

0115 1.5 15 23.8 20 47 16.6 

hH, hL Input HCC 0118 18 ± 0.1 ±10-5 ±0.1 ± 1 
Laekage Types 

Any Input Current HCF 0115 15 ±0.3 ±10-5 ±0.3 ± 1 
Types 

c, Input Capacitance Any Input 5 7.5 

• TLow = - 55'C for HCC device : - 40'C for HCF device. 
• T H~h = + 1 25'C for HCC device : + 85'C for HCF device. 
The Noose Margon for both "1" and "O"Ievel is: IV min. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. with Voo- 15V. 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25•C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 = 0.3%/°C values, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH. tPHL Propagation Delay Time 111 to y 5 2.2 5.5 
or y + d Out 10 0.9 2.7 

15 0.65 2 

trHLo lrLH Transition Time 5 25 50 

10 13 25 

15 10 20 

fmax Maximum Input Pulse Frequency 5 5 10 
External Pulse Source 10 12 25 

15 15 30 

416 

282 

Unit 

v 

v 

rnA 

rnA 

iJA 

pF 

Unit 

jJ.S 

ns 

MHz 



HCC/HCF4045B 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 
Unit 

tw Input Pulse Width 5 50 100 

10 25 50 ns 

15 20 40 

t,, It Clock Input Rise or Fall Time 5 500 

10 500 J.LS 

15 500 

Variation of Output Frequency f = 5MHz 5 0.05 
(unit to unit) 10 0.03 % 

15 0.1 

RC OSCILLATOR OPERATION 

fosc Maximum Oscillator Frequency Rx = 50Kn 5 45 60 75 
(see fig. belove left) Rs = 560Kn 10 45 60 75 KHz 

Cx = 50pF 15 45 60 75 

TYPICAL APPLICATIONS 
Digital equipment in which ultra-low dissipation 
and/or operation using a battery source are primary 
design requirements. 

Accurate timing from a crystal oscillator for timing 
applications such as wall clocks, table clocks, 
automobile clocks, and digital timing references in 

Typical RC Circuit. 

TO COUNTER 

any circuit requiring accurately timed outputs at 
various intervals in the counting sequence. 

Driving miniature synchronous motors, stepping 
motors, or external bipolar transistors in push-pull 
fashion. 

Electronic Watch Application Circuit. 

,---
1 
I 

6 -----0 .... 
\ 

S-272S 
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HCC/HCF4045B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

6/6 
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NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
v00 AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Noise Immunity. 

Voo 

Vss 
Vss S-1079/T 

S-199111 

voo 

5-199412 



HCC/HCF4046B 

MICROPOWER PHASE-LOCKED LOOP 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• VERY LOW POWER CONSUMPTION : 1 0011W 
(TYP.) AT VCO fo = 1OkHz, Voo = 5V 

• OPERATING FREQUENCY RANGE : UP TO 
1.4MHz (TYP.) AT Voo = 1 OV 

• LOW FREQUENCY DRIFT: 0.06%/°C (typ.) AT 
Voo = 10V 

• CHOICE OF TWO PHASE COMPARATORS: 
1) EXCLUSIVE -OR NETWORK 
2) EDGE-CONTROLLED MEMORY NETWORK 
WITH PHASE-PULSE OUTPUT FOR LOCK IN­
DICATION 

• HIGH VCO LINEARITY: 1% (TYP.) 
• VCO INHIBIT CONTROL FOR ON-OFF 

KEYING AND ULTRA-LOW STANDBY POWER 
CONSUMPTION 

• SOURCE-FOLLOWER OUTPUT OF VCO 
CONTROL INPUT (demod. output) 

• ZENER DIODE TO ASSIST SUPPLY REGULA­
TION 

• 5V, 10V AND 15V PARAMETRIC RATING 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4046B (extended temperature range) and 
HCF4046B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package. The 
HCCIHCF4046B COS/MOS Micropower Phase­
Locked Loop (PLL) consists of a low-power, linear 
voltage-controlled oscillator (VCO) and two different 
phase comparators having a common signal-input 
amplifier and a common comparator input. A 5.2V 
zener diode is provided for supply regulation if 
necessary. 

June 1989 

EY 
(Plastic Package) 

F 
(Ceramic Package) 

• C1 
(Chip Carrier) 

ORDER CODES : 
HCC4046BF HCF4046BEY 

HCF4043BC1 

PIN CONNECTIONS 

PHASE PULSES 1 .. • •• 
PHASE COMR 

' IS ZENER I OUT 

COMPARATOR IN 3 •• SIGNAL. IN 

VCO OUT 13 PHASE COMP 
BOUT 

INHIBIT " A2 TO Yss 

j 
I II R1 TO Vss 

co 

' IO DENODUl~~ 

•ss YCO IN 
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HCC/HCF40468 

VCOSection 

The VCO requires one external capacitor C1 and 
one.or two external res~stors (R1 or R1 and R2). 
Res1stor R1 and capaCitor C1 determine the fre­
quency range of the VCO and resistor R2 enables 
the VCO to have a frequengt offset if required. The 
high in~ut impedance (1 0 12Q ) of the VCO simplifiers 
the des1~n of lo~-pass filters by permitting the desig­
ner a Wide choice of resistor-to-capacitor ratios. In 
order not to load the low-pass filter, a source-follower 
output of the VCO input voltage is provided at terminal 
10 (DEMODULATED OUTPUT). If this terminal is 
used, a load resistor (Rs) of 1 0 kll or more should be 
connected from this terminal to Vss. If unused this ter­
minal should be left open. The VCO can be con­
nected either directly or through frequency dividers 
to the comparator input of the phase comparators. 
A full COSIMOS logic swing is available at the output 
of the VCO and allows direct coupling to COS/MOS 
frequency dividers such as the HCC/HCF4024B 
HCC/HCF4018B, HCC/HCF4020B, ' 
HCC/HCF4022B, HCC/HCF4029B,and 
HBC/HBF4059A. One or more HCC/HCF4018B 
(Presettable Divide-by-N Counter) or HCCIHCF4029B 
(Presettable Up!Down Counter), or HBCIHBF4059A 
(Programmable Divide-by-"N" Counter), together 
with the HCCIHCF4046B (Phase-Locked Loop) can 
be used to build a micropower low-frequency syn­
thesizer. A logic 0 on the INHIBIT input "enables" the 
VCO and the source follower, while a logic 1 "turns 
off" both to minimize stand-by power consumption. 

Phase Comparators 

The pha~e-comparator signal input (terminal 14) 
can be direct-coupled provided the signal swing is 
within COS/MOS logic levels [logic "0" ~ 30 % 
(Voo - Vss), logic "1" ~ 70 % (Voo - Vss)J. For 
smaller swings the signal must be capacitively 
~upled to the self-biasing amplifier at the signal 
1nput. Phase comparator I is an exclusive-OR net­
work ; it operates analagously to an over-driven 
b.alanced mixer. To maximize the lock range, the 
Signal-and comparator-input frequencies must have 
a 50% duty cycle. With no signal or noise on the sig­
nal input, this phase comparator has an average 
output voltage equal to Voo/2. The low-pass filter 
connected to the output of phase comparator 1 sup­
plies the averaged voltage to the VCO input, and 
causes the VCO to oscillate at the center frequency 
(fo). The frequency range of input signals on which 
the PLL will lock if it was initially out of lock is defined 
as the frequency capture range (2 fc). The frequency 
range ~f .input ~i~~als .on whi~h the loop will stay 
locked If 1t was 1n1t1ally 1n lock 1s defined as the fre­
quency lock range (2 fL). The capture range is ~ the 

219 
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lock range. With phase comparator I the range of 
frequencies over which the PLL can acquire lock 
(capture range) is dependent on the low-pass-filter 
characteristics, and can be made as large as the 
lock range. Phase-comparator I enables a PLL sys­
tem to remain in lock in spite of high amounts of 
noise in the input signal. One characteristic of this 
type of phase comparator is that it may lock onto 
input frequencies that are close to harmonics of the 
VCO center-frequency. A second characteristic is 
that the phase angle between the signal and the 
comparator input varies between oo and 180° and 
is soo at the center frequency. Fig. (a) show~ the 
typical, triangular, phase-to-output response char­
acteristic of phase-comparator I. Typical waveforms 
for a COS/MOS phase-locked-loop employing 
phase comparator I in locked condition of fo is shown 
i~ fi.g. (b). Phase-comparator II is an edge-controlled 
d1g1tal memory network. It consists of four flip-flop 
stages, control gating, and a three-stage output-cir­
cuit comprising p- and n-type drivers having a com­
mon output node. When the p-MOS or n-MOS 
drivers are ON they pull the output up to Voo or down 
to Vss, respectively. This type of phase comparator 
acts only on the positive edges of the signal and 
comparator inputs. The duty cycles of the signal and 
comparator inputs are not important since positive 
transitions control the PLL system utilizing this type 
of comparator. If the signal-input frequency is higher 
than the comparator-input frequency, the p-type 
output driver is maintained ON most of the time, and 
both the n- and p-drivers OFF (3 state) the 
~emainder of the time. If the signal-input frequency 
IS lower than the comparator-input frequency, then­
type output driver is maintained ON most of the time 
and ~oth the n- ~nd p-drivers OFF (3 state) th~ 
~ema1nder of t~e t1me. If the signal and comparator­
Input frequencies are the same, but the signal input 
lags the comparator input in phase, the n-type out­
put driver is maintained ON for a time corresponding 
to the phase difference. If the signal and com­
parator-input frequencies are the same, but the 
comparator input lags the signal in phase, the p-type 
output driver is maintained ON for a time cor­
respondin~ to the phase difference. Subsequently, 
the capac1tor voltage of the low-pass filter con­
n~cted to this phase comparator is adjusted until the 
s1gnal and comparator inputs are equal in both 
phase and frequency. Atthis stable point both p- and 
n-type output drivers remain OFF and thus the 
phase comparator output becomes an open circuit 
and holds the voltage on the capacitor of the low­
pass filter constant. Moreover the signal at the 
"phase pulses" output is a high level which can be 
used for indicating a locked condition. Thus, for 
phase comparator II, no phase difference exists be-



tween signal and comparator input over the full VCO 
frequency range. Moreover, the power dissipation 
due to the low-pass filter is reduced when this type 
of phase comparator is used because both the p­
and n-type output drivers are OFF for most of the 
signal input cycle. It should be noted that the PLL 

Figure a : Phase-Comparator I Characteristics at 
Low-Pass Filter Output. 

•oo 

AVERAGE OUTPUT VOLTAGE 

SIGNAL TO COMPARATOR INPUTS PHASE 
DIFFERENCE 

HCC/HCF4046B 

lock range for this type of phase comparator is equal 
to the capture range, independent of the low-pass 
filter. With no signal present at the signal input, the 
VCO is adjusted to its lowest frequency for phase 
comparator II. Fig. (c) shows typical waveforms for 
a COS/MOS PLL employing phase comparator II in 

Figure b :Typical Waveforms for COS/MOS Phase 
Locked-Loop Employing Phase Compa­
rator I in Locked Condition of fo. 

SIGNAL INPUT (PIN 14) 

VCO OUTPUT (PIN 4) ____f"I__J 
COMPARATOR INPUT 
(PIN 3) 

PHASE coMPARATOR • n n r-1 r 
OUTPUT ( PIN 2) _j L_j L.J L_j 

VCO INPUT (PIN I) 
LOW-PASS FILTER 
OUTPUT 

---------------------·00 
~ 

·--. -------- "ss 

Figure C : Typical Waveforms For COS/MOS Phase-locked Loop Employing Phase Comparator II In 
Locked Condition. 

SIGNAL INPUT (PIN 14) 

VCO OUTPUT (PIN 4) • 
COMPARATOR INPUT 
(PIN 3) 

PHASE COMPARATOR II 
OUTPUT (PIN 13) 

VCO INPUT (PIN 9)• 
LOW-PASS FILTER 
OUTPUT 

PHASE PULSE (PIN 1) 

lrL____j I "1- ·r m l_i 

__fl___IL______j 
--- •oo _jl---- _ .. ,__------- _,_--, --

u- -•ss 
-•oo 

__,,--------~~---------------~ -•ss 

lJ 
NOTE : DASHED LINE IS AN OPEN-CIRCUIT CONDITION 
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HCC/HCF4046B 

FUNCTIONAL DIAGRAM 

SIGNAL IN 

__ o~ 
J=t~ 
AU.INPUTSAAEPROTECTEDBY 
COS.UOSPI'IOTECnOH~E'TWOill( 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

l1 DC Input Current (any one input) 

Plot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

'oo 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 rnA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 "C 

-65to+150 oc 
Stresses above those listed under "Absolute Maximum Rabngs" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the dev1ce at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute max1mum rating conditions for external penods may affect device reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

VI 

Top 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

~ SC:S-ntOMSON ... ""!I liilDICII@I!I.IEIC'iri!I@OOOC$ 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 



HCC/HCF40468 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo Tlow 

. I 25°C T Hioh • Unit 
(V) (V) (IJ.A) (V) Min. Max. I Min. I Typ. Max. Min. I Max. 

VCO SECTION 
VoH Output High 015 < 1 5 4.95 4.95 5 4.95 

Voltage 0/10 < 1 10 9.95 9.95 10 9.95 
0/15 < 1 15 14.95 14.95 15 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 v 
Voltage 10/0 < 1 10 0.05 0.05 0.05 

15/0 < 1 15 0.05 0.05 0.05 
loH Output 015 2.5 5 -2 - 1.6 -3.2 - 1.15 

Drive HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
015 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 mA 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 
loL Output 

HCC 
015 0.4 5 0.64 0.51 1 0.36 

Sink 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 
0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

I;H, I;L Input HCC 
0/18 18 ± 10-5 

Leakage Types ± 0.1 ± 0.1 ± 1 
Any Input !!A Current HCF 15 ± 0.3 ± 10-5 ± 0.3 ± 1 

Types 0/15 

PHASE COMPARATOR SECTION 
loo Total Device 015 5 0.1 0.05 0.1 0.1 

Current 0/10 10 0.5 0.25 0.5 0.5 
mA Pin 14 =Open 0/15 15 1.5 0.75 1.5 1.5 

Pin 5 = Voo 0/20 20 4 2 4 4 
Pin 14 =Vss 015 5 5 0.04 5 150 
or Voo HCC 0/10 10 10 0.04 10 300 
Pin 5 = Voo Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 !!A 
HCF 

015 5 20 0.04 20 150 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.04 80 600 

loH Output 015 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 mA 
015 2.5 5 -1.53 -1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

* T t.ow = - ss·c for HCC device:- 40"C for HCF device. 
* T "•" = + 125"C for HCC device : + 85"C for HCF device. 

The Noise Margin for both "1" and "0" level is: 1V min. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. wijh Voo = 15V. 
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HCC/HCF4046B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo Tlow . 25°C THigh 
. 

Unit 
(V) (V) (ItA) (V) Min. Max. Min. Typ. Max. Min. Max. 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
0/5 0.4 5 0.52 0.44 1 0.36 

mA 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 
IIH, I1L Input HCC 0/18 18 ± 0.1 ± 10-5 ± 0.1 ± 1 Leakage Types 

Current Any Input ItA 
(except. HCF 

0/15 15 ± 0.3 ± 10-5 ± 0.3 ± 1 
pin 14) Types 

lour 3-state HCC 
0/18 0/18 18 ± 0.4 ± 10-4 ± 0.4 ± 12 Leakage Types 

ItA Current HCF 
Types 0/15 0/15 15 ± 1.0 ± 10-4 ± 1.0 ± 7.5 

c1 Input Capacitance Any Input 5 7.5 pF 

• T Low = - SS"C for HCC device:- 40'C for HCF device. 
• T Hoh = + 125"C for HCC device : + 85"C for HCF device. 

The Noise Margin for both "1" and "O"Ievel is: 1V min. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. wijh Voo = 15V. 
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HCC/HCF40468 

ELECTRICAL CARACTERISTICS (T amb = 25 °C) 

Symbol Parameter 
Test Conditions Value 

Unit 
Voo (V) Min. Typ. Max. 

VCOSECTION 
Po Operating Power fo=10KHz R1 = 10 Mn 5 70 140 

Dissipation 
R2 =~ VcotN= Voo 10 BOO 1600 !!W 

2 15 3000 6000 

I max Maximum Frequency R1=10KQ C1 =50 pF 5 0.3 0.6 
R2 = ~ Vco1N = Voo 10 0.6 1.2 

15 0.8 1.6 MHz 

R1 = 5 Kn n C1 =50 pF 5 0.5 0.8 
R2 =~ VcoJN = Voo 10 1 1.4 

15 1.4 2.4 

Center Frequency (fo) and 
Programmable with external components R1, R2 and C1 

Frequency Range !max · fmm 

Linearity VcoJN=2.5V± 03 R1=10 Kn 5 1.7 

VcoJN=5V ± 1 R1=100 Kn 10 0.5 

Vco1N=5V ± 2·5 R1=400 KQ 10 4 
% 

Vco1N=7.5V ± 1 5 R1=100 KQ 15 0.5 

VcoJN=7.5V ± 5 R1=1 MQ 15 7 

Temperature Frequency 5 ±0.12 
Stability (no frequency off- 10 ±0.04 
set) lmm = 0 

15 +0.015 %fC 

Temperature Frequency 5 ±0.09 
Stability (frequency offset) 10 ±0.07 
fmon * 0 15 ±0.03 

Vco Output Duty Cycle 5, 10, 15 50 % 

ITHL VCO Output Transition 5 100 200 
ITLH Time 10 50 100 ns 

15 40 80 

Source Follower Output 
(demodulated Output): Off- Rs>10KQ 5, 10, 15 1.8 2.5 v 
set Voltage V COIN - V OEM 

Source Follower Output Rs=100 KQ VcoJN=2.5±0 3V 5 0.3 
(demodulated Output): Li- Rs=300 KQ VcoJN=5±2 5V 10 0.7 % 
nearity 

Rs=500 KQ VcoJN=7.5±5V 15 0.9 

Vz Zener Diode Voltage lz =50 J.LA 4.45 5.5 7.5 v 
Rz Zener Dynamic Resistance lz = 1 mA 40 Q 

PHASE COMPARATOR SECTION 
R14 Pin 14 (signal in) Input Re- 5 1 2 

sistance 10 0.2 0.4 MQ 

15 0.1 0.2 

A.C. Coupled Signal Input f;n =100KHz sine wave 5 180 360 
Voltage Sensitivity * 10 330 660 mV 
(peak to paek) 

15 900 1800 
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HCC/HCF40468 

ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter Unit 

Voo (V) Min. Typ. Max. 

PHASE COMPARATOR SECTION (cont'd) 

TPHL Propagation Delay Time High to 5 225 450 
Low Level Pins 14 to 13 10 100 200 ns 

15 65 130 

T PLH Propagation Delay Time Low to 5 350 700 
High, Level 10 150 300 ns 

15 100 200 

TPHZ Propagation Delay Time 3-state 5 225 450 
High Level to High Impedance 10 100 200 ns 
Pins 14 to 13 

15 65 130 

TPLZ Low Level to High Impedance 5 285 570 

10 130 260 ns 

15 95 190 

t,, t, Input Rise or Fall Time 5 50 
Comparator Pin 3 10 1 J.IS 

15 0.3 

Signal Pin 14 5 500 

10 20 J.IS 

15 2.5 

TrHL. Transition Time 5 100 200 
T TLH 10 50 100 ns 

15 40 80 

• For sine wave the frequency must be greater than lOKHz for Phase Comparator II. 
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HCC/HCF4046B 

DESIGN INFORMATION 

This information is a guide for approximating the values of external components for the HCC/HCF 40468 in 
a Phase-Locked-Loop system. The selected external components must be within the following ranges : 

Skn :o; R1, R2, Rs :o; 1MQ C1 ~ 100pF at Voo ~ SV C1 ~ 50pF at Voo ~ 10V 

USING PHASE COMPARATOR I USING PHASE COMPARATOR II 
CHARACTERISTICS VCOWITHOUT VCOWITH VCOWITHOUT VCOWITH 

OFFSET R2 == OFFSET OFFSET R2 = = OFFSET 

'••bc_t ·-·[:]: '•"6{_} ·-·[:]: 1o 2tL 1o ztL 

to ztL 
fm1n 'o 21L 

lml1"1 

VCO Frequency 

fm1n fm1n 
vooz 'oo Vooz Yoo Vooz 'oo Yooz Yeo 

YCO INPUT VOLTAGE 51479 VCO INPUT VOLTAGE 5·1480 VCO INPUT VOLTAGE 51479 VCO INPUT VOLTAGE S-IUO 

For No Signal Input 
VCO in PLL System will Adjust to centre Ire- VCO in PLL System will Adjust to Lowest 

:quency fo Operating Frequency fmm 

Frequency Lock 2 IL = full VCO frequency range 
Range, 2 iL 2 fL = I max - fmon 

Rl 

oN ==-rOUT 
Frequency Capture 

(1),(2) 

n. "' c2 Ic' 1 {W-Range, 2 fc 2tc=;r ~ 

~!:..1413 

fc = IL 

"' oN~ OUT 
Loop Filter Com- R4 

ponent Selection FOR Zlc SEE REF (2) 

C2 

I 5-1484 

Phase Angle Be-
90° at Centre Frequency (fo), approximating 

Always 0° in lock 
tween Signal and 

0° and 180° at ends of lock range (2 iLl 
Comparator 

Locks on Harmonics Yes No 
of Centre Frequency 

Signal Input Noise High Low 
Rejection . " . . G.S. Mosckytz m1matunzed RC filters us1ng phase Lockedloop BSTJ, may 1965 
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HCC/HCF4047B 

LOW-POWER MONOSTABLE/ASTABLE MULTIVIBRATOR 

• LOW POWER CONSUMPTION : SPECIAL 
COS/MOS OSCILLATOR CONFIGURATION 

• MONOSTABLE (one-shot) OR ASTABLE (free­
running) OPERATION 

• TRUE AND COMPLEMENTED BUFFERED 
OUTPUTS 

• ONLY ONE EXTERNAL RAND C REQUIRED 
• BUFFERED INPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED, SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVESTANDARDN"13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4047B (extended temperature range) and 
HCF4047B (intermediate temperature range) are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and pla­
stic micropackage. The HCC/HCF4047B consists 
of a gatable astable multivibrator with logic techni­
ques incorporated to permit positive or negative ed­
ge-triggered monostable multivibrator action with 
retriggering and external counting options. InP-uts in­
clude +TRIGGER -TRIGGER, ASTABLE, ASTA­
BLE, RETRIGGER, and EXTERNAL RESET. 
Buffered outputs are Q, Q, and OSCILLATOR. In all 
modes of operation, an external capacitor must be 
connected between C-Timing and RC-Common ter­
minals, and an external resistor must be connected 
between the A-Timing and RC-Common terminals. 
For operating modes see functional terminal con­
nections and application notes. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4047BF HCF4047BM1 
HCF4047BEY HCF4047BC1 

PIN CONNECTIONS 

c 1 [ ~ 14 voo 

R z [ ~ 13 OSCILLATOR 
OUT 

R-C COMMON3 [ ~ 1Z RETR1GGER 

ASTABLE 4 [ ~, ti 

ASTABLE 5 [ 10 Q 

-TRIGGER 6 [ ] 9EXT. RESET 

Vss 7 [ ] &+TRIGGER 

5·1291 
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HCC/HCF4047B 

BLOCK DIAGRAM 

ASTABLE 

+TRIGGER 

I 

I 

R 

A­
TIMING 

LOW POWER 
ASTABLE 

MULTIVIBRATOR 

~--------------
>---------7----{)13 OSCILLATOR 

OUT 

RETRIGGER 
CONTROL 

FREQUENCY 
DIYIDER(-2) 

12 
16------i,.--.ORE TRIGGE\11 

Q 

L----------------------------------' 

FUNCTIONAL TERMINAL CONNECTIONS 

Terminal Connections 
Function* Input 

to Voo to Vss Pulse to 

Astable Multivibrator : 
Free Running 4,5,6, 14 7,8,9, 12 -
True Gating 4,6, 14 7,8,9, 12 5 
Complement Gating 6, 14 5, 7,8,9,12 4 

Monostable Multivibrator : 
Positive--Edge Trigger 4, 14 5,6, 7,9, 12 8 
Negative--Edge Trigger 4,8, 14 5, 7,9, 12 6 
Retriggerable 4, 14 5,6, 7,9 8, 12 
External Countdown•• 14 5,6, 7,8,9, 12 -
• In all cases external capacitor and res1stor between pins, I, 2 and 3 (see log1c diagrams). 

'* Input pulse to Reset of External Counting Chip. 
External Counting Chip Output to pin 4 
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S-2684 

Output Output Period 
Pulse or 
From Pulse Width 

10, 11, 13 lA (10, 11) = 4.40RC 
10, 11, 13 
10, 11, 13 lA (13) = 2.20RC 

10,11 
10,11 
10,11 IM (10, 11) = 2.48RC 
10,11 



HCC/HCF4047B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo 
. Supply Voltage : HCC Types -0.5 to+ 20 v 

HCFTypes -0.5 to+ 18 v 
v, Input Voltage - 0.5 to Voo + 0.5 v 
II DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55to+125 oc 
HCFTypes -40to+85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those mdicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage: HCC Types 
HCF Types 

V1 Input Voltage 

Top Operating Temperature : HCC Types 
HCF Types 

LOGIC DIAGRAM 

Jl:.•'/ SC:S-THOMSON 
'1J liliOICIIII@IEI!.K1riiiii!IIOOOCI! 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55to+125 oc 
-40 to+ 85 oc 

All INPUTS ARE PROTECTED BY 
COSIMOS PROJECTION NETWORK 

* • SPECIAL AC COMMON 
PROTECTION NETWORK 
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HCC/HCF4047B 

Detail for Flip-flops FF1 and FF3 (a) and for Flip-flops FF2 and FF4 (b). 

~n ~ ClH 
At R2 
FF1, FF3 

~o 
FF2. Ff4 

0 

a. Ei R1 RZ 

Cl R 
(b) 

Q 

5-2&18 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter V1 Vo llol Voo TLow 
. 25°C THigh . 

(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current 

HCC 0110 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 

0/5 5 4 0.02 4 30 
HCF 

0/10 10 8 0.02 8 60 Types 
0115 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 
• TLow = - ss·c for HCC device : - 40"C for HCF deviCe . 
• THogh = + 125'C for HCC device . + as·c for HCF device. 

Unit 

!lA 

v 

v 

v 

The Noise Margin for both "1" and "0" level is : IV min. with Voo = SV, 2V min. with Voo = IOV, 2.5V min. with Voo = ISV. 
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HCC/HCF4047B 

STATIC ELECTRICAL CHARACTERISTICS {continued) 

Test Conditions Value 
Symbol Parameter v. Vo llol Voo TLow . 25°C THogh . Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

v.L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, hL Input HCC 0/18 18 ±0.1 ±10-5 ± 0.1 ±1 
leakage Types 
Curent HCF 

Any Input llA 
Types 

0/15 15 ±0.3 ±10-5 ±0.3 ± 1 

c. Input Capacitance Any Input 5 7.5 pF 

• TL.ow •- 55"C lor HCC device :- 40"C lor HCF device. 
• T Hooh • + 125"C lor HCC device : + 85"C lor HCF device. 

The Noise Margin lor both "1" and "0" level is : 1V min. with Voo = 5V, 2V mm. with Voo = 10V, 2.5V min. w1th Voo = 15V. 

DYNAMIC ELECTRICAL CHARACTERISTICS {Tamb = 25°C, CL = SOpF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3o/o/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 
Unit 

tPLH, tPHL Propagation Astable, Astable to 5 200 400 
Delay Time osc. out 10 100 200 

15 80 160 

Ast,!ble, Astable to 5 350 700 
a. a 10 175 350 ns 

15 125 250 

+ o!_- Trigger to 5 500 1000 
a. a 10 225 450 

15 150 300 

5110 
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HCC/HCF40478 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter 

tPLH, tPHL Propagation Retrigger to a, a 
Delay Time 

Ex~nal Reset to 
a, a 

hHL, hLH Transition Time Osc. Out a, a 

tw Input Pulse +Trigger, 
Width: -Trigger 

Reset 

Retrigger 

t,,t, Input Rise and Fall Ttme All Inputs 

a or a Deviation from 50% Duty 
Factor 

Typical Output Low (sink) Current Charac­
teristics. 

G· 2336 

I I 
lamb= 2s•c 

~~~ 
24 

I"' 
1/ 

20 

16 
t(N 

12 
/I/ 

--

" SV 

J ~ ,. 
tO t2 Vos<v> 

6110 

300 

Test Conditions Value 

Voo (V) Min. Typ. Max. 

5 300 600 

10 150 300 

15 100 200 

5 250 500 

10 100 200 

15 70 140 

5 100 200 

10 50 100 

15 40 80 

5 200 400 

10 80 160 

15 50 100 

5 100 200 

10 50 100 

15 30 60 

5 300 600 

10 115 230 

15 75 150 

5 

10 Unlimited 

15 

5 ±0.5 ± 1 

10 ±0.5 ± 1 

15 ±0.1 ± 0.5 

Minimum Output Low (sink) Current Charac­
teristics. 

'oL 
(mA) 

t2 

tO 

I 

I-
lamb"' 2s•c 

/ 

~-T ' I ' 
I ~n 

I 
I-· j 

j_ 

! 

I I 

~-L.l _LL 

G 2337 

i +-H1 
I I i I 
VGs=1~ 

~ l J 
. f--!-JJ_L_ 

+±±±~~--~+: . ~-' 
_J2Y I : I : 

: +-:-I 
' I : I 

I I 
I __ !-t+Ll ! l j I I I ' 

10 12 v05 <vl 

Unit 

ns 

~ 

% 



Typical Output High (source) Current Charac­
teristics. 

~ 
0 

-JOH 

(mA )I\ 

10 

20 

~ 
1\. 
r\ 

G-2331 

VGs = -sv 

\ 
I' 

,_; -10V 

I' 

,.... 
30 

Tamb•25"C 
-- tt-rf I I I 

10 

APPLICATION INFORMATION 

1 -CIRCUIT DESCRIPTION 

-vos (V) 

Astable operation is enabled by a high level on the 
ASTABLE Jnput. The period of the square wave at 
the a and a Outputs in this mode of operation is a 
function of the external components employed. 
"True" input pulses on the ASTABLE input or "Com­
plement" pulses on the ASTABLE input allow the cir­
cuit to be used as a gatable multivibrator. The 
OSCILLATOR output period will be half of the a ter­
minal output in the astable mode. However, a 50% 
duty cycle is not guaranteed at this output. In the mo­
nostable mode, positive-edge triggering is accom­
plished by application of a leading-edge pulse to the 
+TRIGGER input and a low level to the-TRIGGER 
input. For negative-edge triggering, a trailing-edge 
pulse is applied to the-TRIGGER and a high level 
is applied to the +TRIGGER. Input pulses may be of 
any duration relative to the output pulse. The multi­
vibrator can be retriggered (on the leading edge on­
ly) by applying a common pulse to both the 
RETRIGGER and +TRIGGER inputs. In this mode 

HCC/HCF4047B 

Minimum Output High (source) Current Charac­
teristics. 

\\.. -IOH 

(mA 
,,, 

10 

15 

I, 

G·Z "' I I 
VGs•-SV 

~ 
1\ 

I' ,.... 
-10V 

·-

r-.. 
1amb .zs-c -~ ~i15l-l--I II-i -i- i 

10 -vos IVJ 

the output pulse remains high as long as the input 
pulse period is shorter than the period determined 
by the RC components. An external countdown op­
tion can be implemented by coupling "a" to an ex­
ternal "N" counter and resetting the counter with the 
trigger pulse. The counter output pulse is fed back 
to the ASTABLE input and has a duration equal to 
N times the period of the multivibrator. A high level 
on the EXTERNAL RESET input assures no output 
pulse during an "ON" power condition. This input 
can also be activated to terminate the output pulse 
at any time. In the monostable mode, a high-level or 
power-on reset pulse, must be applied to the EX­
TERNAL RESET whenever Voo is applied. 

2 - ASTABLE MODE 
The following analysis presents worst-case varia­
tions from unit-to-unit as a function of transfer-volt­
age (VTR) shift (33% - 67% Voo) for free-running 
(astable) operation. 
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HCC/HCF4047B 

ASTABLE MODE WAVEFORMS. 

PIN 10 IA/2 I IA/2 ,_ 
lA .. ---~---

Typ : VTA = 0.5 Voo tA = 4.40 RC 

Min : VTR = 0.33 Voo tA = 4.62 RC 

Max : VrR = 0.67 Voo tA = 4.62 RC 

5 -1296 

thus if I tA = 4.40 RC I is used, the maximum varia­
tion will be(+ 5.00/o,- O.OOk) 
In addition to variations from unit-to-unit, the astable 

MONOSTABLE WAVEFORMS. 

PIN 8 _nL...-____ ..Jn._ ___ _ 

PIN 13 

PINIOJ 1114 L 
S-1297 

Where tM = monostable mode pulse width. Values 
for tM are as follows : 
Typ : VrR = 0.5 Voo tM = 2.48 RC 
Min : VrR = 0.33 Voo tM = 2.71 RC 
Max : VrR = 0.67 Voo tM = 2.48 RC 
Thus if tM = 2.48 RC is used, the maximum va­
riation will be(+ 9.3%,- 0.0%). 
Note : In the astable mode, the first positive half cy­

cle has a duration ofT M ; succeeding dura­
tions are W2. 

In addition to variations from unit to unit, the mono­
stable pulse width may vary as a function of frequen­
cy with respect to Voo and temperature. 

4 - RETRIGGER MODE 
The HCC/HCF4047B can be used in the retrigger 
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t1 =-RC In 
Voo+ VrR 
Voo-VrR 

t2 =- RC In 2 V V 
oo- TR 

_ _ _ I (VrR) (Voo- VrR) 
tA - 2 (t1 + t2) - 2 RC n (V V )(2 V V ) DO+ TR DO- TR 

period may vary as a function of frequency with re­
spect to Voo and temperature. 

3- MONOSTABLE MODE 
The following analysis presents worst-case varia­
tions from unit-to-unit as a function of transfer-volt­
age (VrR) shift (33% - 67% Voo) for one-shot 
(monostable) operation. 

t1 =-RC In 
VTR 

2Voo 
Voo-VrR 

2Voo-VTR 
(VTR) (Voo- VTR) 

(2 Voo- VrR) (2 Voo) 

mode to extend the output-pulse duration, or to com­
pare the frequency of an input signal with that of the 
internal oscillator. In the retrigger mode the input 
pulse is applied to terminals 8 and 12, and the output 
is taken from terminal 1 0 or 11 . As shown in fig. A 
normal monostable action is obtained when one re­
trigger pulse is applied. Extended pulse duration is 
obtained when more than one pulse is applied. For 
two input pulses, IRE = h' + t1 + 212. For more than 
two pulses, IRE (Q OUTPUT) terminates at some va­
riable time to after the termination of the last retrig­
ger pulse. to is variable because IRE (Q OUTPUT) 
terminates after the second positive edge of the 
oscillator output appears at flip-flop 4 (see logic dia­
gram). 



Figure A : Retrigger-mode Waveforms. 

oTRIGGER 
RETRlGGER 
PIN 8,12 

OSCILLATOR r:J . I 
OUTPUT PIN 13_j t1 l...!..U.___ 

QOUTPUT ~ IRE PIN 10 J 

5 - EXTERNAL COUNTER OPTION 

1RE 

Time IM can be extended by any amount with the use 
of external counting circuitry. Advantages include di­
gitally controlled pulse duration, small timing capa­
citors for long time periods, and extremely fast 
recovery time. 

HCC/HCF4047B 

__n_nn_-.:_:.:. ~ -_ -_::JL 

__fl_jLJI_jJl~ 
L J 1RE ! L 

s-2687 !• to .. : 

A typical implementation is shown in fig. B. The pul­
se duration at the output is 

text = (N - 1) (lA) + (IM + IA/2) 

Where text= pulse duration of the circuitry, and N is 
the number of counts used. 

Figure B : Implementation of External Counter Option. 

ASTABLE 

40476 

QH 
INPUT IL 
PUlSE 

6 - POWER CONSUMPTION 

In the standby mode (Monostable or Astable), po­
wer dissipation will be a function of leakage current 
in the circuit, as shown in the static electrical char­
acteristics. For dynamic operation, the power nee­
ded to charge the external timing capacitor C is 
given by the following formula : 

Astable Mode : P = 2CV9. (Output at Pin 13) 

P = 4CV9. (Output at Pin 10 and 11) 

(2.9CV2) (Duty Cycle) 
Monostable Mode : P = .......:... __ .:....:.._:..._..:........_:__ 

T 

(Output at Pin 1 0 and 11) 

The circuit is designed so that most of the total po­
wer is consumed in the external components. In 
practice, the lower the values of frequency and volt-

OPTIONAL r- BUFFER 

40176 ~~OUTPUT 
R 

_r:-'L 
r ~E•_c . ..l 

S.- 2688 

age used, the closer the actual power dissipation will 
be to the calculated value. 

Because the power dissipation does not depend on 
R, a design for minimum power dissipation would be 
a small value of C. The value of R would depend on 
the desired period (within the limitations discussed 
above). 

7- TIMING-COMPONENT LIMITATIONS 

The capacitor used in the circuit should be non-po­
larized and have low leakage (i.e. the parallel resi­
stance of the capacitor should be an order of 
magnitude greater than the external resistor used). 
Three is no upper or lower limit for either R or C value 
to maintain oscillation. 

However, in consideration of accuracy, C must be 
much larger than the inherent stray capacitance in 
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HCC/HCF4047B 

the system (unless this capacitance can be measu­
red and taken into account). R must be much larger 
than the COS/MOS "ON" resistance in series with it, 
which typically is hundreds of ohms. In addition, with 
very large values of R, some short-term instability 
with respect to time may be noted. 

The recommended values for these components to 
maintain agreement with previously calculated for­
mulas without trimming should be : 

TEST CIRCUITS 

Quiescent Device Current. 

•oo 

•ss 
5·199211 

Input Current. 

·r 
INP~ 

Voo -

~-v~s --NOTE: MEASURE INPUTS 

J SEQUENTIALLY TO BOTH S-199412 
Yoo AND VsS• CONNECT 
ALL UNUSED INPUTS TO •ss 
EITHER Voo OR Vss 

10/10 
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C ~ 1 OOpF, up to any practical value, for astable mo­
des; 
C ~ 1 OOOpF, up to any practical value, for monosta­
ble modes. 
1 OKQ ~ R ~ 1 MQ. 

Input Voltage. 

•oo 



HCC/HCF4048B 

MULTIFUNCTION EXPANDABLE 8-INPUT GATE 

• THREE-STATE OUTPUT 
• MANY LOGIC FUNCTIONS AVAILABLE IN 

ONE PACKAGE 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4048B (extended temperature range) and 
HCF4048B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4048B is an 8-input 
gate having four control inputs. Three binary control 
inputs · Ka, Kb, and Kc · provide the implementation 
of eight different logic functions. These functions are 
OR, NOR, AND, NAND, ORlAND, OR/NAND, 
AND/OR and AND/NOR. A fourth control input-Kd­
provides the user with a 3-state output. When control 
input Kd is high the output is either a logic 1 or a logic 
0 depending on the inner states. When control input 
Kd is low, the output is an open circuit. This feature 
enables the user to connect this device to a common 
bus line. In addition to the eight input lines, an EX· 
PAND input is provided that permits the user to in­
crease the number of inputs to one HCC/HCF4048B. 
For example, two HCC/HCF4048B's can be cas­
caded to provide a 16-input multifunction gate. When 
the EXPAND input is not used, it should be con­
nected to Vss. 

October 1988 

EY F 
Plastic Package Ceramic Frit Seal Package 

~ • 
M1 C1 

Micro Package Plastic Chip Carrier 

ORDER CODES : 
HCC4048BF HCF4048BM1 
HCF4048BEY HCF4048BC1 

PIN CONNECTIONS 

J (OUTPUll I 16 •oo 

Kd 15 EXPAND 

H 3 14 A 

G 4 13 B 
INPUTS INPUTS 

F 5 12 c 

E 6 II 0 

Kb 10 •• 
•ss Kc 

s~z121 
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HCC/HCF4048B 

FUNCTIONAL DIAGRAM 

BINARY CONTROL INPUTS 

FUNCTION CONTROL 

~K~?-5TATE f f I. lj CONTROL 

r- 10 7 9 ' 14 

INPUTS B-
13 

c- " o- 11 

EXPAND- 15 11-J 
OUTPUT r-. INPUTS : = : 

H- 3 

Vss•B 
v00 =16 S-1627 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 "C 
HCF Types -40 to+ 85 "C 

Tstg Storage Temperature -65 to+ 150 "C 

Stresses above those listed under "Absolute Max1mum Rat~ngs" may cause permanent damage to the device Th1s 1s a stress rat1ng only 
and functional operat1on of the dev1ce at these or any other conditions above those ind1cated '"the operational sections of this specification 
is not implied Exposure to absolute max1mum rating condit1ons for external penods may affect dev1ce reliability 
• All voltages values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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BASIC LOGIC CONFIGURATIONS 

~~ 
~ 

~~ 
~ 

~~ 
~ 

A~ORIAND .• A • • c c 
D D 

E~ E 
F F 
G G 
K H 

EXP EXP 

LOGIC DIAGRAM 

.. 

"p 

FUNCTION TRUTH TABLE 

Output Function Boolean Expression 

NOR J=A+B+C+D+E+F+G+H 
OR J=A+B+C+D+E+F+G+H 
ORlAND J = (A + B + C + D) • (E + F + G + H) 
OR/NAND J = (A+ B + C + D) • (E + F + G + H) 
AND J- ABCDEFGH 
NAND J =ABCDEFGH 
AND/NOR J = ABCD + EFGH 
AND/OR J = ABCD + EFGH 

Kd = 1 Normal Inverter Action 
Kd = 0 High Impedance Output 

EXPAND Input= 0 

;r 
yoJ 
~· 
'ss 

HCC/HCF4048B 

~~ 
~ 

Ka Kb 

0 0 
0 0 
0 1 
0 1 

1 0 
1 0 
1 1 
1 1 

5-161& 

£1 ... 
AU. INPUTS ARE PROTECTED BY 
C0S1110S PROTECTION NETWORK 

Kc Unused Input 

0 Vss 
1 Vss 
0 Vss 
1 Vss 
0 Voo 
1 Voo 
0 Voo 
1 Voo 
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HCGlA€:1=40488 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions - Value 
Symbol Parameter v, Vo llol Voo TLow 

. 2s·c TH, h 
. Unit 

(V) (V) {ItA) (V) Min. Max. Min. Typ. Max. Min. Max. 
IL Quiescent 0/5 5 0.25 0.01 0.25 7.5 

Current HCC 0/10 10 0.5 0.01 0.5 15 
Types 0/15 15 1 0.01 1 30 

0/20 20 5 0.02 5 150 llA 

HCF 
015 5 1 0.01 1 7.5 

Types 
0/10 10 2 ·- O.Q1 2 15 
0/15 15 4. 0.01 4 30 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5113.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 . 15 4 4 4 

loH Output 0/5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 - 1 -0.36 
Current Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
015 2.5 5 - 1.53 - 1.36 -3.2 -1.1 mA 

HCF 0/5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 ~ 6.8 -2.4 

loL Output 
HCC 

0/5 - Q.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/111 __ Q.5 10 1.6 1.3 2.6 0.9 
Current 0/JJ 1.5 15 4.2 3.4 6.8 2.4 -

mA QL5 0.4 5 0.52 0.44 1 0.36 
HCF 

011Q 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

I1H. I1L Input HCC 
0/18 18 ± 0.1 ± 10"5 ± 0.01 ± 1 Leakage Types 

Any Input llA Current HCF 
Types 

0/15 15 ± 0.3 ± 10"5 ± 0.3 ± 1 

loH 3-state HCC 
0/18 0/18 18 ± 0.4 ± 10·4 ± 0.4 ± 12 

Output Types 
Current HCF llA 

Types 
0/15 0/15 15 ± 1.0 ± 10"4 ± 1.0 ± 7.5 

c1 Input Capacitance Any Input 5 7.5 pF 

• T LOW = - ss·c for HCC device :- 40°C for HCF device. 
* THIGH = - 125•C for HCC device : - 85•C for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Voo = SV, 2V mm. with Voo .. tOY, 2.5V min. with Voo = 15V, 
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HCC/HCF4048B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.n, 
typical temperature coefficient for all V00 = 0.3o/oi"C values, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPHL. tPLH Propagation Delay Time Inputs 5 300 600 
to Output and Ka to Output 10 150 300 

15 120 240 

Kb to Output 5 225 450 

10 85 170 

15 55 110 

Kc to Output 5 140 280 

10 50 100 

15 40 80 

Expand Input to Output 5 190 380 

10 90 180 

15 65 130 

tpHz, tPLZ 3-state Propagation Delay Time RL = 1kn 5 80 160 
tpzH, tpzL Kd to Output 10 35 70 

15 25 50 

irHL, irLH Transition Time 5 100 200 -
10 50 100 

15 40 80 

3-state Output Capacitance 5 10 

Unit 

ns 

pF 

Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Characteristics. 
G-2UI G 2117 

Tam~~•25"C v65 •15 
t-+ r.,.. .. 2s-c ---

.. 12 
GS.•1 

10 / ~--'-1 

!!!! 

---T -r-r ' -Jei -
: 

11 

1Z 
L -11 >--~· I 

5 

~ 
J.o 

1ff-U _J_+ 
~ T i_LLj __ i -i" 1l 

I , - i --;-
10 12 "as(V) 10 12 "o!;(V) 
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HCC/HCF4048B 

Typical Output High (source) Current Charac­
teristics. 

-loH 

(mA l 

10 

20 

30 

ll-, 
t--. •Gs • -s 

l\. 

f- '\ 
i 

!~_b= :zs-c 

G-2331 

I 

I' 
-10V 

I-

i 
I ~v 

10 -vos (Vl 

APPLICATIONS OF EXPAND INPUT 

ACTUAL-CIRCUIT LOGIC CONFIGURATIONS 

, 
" 13 
14 

617 

~ 
~ 

~~ 
~~ 
~ 
~ 

310 

Minimum Output high (source) Current Charac­
teristics. 

- 1oH 

(mA l 

10 

15 

1\-, I I 
V S"' -SV ,.... 

I' 

Tamb•25-c 

G·Ull 

-tOY 

i'.. 

-15Y 

10 -vos CV) 

EXPANSION LOGIC AND TRUTH TABLE 

IMPLEMENTATION OF EXPAND INPUT 
FOR 9 OR MORE INPUTS 

OUTPUT R.tiCl10N 

FUNCTION tEEilEDAT OUTPUT BOOLEAN EXPRESSION 
EJCPAIII)N'UJ" 

NOR OR J ~ (A+B+C+D+E+F+G+H) + (EXP) 

OR OR J ~ (A+B+C+D+E+F+G+H) + (EXP) 

AND NAND J ~ (ABCDEFGH) (EXP) 

NAND NAND J ~ (ABCDEFGH) (EXP) 

OR/AND NOR J ~ (A+B+C+D) (E+F+G+H) (EXP) 

OR/NAND NOR J ~ (A+B+C+D) · (E+F+G+H) (EXP) 

AND/NOR AND J ~ (ABCD) + (EFGH) + (EXP) 

AND/OR AND J ~ (ABCD) + (EFGH) + (EXP) 

Note: (EXP) designates the EXPAND function (i.e., X1 + x, + .. X,). 



APPLICATIONS OF EXPAND INPUT (continued) 

12-lnput or/and Gate. 

12-INPUT OR/AND GATE 

__.--:--XI 
X2 
X3 

~___;a--- X4 

J= (A•B•C•Dl• (E•F• G•H)·(XI•X2•X3• X4l 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

voo 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY. TO BOTH 
YoD AND Vss CONNECT 
ALL UNUSED INPUTS TO 
EITHER YDI) OR Yss 

5-2119 

Yoo 

•ss 
S-119Zn 

VuD 

S-111411 

HCC/HCF4048B 

16-lnput Nor Gate. 

•ss •oo 
AI HZ 

Bl GZ 

Cl FZ 

01 EZ 
Yss 
•oo 

S-1631 

Input Voltage. 

vss 5·2079/1 
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4049UB INVERTING TYPE 
40508 NON-INVERTING TYPE 

• HIGH SINK CURRENT FOR DRIVING 2 TTL 
LOADS 

• HIGH-TO-LOW LEVEL LOGIC CONVERSION 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• HIGH "SINK" AND "SOURCE" CURRENT CA­

PABILITY 
• SV, 10V AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4049UB/4050B (extended temperature 
range) and the HCF4049UB/4050B (intermediate 
temperature range) are monolithic integrated cir­
cuits available in 16-lead dual in-line plastic or ce­
ramic package and plastic micro package. 

The HCC/HCF4049UB/4050B are inverting and 
non-inverting hex buffers, respectively, and feature 
logic-level conversion using only one supply voltage 
(Voo). The input-signal high level (ViH) can exceed 
the Voo supply voltage when these devices are used 
for logic level conversions. These devices are in­
tended for use as COS/MOS to DTL/TTL converters 
and can drive directly two DTL/TTL loads (Voo = SV, 
VoL~ 0.4V, and loL ~ 3.2mA). 

June 1989 

HCC/HCF4049UB 
HCC/HCF4050B 

HEX BUFFER/CONVERTERS 

--F EY 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

PIN CONNECTIONS 

Voo • 11 NC 

4049UB 

12 .... t 

II E 

10 JaD 

• 0 

18 NC 

IS Laf' 

40508 
.. • 
13 NC 

12 K•E 

II E 

10 J•D 

• • 
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HCC/HCF4049UB/4050B 

SCHEMATIC DIAGRAMS (1 of 6 identical units) 

4049UB 40508 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
It DC Input Current (any one input) ± 10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec­
ttons of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

V1 Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55to+125 oc 

HCF Types -40 to+ 85 oc 

2f7 

314 



HCC/HCF4049UB/4050B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter 
'IJJ YVl ~~ T lW* 25°C T ah* Unit 

Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/ 5 5 1 0.02 1 30 
Supply HCC 0/10 10 2 0.02 2 60 
Current Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 
0/5 5 4 0.02 4 30 !!A 

HCF 0/10 10 8 0.02 8 60 
Types 

0/15 15 16 0.02 16 120 

VoH Output High 0/ 5 5 4.95 4.95 4.95 
Voltage 0/10 10 9.95 9.95 9.95 v 

0/15 15 14.95 14.95 14.95 

VoL Output Low 5/0 5 0.05 0.05 0.05 
Voltage 10/0 10 0.05 0.05 0.05 v 

15/0 15 0.05 0.05 0.05 
viH Input High 0.5 5 4 4 4 

Voltage (4049U8) 1 10 8 8 8 v 
2 15 12 12 12 

V1H Input High 4.5 5 3.5 3.5 3.5 
Voltage (40508) 9 10 7 7 7 v 

13.5 16 11 11 11 
vll Input Low 4.5 5 1 1 1 

Voltage (4049U8) 9 10 2 2 2 v 
13 15 3 3 3 

vll Input Low 0.5 5 1.5 1.5 1.5 
Voltage (40508) 1 10 3 3 3 v 

1.5 15 4 4 4 

loH Output 0/ 5 2.5 5 1.6 -1.25 -6.4 -0.9 
Drive HCC 0/ 5 4.6 5 0.64 -0.51 - 1.6 -0.36 
Current Types 0/10 9.5 10 1.6 -1.30 -3.6 -0.9 

0/15 13.5 15 4.7 -3.75 -12 -2.7 
0/ 5 2.5 5 1.5 -1.25 -6.4 - 1 mA 

HCF 0/ 5 4.6 5 0.61 -0.51 - 1.6 -0.42 
Types 0/10 9.5 10 1.5 -1.25 -3.6 - 1 

0/15 13.5 15 4.5 -3.75 -12 -3 

ioL Output 0/5 0.4 5 3.75 3.2 6.4 2.2 
Sink HCC 0/10 0.5 10 10 8 16 5.6 
Current Types 

0/15 1.5 15 30 24 48 17 mA 
0/ 5 0.4 5 3.6 3.2 6.4 2.6 

HCF 0/10 0.5 10 9.6 8 16 6.6 
Txpes 0/15 1.5 15 28 24 48 19 

IIH• Ill Input HCC 
0/18 18 ± 0.1 ±1o-s ± 0.1 ± 1 Leakage Types !!A 

Current HCF ±10-5 
Tvoes 

0/15 15 ± 0.3 ± 0.3 ± 1 

cl Irp.t 4049UB 15 22.5 
pF 

cap.citaro8 4050B Any Input 5 7.5 
n T Low = - 55 c for HCC deVICe : - 40 c for HCF deVICe. 

TH,gh = + 125"C for HCC deVICe : + 85"C for HCF deVICe. 
The N01se Margin (only HCC/HCF4050B type) for both "1" and "0" level is : 1V mm. With Voo = 5V, 2V mm. w1th Voo = 10V, 
2.5V mm. w1th Voo = 15V. 
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HCC/HCF4049UB/4050B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter v, (V) Voo (V) Min. Typ. Max. 

tPLH Propagation Delay Time 5 5 60 120 
(4049U8) 10 10 32 65 

10 5 45 90 

15 15 25 50 

15 5 45 90 

tPLH Propagation Delay Time 5 5 70 140 
(40508) 10 10 40 80 

10 5 45 90 

15 15 30 60 
15 5 40 80 

tPHL Propagation delay Time 5 5 32 65 
(4049U8) 10 10 20 40 

10 5 15 30 

15 15 15 30 
15 5 10 20 

tPHL Propagation Delay Time 5 5 55 110 
(40508) 10 10 22 55 

10 5 50 100 

15 15 15 30 

15 5 50 100 

hLH Transition Time 5 5 80 160 

10 10 40 80 

15 15 30 60 

hHL Transition Time 5 5 30 60 
10 10 20 40 

15 15 15 30 

4/7 L•'l SGS·1110MSON 
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Minimum and Maximum Voltage Transfer Charac­
teristics for 4049U8. 
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Typical Voltage Transfer Characteristics as a Fun­
ction of Temperature for 4049U8. 
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Typical Output Low (sink) Current Characteristics. 
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HCC/HCF4049UB/4050B 

Minimum and Maximum Voltage Transfer Charac­
teristics for 40508. 
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Typical Voltage Transfer Characteristics as a Fun­
ction of Temperature for 40508 . 

10 V1 (y) 

Minimum Output Low (sink) Current Characteristics. 
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HCC/HCF4049UB/4050B 

Typical Output High (source) Current Charac­
teristics. 
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Typical Power Dissipation per Buffer/Inverter vs. 
Frequency. 

3 SV ' I I I 

Typical Power Dissipation vs. Input Transition Time 
per Inverter for 40508. 
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Minimum Output High (source) Current Charac­
teristics. 

0 
IOH 
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Typical Power Dissipation vs. Input Transition Time 
per Inverter for 4049UB. 

Ill'~-~ ~ z,lV 

lOll -¥ ~g~~;: ;~~ 
4 1kHz, 1SV 

_,: J.f!:_ Yoo::: sv. f =10kHz 
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10 102 103 10' 105 106 t, ''( (ns) 

Logic-Level Conversion Application. 

COSII•IOS IOV LEVEL to DTLITTL 5V LEVEL 

COS/MOS 
INPUT 

IOV=VJH 

HCC/HCF 
4049A 

-Slo=v1L l 
INPUT PIN- 3,5,7.9,11 or14 
OUTPUT PIN- 2. 4.6.10.12or15 
Voo PIN -1 
•ss PIN-8 

OUTPUT to 
OTLITTL 
INPUTS 

5-102L. 



TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

v~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
v00 AND Vss• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Voo 

5-1992/1 

Voo 

S-199412 

HCC/HCF4049UB/40508 

Input Voltage. 

NOTE: 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

Voo 

AT VDO OR Vss VSS S-199314 

717 
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HCC4051 8/528/538 
HCF4051 8/528/538 

ANALOG MULTIPLEXERS-DEMULTIPLEXERS 

40518 - SINGLE 8-CHANNEL 

40528 - DIFFERENTIAL 4-CHANNEL 

40538 -TRIPLE 2-CHANNEL 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• LOW "ON" RESISTANCE: 125Q (typ.) OVER 
15V p.p. SIGNAL-INPUT RANGE FOR Voo­
VEE = 15V 

• HIGH "OFF" RESISTANCE : CHANNEL 
LEAKAGE± 1 OOpA (typ.) Voo- VEE = 18V 

• BINARY ADDRESS DECODING ON CHIP 
• VERY LOW QUIESCENT POWER DISSIPA­

TION UNDER ALL DIGITAL CONTROL INPUT 
AND SUPPLY CONDITIONS : 0.2 !J.W (typ.), 
Voo- Vss = Voo- VEE= 10V 

• MATCHED SWITCH CHARACTERISTICS : 
RoN= 5Q (typ.) for Voo- VEE= 15V 

• WIDE RANGE OF DIGITAL AND ANALOG SI­
GNAL LEVELS: DIGITAL 3 TO 20V, ANALOG 
T020Vp.p. 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100mA AT 18V AND 

25"C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

PIN CONNECTIONS 

40518 

CHAM<ELSr 
I 16 •oo 

Y CHANo<'LS r 1 

IN/OUT IN/OUT 

• 2 15 2 2 2 

COM OUT/IN ' 14 1 CIMMONMY" l 
CHANNElS OUHIN 

IN/OUT 

j" 13 0 134 CHANNELS Y CHANNELS 
IN/OUT IN/OUT 

s s 
" l 1 s 

INH ' 6 11 • INH 6 

'rE ' 10 • ••• ' 
•ss 8 9 c •ss 8 

,.,.. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

DESCRIPTION 

The HCC 40518, 40528 and 40538 (extended 
temperature range) and HCF40518, 40528 and 
40538 (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. HCC/HCF4051 8, HCC/HCF40528, 
and HCC/HCF40538 analog multiplexers/demul­
tiplexers are digitally controlled analog switches 
having low ON impedance and very low OFF 

40528 

16 •oo 

1521 X CHANIELS 
IN/OUT 

141 

13 COMMON "X~ 
OUT fiN 

12 01 X CHANNELS 
INIOUT 

11 ' 

10 A 

9 • 
,.,..,. 

by 1 

IN/OUT •• 2 

., ' 
OUT/IN 
ex orCY 

IN/OUT CX s 

INH 6 

••• ' 
•ss 8 

40538 

rs Voo 

15 b~~:'::y 

,, .~u'J/':y 

13 .,1 
IN/OUT 

12 ax 

11 • 

10 • 
9 c 

1/12 
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HCC/HCF4051 8/528/538 

leakcge current. These multiplexer circuits dissipate 
extremely low quiescent power over the full Voo -
Vss and Voo - VEE supply-voltage ranges, inde­
pendent of the logic state of the control signals. 
When a-logic "1" is present at the inhibit input ter­
minal all channel are off. The HCC/HCF4051 B is a 
single 8-channel multiplexer having three binary 
control inputs, A, 8, and C, and an inhibit input. The 
three binary signals select 1 of 8 channels to be 
turned on, and connect one ofthe 8 inputs to the out­
put. The HCC/HCF4052B is a differential4-channel 

FUNCTIONAL DIAGRAMS AND TRUTH TABLES 

40518 

CHANNElS INIWT 

multiplexer having two binary control inputs, A and 
8, and an inhibit input. The two binary input signals 
select 1 of 4 pairs of channels to be turned on and 
connect the analog inputs to the outputs. The 
HCC/HCF4053B is a triple 2-channel multiplexer 
having three separate digital control inputs, A, 8, 
and C, and an inhibit input. Each control input 
selects one of a pair of channels which are con­
nected in a singlepole double-throw configuration. 

Input States 

Inhibit c B A 
""On" Channel (5) 

0 0 0 0 0 

0 0 0 1 1 

0 0 1 0 2 

' 
' i . 

~ ' ' t l "J-

0 0 1 1 3 . ' ' ' 
0 1 0 0 4 

0 1 0 1 5 

®---- r--- ---f '' 1-- 0 1 1 0 6 

" 
0 1 1 1 7 

®--- " 
COMMON 1 X X X None 

- ~N 
81NARYT010F8 

LOGIC LE\'B. DECODER WITH 

" CONVERSION 
_.., 

®----- - " 

.ft 
" 

®---- - '' 

k ~ 
s., .. ,, 

ALL INPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

40528 

Inhibit B A 
X OW\INELS IN f OUT 0 0 0 Ox, Oy 

w' 
" " " i 0 0 1 1x, 1y " ' . 

0 1 0 2x, 2y 

0 1 1 3x, 3y 

LdD- 1 X X None 

®----- - ~ 

" COMMON X 

®--- LOGIC lEVEL 
BlftAR'I'l010F4 OUTIIN 

.ft 
- DECODER WITH 

" " CO,...ERSIQH INHI81T 

" ' COMMON Y 

®--- - "J-
OUT/IN 

" 

k ,W ' . 4~ " " 
Y CHANNELS INIOIJT 

s-ou.., All INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 

2/12 
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FUNCTIONAL DIAGRAMS AND TRUTH TABLES (continued) 

4053 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage: HCC Types 
HCF Types 

v, Input Voltage 

•• 
DC Input Current (any one tnput) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Tap = Full Package-temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

HCC/HCF4051 8/528/538 

Inhibit A orB 
or C 

1 X 

X = Don't care 

ax or bx or ex 
ay or by or cy 

None 

All INPU1'S ARE PROTECTED BY 
COSIMOS PROrECTION NETWORK 

Value Unit 

- 0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55to+125 "C 
-40 to+ 85 "C 

- 65 to+ 150 "C 

Stresses above those listed under "Absolute Max1mum Ratings· may cause permanent damage to the dev1ce. Th1s IS a stress 
rat1ng only and functional operation of the dev1ce at these or any other conditions above those 1nd1cated 1n the operational sec­
tions of this spec1hcation 1s not 1mpl1ed. Exposure to absolute max1mum rating conditions for external penods may affect dev1ce 
reliability 
• All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 "C 

HCF Types -40 to+ 85 "C 

3112 
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HCC/HCF4051 8/528/538 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
Test Conditions 

Symbol Parameter V1s VEE Vss Voo T lW. 

(V) (V) (V) (V) Min. Max. 
IL Quiescent 5 5 

Device HCC 10 10 

Current Types 15 20 
20 100 
5 20 

HCF 10 40 
Types 15 80 

SWITCH 
ON Resistance HCC 0 s; VI 5 880 

,; Voo 0 0 10 310 
Types 15 220 

0,; V1 5 880 
HCF 

,; Voo 0 0 10 330 
Types 15 230 

t.ON Resistance t. Rc>N 5 
(between any 2 0 0 10 

channels) 15 
OFF (•) Any 

HCC Channel Channel 0 0 18 100 
Leakage OFF Types 

Current All 
Channels HCC 
OFF Types 0 0 18 100 
(common 
OUT/IN\ 
Any 

HCF Channel 0 0 15 300 
OFF Types 

All 
Channels HCF 
OFF Types 0 0 15 300 
(common 
OUT/IN\ 

c lnout 
Capaci- Outout 4051 
tance Output4052 

Outout4053 -5 -5 5 
Feedthrouoh 

CONTROL (Address or Inhibit) 
VIL Input Low Voltage = Voo VEE = v ss 5 1.5 

Thru ~ = 1Kn 10 3 
1KQ to Vss 15 4 

Its < 2J.1A 5 3.5 
VIH Input High Voltage 

(on all off 
10 7 

channels) 
15 11 

IIH• I,L Input HCC V1= 0/18V 18 ± 0.1 
Leakage Tvoes 
Current HCF V1= 0/15V 

Tvoes 
15 ± 0.3 

c1 Input Capacitance Any Address or lnh1bit 
lnout 

(•) Determined by mm1mum feasible leakage measurement for automatiC testmg 
(') T L~ = - 55"C for HCC dev1ce · - 40"C for HCF dev1ce 
(') T "''' = + 125"C for HCC device . + 85"C for HCF device 

4/12 
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Value 
25 oc T ah· 

Min. TvP. Max. Min. Max. 
0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 
0.04 20 150 
0.04 40 300 
0.04 80 600 

470 1050 1200 
180 400 580 
125 280 400 
470 1050 1200 
180 400 520 
125 280 360 
10 
10 
5 

± 0.1 100 1000 

± 0.1 100 1000 

± 0.1 300 1000 

± 0.1 300 1000 

5 
30 
18 
9 

0.2 

1.5 1.5 
3 3 
4 4 

3.5 3.5 
7 7 

11 11 

±10-3 ± 0.1 ± 1 

±10-3 ± 0.3 ± 1 

5 7.5 

Unit 

J.lA 

n 

n 

nA 

nA 

nA 

nA 

pF 

v 

v 

J.lA 

pF 



HCC/HCF4051 8/528/538 

DYNAMIC ELECTRICAL CHARACTERISTICS 
(T amb = 25°C, CL = 50pF all input square wave rise and fall time = 20ns) 

Test Conditions Value 
Parameter Vee RL f, V1s Vss Voo Typ. Max. 

(V) (kO) kHz) (V) (V) (V) 
SWITCH 
tpd Propagation Delay Time 10 v _L 30 30 
(s1gnal input to output) 200 ..fL.. 10 15 60 

~ 11 20 
Frequency Response = Vss 1 5 (•) 10 V0 at Common 4053B 30 
Channel "ON" (sine wave OUT/IN 4052B 25 
input) 4051B 20 

Vo 
at 20 Log - = - 3dB V0 at any Channel 60 

V1 
Feedthrough (all channels =Vss 1 5 (•) 10 V0 at Common 4053 8 
OFF) 

Vo 
OUT/IN 4052 10 

at 20 Log - = - 40dB 4051 12 
VI V0 at any Channel 8 

Frequency Signal Crosstalk Between any 2 Channels 3 
Vo = Vss 1 5 (•) 10 Between Sections measur d6 

at 20 Log - = - 40dB 
4052B only V1 on 

common 
mea sur c!10 

onany 
channel 

Sine Wave Distortion =Vss 10 1 
f 1s =1kHz Sine Wave 10 1 

10 1 
CONTROL lAddress or Inhibit) 
Progation Delay Time : --!1---Address-to Signal OUT --!1---Channels ON or OFF 

~ 
-5 

Propagation Delay Time : _Q_ 
Inhibit to Signal OUT _Q_ 
(channel turning ON) 0 

10 

-10 
Propagation Delay Time : --!1---Inhibit to Signal OUT --!1---(channel turning OFF) 0 

0.3 

-10 
Address or Inhibit to Signal 

0 10* 
Crosstalk 

(•) Peak to peak voltage symmetrical about Voo-V•• 
2 

(*) Both ends of channel 

2 (•) 
3 (•) 
5 (•) 

0 
0 
0 
0 
0 
0 
0 
0 

0 

Between any 2 irl?ir2 2.5 
Sections 4053B ou1Piri 
only irl?iri 5 6 

ou1Piri 
5 0.3 
10 0.2 
15 0.12 

5 360 720 
10 160 320 
15 120 240 
5 225 450 
5 360 720 
10 160 320 
15 120 240 
5 200 400 
5 200 450 
10 90 210 
15 70 160 
5 130 300 

10 Vc = Voo-Vss (square 65 
wave) 

Unit 

ns 

MHz 

MHz 

MHz 

MHz 

o/o 

ns 

ns 

ns 

mV 
peak 
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HCC/HCF4051 8/528/538 

Typical Channel ON Resistance vs. Input Signal 
Voltage (all types). 

~ HIJ 

D -VEE •SV 

700 

600 

tamb•l25ec 
No. 

500 

N. 
IN. IZ5 ..... 

-55"C 

100 

-5 -4 -l -l -1 

Typical Channel ON Resistance vs. Input Signal 
Voltage (all types). 

RON 
(Jl) 1125-c. 

580 

lo80 -V • 

400 

320 

Z40 

180 
10V 

15¥ 
80 

0 

-10 -8 -6 -· -Z 0 Z 

Typical Dynamic Power Dissipation/Package vs. 

10 lo' 103 f (kHz) 

Typical Channel ON Resistance vs. Input Signal 
Voltage (all types). 

zs•c 

100-f···g 
-tO -8 -6 -4 -Z 

Typical Channel ON Resistance vs. Input Signal 
Voltage (all types). 

C'o-2856 

180 l-++ol"'f-i"C+-io::0'-,mb:'-•='n1..-I-H--I=:I-++-i 

lm~+J~~~~fz~s~•c~t+~~~ 
80 ~~~~~~~-·~·~~~~t+~ 

-tO -8 -6 -4 -z 

Switching Frequency and Test Circuit (4051 B). 

6/12 L•, SliS·THOMSON 
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Typical ON Characteristics for 1 of 8 Channels 
(4051 B). 

... 
(V) 

-2 

-4 

-6 

f.-

f.-

-6 

Tamb = 2s•c 
v00 = sv 
v55 = ov 
VEE :-SY 

·_, 
-"" 

p 7 
""" ~ 
A w 

17 

-4 -2 

G·l75911 

Rl= IOOkfi -
~~~ 

~ 
! I ~v 

I.e' ~ 
l.J lkll-

~ 
SOOJ\- f-
IOOJ\-

4 Y.rs(V} 

Typical Dynamic Power Dissipation/Package vs. 

10 
l 4 •• J 4 it 1 4 68 

10 to" 103 f (kHz) 

Typical Dynamic Power Dissipation/Package vs. 

HCC/HCF4051 8/528/538 

Switching Frequency and Test Circuit (40538). 

'oo 
f 

::::"; t1c, 9 
lOOn .-, 

L_ +--s I"-
1000 HCC/HCF 

~ 40538 fl.-

o-l' ~ 

!----!' 1-'L 

o---2 ~ 

Ia-

Q :'.>·lSIO 
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HCC/HCF4051 8/528/538 

WAVEFORMS 

Channel Being Turned ON (RL = 10KQ). 

tr :20ns t1 :20ns 

TYPICAL BIAS VOLTAGES 

Fig. (a) 
Voo 
.15V 

Vss 
ov 

S-1451 

Fig. (b) 
Voo 
7.5V 

t 
7.5V 

~ 

5-1452 

Channel Being Turned OFF (RL = 300KQ). 

Fig. (c) 
Voo 
sv 

t 
5V 

~ 

tr=20ns 

5-1453 

lt;20ns 

Fig. (d) 
Voo 
sv 
~----~ 

t 
SV 

~ 

5-1454 

The ADDRESS (digital-control inputs) and INHIBIT logic levels are "O"~Vss and "1 "~Voo. The analog s1gnal (trough the TG) 
may swing from Vee to Voo 

8/12 
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HCC/HCF4051 8/528/538 

TYPICAL APPLICATIONS 

TYPICAL TIME-DIVISION APPLICATION OF THE 40528 

DIFFERENTIAL 
SIGNALS 

I HCC-HCFI,()528 

COMMUNI CATIONS 
LINN 

DIFF. 
MULTIPLEXING 

SPECIAL CONSIDERATIONS 

IliFF. 
AMPLIFIER/ 

LINE DRIVER 

Control of analog signals up to 20V peak-to-peak 
can be achieved by digital signal amplitudes of 4.5 
to 20V (if Voo- Vss = 3V, a Voo- VEE of up to 13V 
can be controlled ; for Voo - VEE level differences 
above 13V, a Voo- Vss of at least 4.5V is required). 
For example, if Voo = + 5V, Vss = 0, and VEE = 
-13.5V, analog signals from - 13.5V to + 4.5V can 
be controlled by digital inputs of 0 to 4.5V. In certain 
applications, the external load-resistor current may 
include both Voo and signal-line components. To 

DIFF. 
RECEIVER 

S-1536 DEMULTIPLEXING 

avoid drawing Voo current when switch current 
flows into the transmission gate inputs, the voltage 
drop across the bidirectional switch must not exceed 
0,8 volt (valvulated from RoN values shown in 
ELECTRICAL CHARACTERISTICS CHART). No 
Voo current will flow through RL if the switch current 
flows into lead 3 on the HCC/HCF4051 ; leads 3 and 
13 on the HCC/HCF4052 ; leads 4, 14, and 15 on 
the HCC/HCF4053. 

9/12 
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HCC/HCF4051 8/528/538 

TEST CIRCUITS 

Off Channel Leakage Current-any Channel OFF. 

4051 4052 

Off Channel Leakage Current-all Channel OFF. 

4051 4052 

•oo 

Propagation Delay-adress Input to Signal Output. 

•oo 

••• 
•ss 

10/12 
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4051 4052 

•ss ~-lSI'J 

4053 

•oo 

4053 

Voo 

4053 

:~~_ru-
CLOCM IN VEE 

•ss 

•ss S.-.l5l0 

•ss S.·l5ll 



HCC/HCF4051 8/528/538 

TEST CIRCUITS (continued) 

Propagation Delay-Inhibit Input to Signal Output. 

4051 

voo__nu 
Vss 

CLOCK IN 

5-1522 

Input Voltage. 

4051 

~1515 

MEASURE < 2 )lA ON ALL -OFF- CHANNELS 
(e-.g. CHANNEL 6) 

Quiescent Device Current. 

4052 

Voo ri I 
Vss--l U 

CLOCK IN 

4053 

VJo n ' 
Vss--l L..J 

CLOCK IN 

S.-252] S.-1524 
tPHL AND tPLH 11SS 

4052 4053 Voo 

!.-2526 V1L S-lSl1 

MEASURE < 2 1-JA ON ALL .. OFF .. CHANNELS 
(•.g. CHANNEL 2x) 

MEASlJlE 2 ~A ON ALL ""OFF-
CHANNELS (•.g. CHANNEL by) 

Channel ON Resistance 
Meaurement Circuit. 

'•• KEITHLEY 
160 DIGITAL 

11/12 
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HCC/HCF4051 8/528/538 

TEST CIRCUITS (continued) 

Input Current. 

"oo 

~ 

NOTE· ~-1531 

MEASURE INPUTS SEQUENTIALLY, TO BOTH 
Voo AND Vss CONNECT All UNUSED 
INPUTS TO EITHER v00 OA Vss· 

•ss 

NOTE: 5-1534 

MEASl.AE INPUTS SEQUENTIALLY, TO BOTH 
Voo AND Vss CONNECT All UNUSED 
INPUTS TO EITHER v00 OA v55• 

Crosstalk Betwen any two Channels (All Types). 

sv p-p 

ru 
COMMON 

ru 

12/12 
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Feedthrough (All Types). 

5Vp-p 

ru 
•oo 

5-2531 

Crosstalk Betweenn Duals or Tri­
plets (4052-4053). 

sv p-p 

ru 



~ SGS·TliOMSON .. ~I [KIA]0©~@~[1J~©li~@ffi!Jo©® 
HCC4054B/55B/568 
HCF40548/558/568 

LIQUID-CRYSTAL DISPLAY DRIVERS 

4054B 4-SEGMENT DISPLAY DRIVER­
STROBED LATCH FUNCTION 

4055B BCD TO 7-SEGMENT 
DECODER/DRIVER, WITH "DIS­
PLAY-FREQUENCY" OUTPUT 

4056B BCD TO 7-SEGMENT 
DECODER/DRIVER WITH 
STROBED LATCH FUNCTION 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• OPERATION OF LIQUID CRYSTALS WITH 
COS/MOS CIRCUITS PROVIDES ULTRA­
LOW-POWER DISPLAYS 

• EQUIVALENT AC OUTPUT DRIVE FOR LI­
QUID-CRYSTAL DISPLAYS-NO EXTERNAL 
CAPACITOR REQUIRED 

• VOLTAGE DOUBLING ACROSS DISPLAY 
[(Voo- VEE) = 18V)] RESULTS IN EFFECTIVE 
36V (p-p) DRIVE ACROSS SELECTED DIS­
PLAY SEGMENTS 

• LOW-OR HIGH-OUTPUT LEVEL DC DRIVE 
FOR OTHER TYPES OF DISPLAYS 

• ON-CHIP LOGIC-LEVEL CONVERSION FOR 
DIFFERENT INPUT AND OUTPUT-LEVEL 
SWINGS 

• FULL DECODING OF ALL INPUT COMBINA­
TIONS : "0- 9, L, H, P, A-" AND BLANK POSI­
TIONS 

• INPUT CURRENT OF 1 OOnA AT 18V AND 25oC 
FOR HCC DEVICE 

• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4054B, HCC4055B and HCC4056B (ex­
tended temperature range) and the HCF4054B, 
HCF4055B and HCF4056B (intermediate tempera­
ture range) are monolithic integrated circuits available 
in 16-lead dual in-line plastic or ceramic package and 
plastic micro package. The HCC!HCF4055B and 
HCC!HCF4056B types are single-digit BCD-to-7 -seg­
ment decoder/driver drcuits that provide level-shifting 
functions on the chip. This feature permits the BCD 
input-signal swings (Voo to Vss) to be the same as 

March 1989 

EY F 
(Plastic Package) (Cerarmc Frit Seal Package) 

~. 
M1 C1 

(Micro Package) (Piasbc Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

or different from the 7 -segment output-signal swings 
(Voo to VEE). For example, the BCD input-signal 
swings (Voo to Vss) may be as low as 0 to - 3V, 
whereas the output-display drive-signal swing (Voo 
to VEE) may be from 0 to- SV. If Voo to VEE exceeds 
15V, Voo to Vss should be at least 4V. The 7-seg­
ment outputs are controlled by the DISPLAY-FRE­
QUENCY (DF) input which causes the selected 
segment outputs to be low, high, or a square-wave 
output (for liquid-crystal displays). When the DF 
input is low the output segments will be high when 
selected by the BCD inputs. When the DF input is 
high, the output segments will be low when selected 
by the BCD inputs. When a square-wave is present 
at the DF input, the selected segments will have a 
square-wave output that is 180° out of phase with 
the DF input. Those segments which are not 
selected will have a square-wave output that is in 
phase with the input. DF square-wave repetition 
rates for liquid-crystal displays usually range from 
30Hz (well above flicker rate) to 200Hz (well below 
the upper limit of the liquid-crystal frequency 
response). The HCC/HCF4055B provides a level­
shifted high-amplitude DF output which is required 
for driving the common electrode in liquid-crystal 
displays. The HCC/HCF4056B provides a strobed­
latch function at the BCD inputs. Decoding of all 
input combinations on the HCC/HCF4055B and 
HCC/HCF4056B provides displays of 0 to 9 as well 
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HCC/HCF4054B/55B/56B 

as L, P, H, A,-, and a blank position. (see typical ap­
plication for other letters). The HCCJHCF40548 pro­
vides level shifting similar to the HCC/HCF40558 
and HCC/HCF40568 independently strobed latd'les, 
and common DF control on 4 signal lines. The 
HCC/HCF40548 is intended to provide drive-signal 
compatibility with the HCC/HCF40558 and 
HCCJHCF4056B ?-segment decoder types for the 
decimal point, colon, polarity, and similar display lines. 
A level-shifted high-amplitude DF output can be ob­
tained from any HCC/HCF40548 output line by con­
necting the corresponding input and strobe lines to 
a low and high level, respectively. The 
HCC/HCF40548 may also be utilized for logic-level 
"up conversion" or "down conversion". For example, 
input-signal swings (Voo to Vss) from + 5 to OV can 
be converted to output-signal swings (Voo to VEE) of 
+ 5 to - 5V. The level-shifted function on all three 
types permits the use of different input-and output­
signal swings. The input swings from a low level of 
Vss to a high level of Voo while the output swings 

PIN CONNECTIONS 

from a low level of VEE to the same high level of Voo. 
Thus, the input and output swings can be selected 
independently of each other over a 3-to-18V range. 
Vss may be connected to VEE when no level-shift 
function is required. For the HCC/HCF 40548 and 
HCC/HCF 40568, data are transferred from input to 
output by placing a high voltage level at the strobe 
input. A low voltage level at the strobe input latches 
the data input and the corresponding output seg­
ments remain selected (or non-selected) while the 
strobe is low. Whenever the level-shifting function 
is required, the HCC/HCF40558 can be used by it­
self to drive a liquid-crystal display (fig. 1 0 and fig. 
12). The HCC/HCF40568, however, must be used 
together with a HCC/HCF40548 to provide the com­
mon DF output (fig. 14). The capability of extending 
the voltage swing on the negative end (this voltage 
cannot be extended on the positive end) can be 
used to advantage in the set-up of fig. 11. Fig. 9 is 
common to all three types. 

40548 40558 40568 

~ ~ ~ STROBE 4 1 11 v,. DISPLAY STROBE 1 
DISPLAY fREQ. CUT ' " v, v, 
fREO. IN ' " IN 4 

r ' " 

.I r ' " 

') 
OUT 4 3 " STROBE 3 

BCD 21 ' " g 
BCD 21 ' ' g 

OUT 3 . " IN 3 INPUTS 2l ' " • 7 INPUTS 23 . " • 7 

2' " 
d SEGWENT 2' . ' 

SEGWENT 
OUT 2 . " STROBE 2 ' OUTPUTS ~ OUTPUTS 
OUT I " IN 2 

DISPLAY 
I " c DISPLAY 

' " • FREQ IN FREQ. IN 

v .. ' " STROBE 1 v, ' " b v" ' " 
v,. ' . IN 1 v, I . . v., • • --
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FUNCTIONAL DIAGRAMS 

40548 

40558 

40568 

Vss 
All INPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

Voo 

Vss 
All INPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

Voo 

Vss 
All INPUTS ARE PROTECTED BY 
COSIMOS PROTECTION NETWORK 

,. 
~ 

" ,, 
z 

c ,. u 

,, 

,, 
~ 

" 
,, 

z ,, 
u . ,. 
STROBE 

OISLAY 
F'REO. '" 

HCC/HCF4054B/55B/56B 

'ss ~EE Voo 

OUT-' 

OUT 3 

OUT 2 

OUT 1 

'ss 'EE 'oo 

" 
~ 
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HCC/HCF4054B/55B/56B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

VI Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature · HCC Types -55 to+ 125 oc 

HCF Types - 40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 

Stresses above those listed under "Absolute Max1mum Rabngs" may cause permanent damage to the dev1ce Th1s 1s a stress rabng only 
and functional operation of the devtce at these or any other conditions above those 1nd1cated 1n the operational sections of th1s spectf1catJon 
IS not 1mphed Exposure to absolute max1mum rattng conclrllons for external penods may affect dev1ce rehab1hty 
• All voltage values are referred to Vss p1n vottage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature : HCC Types 

TRUTH TABLE 

4055 B and 4056 B 

Input Code Output State 
23 22 21 20 a b c d e 
0 0 0 0 1 1 1 1 1 
0 0 0 1 0 1 1 0 0 
0 0 1 0 1 1 0 1 1 
0 0 1 1 1 1 1 1 0 
0 1 0 0 0 1 1 0 0 
0 1 0 1 1 0 1 1 0 
0 1 1 0 1 0 1 1 1 
0 1 1 1 1 1 1 0 0 
1 0 0 0 1 1 1 1 1 
1 0 0 1 1 1 1 1 0 
1 0 1 0 0 0 0 1 1 
1 0 1 1 0 1 1 0 1 
1 1 0 0 1 1 0 0 1 
1 1 0 1 1 1 1 0 1 
1 1 1 0 0 0 0 0 0 
1 1 1 1 0 0 0 0 0 
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HCF Types 

Display 
f g Character 

1 0 0 
0 0 1 
0 1 2 
0 1 3 
1 1 4 
1 1 5 
1 1 6 
0 0 7 
1 1 8 
1 1 9 
1 0 L 
1 1 H 
1 1 p 
1 1 A 
0 1 -

0 0 BLANK 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to 125 oc 
-40 to 85 oc 

Data Setup Time and Strobe Pulse Duration. 

DATA IN 

STROBE 
IN 



HCC/HCF4054B/55B/568 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter Vee v, Vo Vss Voo TLow 
. 25°C THigh 

. 
(V) (V) (V) 

IL Quiescent -5 0/5 
Supply 

HCC Current 
0 0/10 

Types 0 0/15 

0 0/20 

-5 0/5 
HCF 

0 0/10 
Types 

0 0/15 

VoH Output High 0 0/5 
Voltage 0 0/10 

0 0/15 

VoL Output Low 0 510 
Voltage 0 10/0 

0 15/0 

v,H Input High -5 0 5/4 5 

Voltage 0 1/9 

0 1 5/18 

v,L Input Low 5 05/45 

Voltage 0 9/1 

0 1 5/18 5 

loH Output -5 0/5 4.5 
High HCC 

0 0/10 9.5 
Current Types 

0 0/15 13.5 

-5 0/5 4.5 
HCF 

0 0/10 9.5 Types 
0 0/15 13.5 

loL Output -5 0/5 0.4 
Low HCC 

0 0/10 0.5 
Current Types 

0 0/15 1.5 

-5 0/5 0.4 
HCF 

0 0/10 0.5 Types 
0 0/15 1.5 

I,H, I,L·· Input HCC 0 0/18 
Leakage Types 
Current HCF 0 0/15 

Types 

C(' Input Capacitance 

'TLow =- 55"C for HCC dev1ce:- 40"C for HCF dev1ce. 
'TH~h = 125"C fr HCC device·+ 85"C for HCF dev1ce 

(V) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(V) Min. Max. Min. Typ. Max. Min. 

5 5 0.04 5 

10 10 0.04 10 

15 20 0.04 20 

20 100 0.08 100 

5 20 0.04 20 

10 40 0 04 40 

15 80 0.04 80 

5 4.95 4.95 4.95 

10 9.95 9.95 9.95 

15 14.95 14.95 14.95 

5 0.05 0.05 

10 0.05 0.05 

15 0.05 0.05 

5 3.5 3.5 3.5 

10 7 7 7 

15 11 11 11 

5 1.5 1.5 

10 3 3 

15 4 4 

5 -0.6 -0.45 -0.9 -0.3 

10 -0.6 -0.45 -0.9 -0.3 

15 -1.9 -1.5 -3 - 1.1 

5 -0.47 -0.38 -0.9 -0.28 

10 -0.47 -0.38 -0.9 -0.28 

15 -1.58 -1.27 -3 -0.95 

5 1.6 1.3 2.6 0.9 

10 1.6 1.3 2.6 0.9 

15 4.2 3.4 6.8 2.4 

5 1.37 1.1 2.6 0.82 

10 1.37 1.1 2.6 0.82 

15 3.62 2.9 6.8 2.17 

18 ± 0.1 ±1o-5 ± 0.1 

15 ± 0.3 ±1o-5 ± 0.3 

5 7.5 

The N01se Margin for bolh "1" and "0" level IS 1 V m1n wrth Voo = 5V, 2V min With Voo = 1 OV, 2.5 V m1n. wijh Voo = 15V. 
" Any input 

Max. 

150 

300 

600 

3000 

150 

300 

600 

0.05 

0.05 

0.05 

1.5 

3 

4 

± 1 

± 1 

Unit 

llA 

v 

v 

v 

v 

rnA 

mA 

llA 

llA 

pF 
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HCC/HCF4054B/55B/56B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 values is 0.3%/"C, all input rise and fall times= 20ns) 

Symbol Parameter 

tPHL, tPLH Propagation Delay Time (any 
input to any output) 

trHLo lrLH Transition Time (any output) 

!setup 
. Data Setup Time 

tw . Strobe Pulse Width 

* HCC/HCF4054B and HCC/HCF40568 only. 

Figure 1 : Typical Output Low (sink) Current 
Characteristics. 

6/10 

338 

1oL 
(mA) 

12 

10 

G-2337 

lamb"' 25-t -4-iJ__ 
I i-f I 

VGs.=t!!!J 

i ! 
,-tJJ _L 

/ r'] IT i : -Iii¥ -+~-1--L 
I l~ 

I -- - t'_,...n ~ I 
-t-~ 

I I ' 

' ' /, I I 

'f --~_i___l I 11 i 

t•"fTT i_UI ! I •lit -i t I ·-

10 12 Vos(Y) 

Test Conditions Types 

VEE 
(V) 

-5 
0 

0 

-5 

0 

0 
-5 

0 
0 

-5 

0 

0 

40548 40558, 40568 Unit Vss VDD 
(V) (V) Min. Typ. Max. Min. Typ. Max. 

0 5 400 800 650 1300 

0 10 340 680 575 1150 ns 

0 15 250 500 375 750 

0 5 100 200 100 200 

0 10 100 200 100 200 ns 

0 15 75 150 75 150 

0 5 220 110 220 110 

0 10 100 50 100 50 ns 

0 15 70 35 70 35 

0 5 220 110 220 110 

0 10 100 50 100 50 ns 

0 15 70 35 70 35 

Figure 2 : Minimum Output High (source) Current 
Characteristics. 
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Figure 3 :Typical Output High (source) Current 
Characteristics. 
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Figure 5 : Typical Propagation Delay Time vs. 
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Figure 7 : Typical Transition Time vs. Load 
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HCC/HCF4054B/55B/56B 

Figure 4 : Minimum Output (source) Current 
Characteristics. 
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Figure 6 : Typical Propagation Delay Time vs. Load 
Capacitance (for 4055B and 405GB). 
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Frequency. 
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HCC/HCF4054B/55B/56B 

TYPICAL APPLICATIONS 

Figure 9 : Display-driver Circuit for one Segment Line and Waveforms. 

(a) 

(b) 

LEVEL­
SHIFTED 

DFouT 

DISPLAY 
DRIVER 
SEGMENT 
INPUT 
(a to g) 

(HIGH~ SELECT) 

DFIN '•• 
'ss 

'•• °Four ... 
••• 

DFour 

'•• 

... 
SEGMENT OUT 

* 

DISPLAY 
DRIVER 
SEGMENT 
OUTPUT 
(a to gl 

S-1493 

*~~LJ:N~I.,LiQUID- CRYSTAL SEGMENT WAVEFORM IF DFout IS APPLIED TO LIQUID -CAY~ TAL 

OF IN =DISPLAY -FREQUENCY INPUT 

Dfour~ LEVEL -SHIFTED DISPLAY- FREQUENCY OUTPUT 

Figure 10: Clock Display. Figure 11 : Digital (0 to + 5V) to bidirectional Analog 
Control (+ 5 to- 5V) Level Shifter. 

n._" I DIGIT A~ 
~~~L 

Voo = OV, Vss = - SV, VEE = - 15V, F1N = 30 Hz square wave 
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TYPICAL APLLICATIONS (continued) 

Figure 12: Single-digit Liquid Crystal Display. 

BCD IN FROM 
DTL, TTL, OR 
COS/MOS LOGIC 

OPTION 1 
Voo 
OV 
Vss 
-5V 

VEE 
-15V 

OPTION 2 
Voo 
+5V 

Vss 
ov 
VEE 

-10V 

Figure 13: Conversion of "H" Display to "F" Display. 

,...---+---~ 23 

0 

22 

2' 

2° d 

HCC/HCF4054B/55B/56B 

VDD DFouT=lSV AMPLITUDE 

a 

b 

SEGMENT 
ELECTRODES 

a 

b 

S-1591 

s. ~2570 
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HCC/HCF4054B/55B/56B 

TYPICAL APLLICATIONS (continued) 

Figure 14 : Typical3 1/2 - Digit-<:rystal Display: (Voo = + 5V, Vss = OV, VEE= -1 OV, DFN =30Hz square). 

STNOIE I STROBE 2 STFIO!IE 3 

In addition to the letters L, H, P, and A, five other let­
ters can be displayed through the use of simple 
logic circuits preceding and following the 
HCC/HCF4055B or HCC/HCF4056B devices. 
Fig. 13 is an example of a circuit that converts an "H" 
display, (code 1011) to an "F" display. One condition 
that must be met is that VEE = Vss. If VEE"- Vss, the 
HCC/HCF4054B must be used to level shift in the 
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DP 
STROB£ 4 2 J ' 

appropriate places. In a similar manner the letters C, 
E, J, and U can be displayed. These circuits can also 
be used to drive LED displays provided the ex­
clusive-OR gates have sufficient output-current 
drive. The letters B, D, G, I, 0, and S may be repre­
sented by the codes for numbers 8, 0, 6, 1, 0, and 
5, respectively, when there is preknowledge that 
only letters are to be displayed. 



HCC4060B 
HCF4060B 

14-STAGE RIPPLE CARRY BINARY 
COUNTER/DIVIDER AND OSCILLATOR 

• MEDIUM-SPEED OPERATION 
• COMMON RESET 
• FULLY STATIC OPERATION 
• BUFFERED INPUTS AND OUTPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 1 005 TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF ' B 
' SERIES CMOS DEVICES " 

DESCRIPTION 

The HCC4060B (extended temperature range) and 
HCF4060B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in line plastic or ceramic package and plastic 
micropackage. The HCC/HCF4060B consist of an 
oscillator section and 14 ripple carry binary counter 
stages. The oscillator configuration allows design of 
either RC or crystal oscillator circuits. A RESET in­
put is provided which reset the counter to the all O's 
state and disables oscillator. A high level on the RE­
SET line accmplishes the reset function. All counter 
stages are master slave flip-flops. The state of the 
counter is advanced one step in binary order on the 
negative transition of cjl1 (and cjlo). All inputs and out­
puts are fully buffered. Schmitt trigger action on the 
clock lin permits unlimited clock rise and fall time. 

September 1988 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4060BF HCF4060BM1 
HCF4060BEY HCF4060BC1 

PIN CONNECTIONS 

012 [ 1 16 ~ V DO 

013 [ 2 15~ 0 10 

014 [ 3 14~ 08 

0 6 [ 4 13~ 0 9 

a~ [ s 12~ RESET 

07 [ 6 11 q,1 

-
04 [ 7 10 clJo 

Vss [ a 9 clJo 

PC10810 
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HCC/HCF4060B 

FUNCTIONAL DIAGRAM 

Q4 
12 

R 05 

Q6 

<I>, 14. - STAGE 07 
RIPPL[ 

COUNTER 

Vss=B 
AND 

Q9 
OSCILLATOR 

V00 =16 Q1D 

012 

Qt3 

014 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo * Supply Voltage· HCC Types -0.5 to +20 v 
HCFTypes -05to+18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
It DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dtsstpatton per Output Tranststor 
for Top = Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 "c 
HCF Types -40 to +85 "c 

TSI!I Storage Temperature -65 to +150 oc 

Stresses above those 6sted under" Absolute Maxtmum Ratings" may cause pennanentdamage to thedevtce Thts ts a stress rating only and luncbonal 
operation of the devtce at these or any other conditions above those indicated in the operational secbons of this specoftcation is not implied. Exposwe 
to absolute maxtmum rating conditions lor external periods may affect device reltabiltty 
• All voltage values are referred to Vss pin vottage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage. HCCTypes 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 

218 
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LOGIC DIAGRAM 

to 
..----ltl 

e RESET 

e R:l-tlGH OOMINATES (RESETS All STAGES) 

.A. COUNTER ADVANCES ONE BINARY COUNT ON EACH NEGAfiVE 
GOING TRANSifiON OF ~I (AND ~0) 

HCC/HCF4060B 

~ 
04-010 012,01.3 

LC1 0620 

S-1299 

vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 

014 
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HCC/HCF4060B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter Vt Vo llol Voo TLOw* 25 °C THIGH* Unit 

(V) (V) (J.IA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Outescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 
0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 
llA 

HCF 
0/5 5 20 0.04 20 150 

Types 0/10 10 40 0.04 40 300 

0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4 95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0 05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input Htgh 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Dnve HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3 4 -6.8 -2.4 mA 

0/5 2.5 5 -1.53 -1.36 -3 2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 

0/10 9.5 10 -1 3 -1.1 -2 6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0 64 0.51 1 0.36 
Smk 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 11 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, ltL Input Leakage I 0/18 Any Input 
18 ±0.1 ±10"5 ±0.1 ±1 JlA 

Current 0/15 15 ±0.3 ±10"5 ±0.3 ±1 JlA 
c, Input Capacitance Any Input 5 7.5 pF 

T LOW = -55 °C for HCC dev1ce -40 °C for HCF dev1ce 

• T """ ~ + 125 'C for HCC dev1ce +85 'C for HCF dev1ce 
The No1se Marg1n for both ""1"" and ··o·· level is 1 V m1n With Voo ~ 5 V, 2 V m1n. With Voo ~ 10 V, 2 5 V m1n with Voo ~ 15 V 
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HCC/HCF4060B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 Kn, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 
Test Conditions 

IPLH Propagation Delay Time 
IPHL (.pto Q4 out) 

IPLH Propagation Delay T1me 
IPHL (Qn to On.1) 

ITLH Trans1t1on Time 
hHL 

tw Input Pulse Width I= 100KHz 

lr, It Input Pulse Rise and Fall Time 

I max Max1mum Clock Input Frequency 

RESET OPERATION 

IPHL Propagation Delay Time 

tw Reset Pulse Width 

RC OPERATION 

Variation of Frequency (Unil·lo·Unit) Cx = 200pF 
Rs = 560Kn 
Rx =50 KQ 

Variation of Frequency With Voltage Change Cx = 200pF 
(Same Umt) Rs = 560KQ 

Rx=50KQ 

Rx Cx = 10!!F 

Cx = 50!!F 

Cx = 10!!F 

Cx Rx = 500 KQ 

Rx = 300 KQ 

Rx = 300 Kn 

Maximum Oscillator Frequency* Rx = 5KQ 
Cx = 15pF 

• RC oscillator apphcabons are not recommended at supply vo~ages below N for Rx = 50KQ 

~ SGS·ntOMSON A.""'f/ lilllH©-I<I!:'Ill!l@ll!H©$ 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

r---L-
~ 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 to 10 

tOto 15 

5 

10 

15 

5 

10 

15 

10 

15 

Value 
Unit 

Min. Typ. Max. 

370 740 

150 300 ns 

100 200 

100 200 

50 100 ns 

40 80 

100 200 

50 100 ns 

40 80 

50 100 

20 40 ns 

15 30 

Unlimited !!S 

3.5 7 

8 16 MHz 

12 24 

180 360 

80 160 ns 

50 100 

60 120 

30 60 ns 

20 40 

18 21.5 25 

20 23 26 

21.1 24 27 KHz 

2 

1 

20 

20 Mn 

10 

1000 

50 mF 

50 

530 650 810 
pF 

690 800 94 
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HCC/HCF4060B 

Typical Output Low (sink) Current Characteristics 

G U:J6 

r=- T arnb. zs•c 
VG~~ 

'' 
zo 

16 
101 

v 1.--
/I/ 

12 

II. 
SV 

~!,-' ... I- ~- f-- "-I 

10 12 Yos(V) 

Typical Output High (source) Current Charac­
teristics 
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-loH 

(mA) 

10 

zo 

30 
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\ 
1'-. 
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lamb :25-t 

I IT 

G 2331 

f"' -lOY 

r--
- - 1- -FF 

10 -Vos (V) 

Minimum Output Low (sink) Current Charac­
teristics 
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!mAl 

1Z 

10 
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Minimum Output High (source) Current Charac­
teristics 
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DETAIL OF TYPICAL FILP-FLOP STAGE 

TYPICAL RC OSILLATOR CIRCUIT 

t--'- at Vao=IOV 
2 Z RtCt 

Ct >100pr 
Rt >1KO 
R5 • 10 Rt 

HCC/HCF4060B 

Q 

Q 

LC106l0 

TYPICAL CRYSTAL OSCILLATOR CIR­
CUIT 

7/8 

349 



HCC/HCF40608 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 

350 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Noise Immunity. 

Voo 

Voo 

vss S· 207911 
Vss 

S-199211 

Voo 

S-199412 

Vss 



HCC/HCF4063B 

4-BIT MAGNITUDE COMPARATOR 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• STANDARD B-SERIES OUTPUT DRIVE 
• EXPANSION TO 8-16V ... 4 N BITS BY CASCA­

DING UNITS 
• MEDIUM SPEED OPERATION : COMPARES 

TWO 4-BIT WORDS IN 250ns (typ.) AT 10V 
• INPUT CURRENT OF 100nAAT18V AND25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N' 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4063B (extended temperature range) and 
HCF40638 (intermediate temperature range) are 
available in 16-lead dual in-line plastic or ceramic 
package and plastic micro package. The 
HCC/HCF40638 is a low-power 4-bit magnitude 
comparator designed for use in computer and logic 
applications that require the comparison of two 4-bit 
words. This logic circuit determines whether one 4-
bit word (Binary or BCD) is "less than", "equal to" or 
"greater than" a second 4-bit word. The 
HCC/HCF40638 has eight comparing inputs (A3, 
B3, through AO, BO), three outputs (A< B, A= B, A 
> B) and three cascading inputs (A < B, A = B, A > 
B) that permit systems designers to expand the 
comparator function to 8, 12, 16 .. .4 N bits. When a 
single HCC/HCF40638 is used, the cascading in­
puts are connected as follows : 
(A< B) =low, (A= B) =high, (A> B) = low. 

For words longer than 4 bits, HCC/HCF4063B de­
vices may be cascaded by connecting the outputs 
of the less-significant comparator to the correspon­
ding cascading inputs of the more-significant com­
parator. Cascading inputs (A< B, A= B, and A> B) 
on the least significant comparator are connected to 
a low, a high, and a low level, respectively. 

June 1989 

--EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~. 
M1 C1 

(Micro Package) (Plastic Chip Carner) 

ORDER CODES : 
HCC4063BF HCF4063BM1 
HCF4063BEY HCF4063BC1 

PIN CONNECTIONS 

...----·--
83 ' 160 Yoo 

CA<B)IN tsb A3 

CA • B) IN [ 3 14 82 

CA,.B)IN [ ' 13 A2 

CA,.B)OUT I s 12 AI 

CA • B) OUT [ 6 " Bl 

CA<B)OUT [ 7 10 h AO 

Yss [ B 90 80 

5-1U8/1 
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HCC/HCF4063B 

FUNCTIONAL DIAGRAM 

4 -WORD A _____,. 

A>B- r-- A>B 

CASCADING 
A•B- f-- A•B INPUTS 

A<B- I-- A<B 

4 -WORD B _____,. 

S-1458 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
l1 DC Input Current (any one input) ± 10 mA 

Ptol Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55to+125 ac 
HCF Types -40 to+ 85 ac 

Tstg Storage Temperature -65to+150 ac 
Stresses above those listed under "Absolute Maximum Rat1ngs" may cause permanent damage to the device. This is a stress 
ratong only and functional operatoon of the device at these or any other conditions above those indocated in the operational sections 
of thos specification is not omphed. Exposure to absolute maxomum rating conditions for external periods may affect device reliability. 
• All voltage values are referred to Vss pon voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

VI 

Top 

2/7 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

L•'l SGS·ntOMSON 
'/J liliD~II@IIIJDC8 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55to+125 oc 
-40to+85 oc 



LOGIC DIAGRAM 

TRUTH TABLE 

Inputs 

Comparing 

A3, 83 A2,82 A1, 81 A0,80 A<8 

A3 > B3 X X X X 
A3 = B3 A2. > B2 X X X 
A3 = B3 A2 = B2 A1 > 81 X X 
A3 =B3 A2. = B2 A1 =81 AO > 80 X 

A3 = B3 A2. = B2 A1 =B1 AO = BO 0 
A3 = 83 A2. = B2 A1 =B1 AO = BO 0 
A3 =B3 A2. = B2 A1 =B1 AO = BO 1 

A3 =B3 A2 = B2 A1 = B1 AO < BO X 
A3 =B3 A2. = B2 A1 < B1 X X 
A3 = B3 A2. < B2 X X X 
A3 < B3 X X X X 

X = Don't care 1 = H1gh state 

Cascading 

A=B 

X 
X 
X 
X 

0 
1 
0 

X 
X 
X 
X 

HCC/HCF40638 

A> B A<B 

X 0 
X 0 
X 0 
X 0 

1 0 
0 0 
0 1 

X 1 
X 1 
X 1 
X 1 

0 =Low state 

*ALL tM'UTS PRn'ECTED BY 
THE STANDARD COSIMOS 
PROTECTION NE1WlAK 

Outputs 

A=8 A> 8 

0 1 
0 1 
0 1 
0 1 

0 1 
1 0 
0 0 

0 0 
0 0 
0 0 
0 0 
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HCC/HCF4063B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow * 2s•c THigh * Unit 

(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 !lA 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

ioH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 - 1.53 -1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIHo I1L Input HCC 
18 ± 0.1 ±10-5 

leakage Types 0/18 ± 0.1 ± 1 

Current Any Input !lA HCF 
Types 

0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c1 Input Capacitance Any Input 5 7.5 pF 
• TLow = - ss·c for HCC deVICe . - 40"C for HCF deVICe . 
• TH,., = + 125"C for HCC deVICe . + es·c for HCF deVICe. 

The No1se Marg1n for both "1" and "0" level 1s 1V min. w1th Voo = SV, 2V mm w1th Voo = 10V, 2.5V min. with Voo = 15V. 
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HCC/HCF4063B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25•C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 values is 0.3"/of'C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 
Unit 

tPLH, tPHL Propagation Delay Time Comparing Inputs to 5 625 1250 
Outputs 10 250 500 

15 175 350 
Cascading Inputs to 5 500 1000 
Outputs 10 200 400 

15 140 280 

lrLH• trHL Transition Time 5 100 200 

10 50 100 

15 40 80 

Minimum Output High (source) Current Charac­
teristics. 

Minimum Output Low (sink) Current Charac­
teristics. 

0 
-•oH 
(mAl 

10 

15 

1\.. 
1\ 

!' 

I 
I 

I 
YGs•-SY 

~ 
~ 

.. 

lamb""2S-c 

li1 

G 2339 

12 

\-- 10 

-

r- -10¥ 

r-... 

~t{-i 
-

I 

10 -•os IYI 

'" ·-' 

-~+} Tamb= 25'"C 

I ' 

~1!!1 

.... I I 

1/ . 4J_j_L_ 
l/ -+j#:t-- ~-

r-· i I 
-- ..........,_~ ---

I, : ··--

~n ' +·~ 1--- l-,- ' I I ' 

I ' 1 I I I I 

~il ! l' ' 
T i-~ 11 I r-r~-

·; i -; t : :. 
10 12 YosiY) 

ns 

ns 

Typical Output High (source) Current Charac­
teristics. 

Typical Output Low (sink) Current Characteristics. 

0 
-IOH 

(mA) 

10 
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30 

\ 

I~ 
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10 -•os IYI 
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Tarnb•2S•c v65 ·15¥ r-r-
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20 
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HCC/HCF4063B 

Typical Propagation Delay Time vs. Voo. 
G-178.C./1 

1PLH 
tPHL lamb = 2s•c 
(ns) CL = 50pF 

1500 

I 

1000 

500 

10 1s v00 <Vl 

Typical Transition Time vs. Load Capacitance. 

1TLH 
1THL 
(ns) 

160 

140 

120 

100 

80 

60 

40 

20 

G 2007fl 

lamb = zs•c 

oo• I 

X 
I 
~ 

i : lOY_.. PF' 
15V J_ 

TT .+±-
10 20 3D 40 so 60 10 eo cL (pFl 

Dynamic Power Dissipation. 
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INPUT 
FREQUENCY 
<tr,tf = 20ns) 

15 4> 

Typical Propagation Delay Time vs. CL. 
G 1783/1 

tPLH 
tPHL 
(ns) 

800 

v00 = sv 

600 

400 

10V 

200 15V 

20 40 60 

Typical Power Dissipation Characteristics. 

. ,,g ; 

4 -----jTamb =2s•c 

' 
fnn :ISY 

'II ' I I lA' . 

G 1786/1 

10' 

' 
' '" , 

IL ·· :I," I . 10' 

' 

10 

:--~-:, ,. 1/ ' "· 
U1 I ( / r11 1111 ~I . .,~ 

' 
Cl -SOpF 

~· " -, ./i I 
-CL :lS pF 

(_,1 I !A"i ! I :till! II :Iii'' ! I 'Iii 
10 10' 10) f (kHz) 

Voo SUPPL V 
16 

4029A 

4063 8 
{A<B)OL:IT 7 

BO 81 82 83 

9 11 14 



TYPICAL APPLICATION 

TYPICAL SPEED CHARACTERISTICS OF A 12-BIT COMPARATOR 

AO AI A2 AJ A4 AS A6 A? 

80 81 IZ BJ 84 85 Bi 17 

lp cror1 = lp (COMPARE INPUTS)+ 2 x lp (CASCADE INPUTS) at CL = SOpF (each output), 
Voo = 1 OV (3 stages) = 250 + 2 x (200) = 650ns (typ ). 

TEST CIRCUITS 

HCC/HCF4063B 

A8 A9 AIO All 

•• B3 1110 an !> ,.u.o/1 

Quiescent Device Current. Noise Immunity. 

Input Leakage Current. 

Voo 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER "oo OR Vss 

•oo 

•ss 5·207911 

Voo 

5-t99lol2 

•ss 
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HCC/HCF4066B 
QUAD BILATERAL SWITCH FOR TRANSMISSION 

OR MULTIPLEXING OF ANALOG OR DIGITAL SIGNALS 

• 15V DIGITAL OR ± 7.5V PEAK-TO-PEAK 
SWITCHING 

• 800 TYPICAL ON RESISTANCE FOR 15V 
OPERATION 

• SWITCH ON RESISTANCE MATCHED TO 
WITHIN 50 OVER 15V SIGNAL-INPUT 
RANGE 

• ON RESISTANCE FLAT OVER FULL PEAK­
TO-PEAK SIGNAL RANGE 

• HIGH ON/OFF OUTPUT-VOLTAGE RATIO: 
65dB TYP. @ f;s = 1OkHz, RL = 1 OkO 

• HIGH DEGREE OF LINEARITY : < 0.5% Dis­
TORTION TYP.@ f1s =1kHz, V1s = 5 Vp-p, 
Voo- Vss~ 10V, RL= 10k0 

• EXTREMELY LOW OFF SWITCH LEAKAGE 
RESULTING IN VERY LOW OFFSET CUR­
RENT AND HIGH EFFECTIVE OFF RESIS­
TANCE; 10pA TYP.@ Voo-Vss= 10V, 
TA=25°C 

• EXTREMELY HIGH CONTROL INPUT IM­
PEDANCE (control circuit isolated from si­
gnal circuit): 1012 0 TYP. 

• LOW CROSSTALK BETWEEN SWITCHES:-
50dB TYP.@ fis = 0.9MHz, RL = 1 kO 

• MATCHED CONTROL-INPUT TO SIGNAL­
OUTPUT CAPACITANCE : REDUCES OUT­
PUT SIGNAL TRANSIENTS 

• FREQUENCY RESPONSE, SWITCH ON = 
40MHz (typ.) 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4066B (extended temperature range) and 
HCF4066B (intermediate temperature range) are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and pla­
stic micropackage. The HCC/HCF4066B is a quad 
bilateral switch intended for the transmission or mul­
tiplexing of analog or digital signals. It is pin-for-pin 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4066BF HCF4066BM1 
HCF4066BEY HCF4066BC1 

PIN CONNECTIONS 

f,
N/OUT I 

SIGNAL 

A OUT/IN 

14 v00 

13 CONTROL 
A 

tOUT/IN 3 

SIGNAL 

B N/OUT 

12 CONTROL 
0 

11 IN/OUT l 
SIGNAL 

CONTROL 5 
B 

CONTROL 6 
c 

Vss 

S-O'Jio811 

10 OUT/IN O 

9 OUT/IN } 
SIGNAL 

8 IN/OUT C 

1/6 

359 



HCC/HCF4066B 

compatible with HCC/HCF4016B, but exhibits a 
much lower ON resistance. In addition, the ON resi­
stance is relatively constant over the full input-signal 
range. The HCC/HCF4066B consists of four inde­
pendent bilateral switches. A single control signal is 
required per switch. Both the p and the n device in 
a given switch are biased ON or OFF simultaneously 
by the control signal. As shown in schematic 
diagram, the well of the n-channel device on each 
switch is either tied to the input when the switch is 
ON or to Vss when the switch is OFF. This configura-

SCHEMATIC DIAGRAM 

tion eliminates the variation of the switch-transistor 
threshold voltage with input signal, and thus keeps 
the ON resistance low over the full operating-signal 
range. The advantages over single-channel 
switches include peak input signal voltage swings 
equal to the full supply voltage, and more constant 
ON impedance over the input-signal range. For 
sample-and-hold applications, however, the 
HCC/HCF4016B is recommended. 

1 OF 4 IDENTICAL SWITCHES AND ITS ASSOCIATED CONTROL CIRCUITRY. 

NORMAL OPERATION 
CONTROL- L1 NE BIASING· 

CONTROL SWITCH 

SWITCH ON-Vc "1" = Voo r------t---, 
SWITCH OFF- Yc "O"=Vss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

VI Input Voltage 

It DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

•oo 

s- 2299 

•ss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 

Value Uhit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 "C 
-40 to+ 85 "C 

- 65 to+ 150 "C 
Stresses above those listed under "Absolute Max1mum Ratmgs" may cause permanent damage to the device Th1s IS a stress 
raMg only and functional operation of the dev1ce at these or any other conditions above those 1nd1cated '" the operational sect1ons 
of th1s specif1cat1on IS not Implied Exposure to absolute maximum rating conditions for external penods may affect dev1ce reliability. 
• All voltage values are referred to Vss pin voltage 
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HCC/HCF4066B 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

V1 Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 "C 

HCF Types -40 to+ 85 oc 

ELECTRICAL CHARACTERISTICS 
(Tamb = 25°C, typical temperature coefficient for all V00 values is 0,3%fDC) 

Test Conditions Value 

V1 Voo Tlow 
. 25°C TH,gh 

. 
Symbol Parameter Unit 

(V) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 01 5 5 0.25 0.01 0.25 7.5 
Device 

0/10 10 0.5 O.Q1 0.5 15 Current (all HCC 
switches Types 0/15 15 1 O.Q1 1 30 
ON or all 

0/20 20 5 switches 0.02 5 150 J.!A 
OFF) 015 5 1 O.D1 1 7.5 

HCF 
Types 0/10 10 2 0.01 2 15 

0/15 15 4 O.Q1 4 30 

SIGNAL INPUTS (V,5) and Outputs (V05) 

RoN On HCC Vc = Voo 5 800 470 1050 1300 
Resistance 

Types ~ = 1 OKn Return 10 310 180 400 550 
t Voo-Vss 

1- 0 2 15 200 125 240 320 
V,5 = Vss to V00 n 

HCF 5 850 470 1050 1200 
Types 10 330 180 400 500 

15 210 125 240 300 

a ON Resistance ~ 10kn, Vc = V 00 5 15 
between any 2 

10 10 n Switches, a RoN 
15 5 

TDH Total Harmonic Vc = V00 = 5V, 
Distorsion Vss =-5V, 

V,. (p-p) = 5V 
0.4 % (sine wave centered in OV) 

~ = 10kQ, 
1,5 = 1kHz sine wave 

- 3 dB Cutoff Vc = Voo= 5V, 
Frequency (switch Vss=-5V, 
on) V,. (p-p) = 5V 

40 MHz (sine wave centured on 
OV) 
~ = 1kQ 

• T Low = - ss·c for HCC deVICe : - 40'C for HCF devoce. 
• T "'"" = + 125'C for HCC devoce : + as·c for HCF devoce. 

The Noose Margon for both "1" and "0" level os : 1V mon. woth Voo = 5V, 2V mon. woth Voo = 10V, 2.5V mon. woth Voo = 15V. 
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HCC/HCF4066B 

ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter Voo Tlow 
. 25°C TH, h 

. Unit 
(V) Min. Max. Min. Typ. Max. Min. Max. 

-50 dB Vc=Vss=-5V, 
Feedthrough V,. (p-p) = 5V 
Frequency (switch (sme wave centured on 1 MHz 
off) OV) 

"'- = 1 kQ 

- 50 dB Crosstalk Vc (A) = V00 = + 5V 
Frequency Vc (B) = Vss = - 5V 

V,5 (A) = 5Vp-p, 8 MHz 
son source 
f\ = 1kQ 

lp<J Propagation Delay "'- = 200kQ 5 20 40 
(signal input to Vc = V00, Vss = GND, 
s1gnal output) CL = 50pF, V,5 = 1 OV 

10 10 20 ns (square wave centured on 
5V) 
~. t1 = 20ns 15 7 15 

c,. Input Capacitance V00 = + 5V 
8 Vc=Vss=-5V 

Cos Output pF 

Capacrtance 8 

CIOS Feedthrough 0.5 

Irp.t:;tltp.t: 
HCC 

Vc = OV 
±to-3 Leakage V,5 =18V,Vos 18 ± 0.1 ± 0.1 ± 1 

Cln:l:at 
Types =OV ~ 

Swltdl CFF V,.= OV; Vos 
=18V 

HCF 
Vc = OV 

±to-3 v,.=15V,V 0 s 15 ± 0.3 ± 0.3 ± 1 
Types =OV 

V,5 = OV, V05 

= 15V 

CONTROL (V c) 

VILC Control Input Low 1~.1 < 101-lA 5 1 1 1 
Voltage V,. = Vss. Vos= Voo 

and 
10 2 2 2 v 

V,s = Voo. Vas= Vss 15 2 2 2 

VIHC Control Input H1gh 5 3.5 3.5 3.5 
Voltage 10 7 7 7 v 

15 11 11 11 

IIH• IlL Input HCC V,.,;; Voo 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Types Voo - V ss = I 8V 
Current HCF Voo - V ss = 15V ~ 

Types Vee,;; Voo- Vss 
15 ± 0.3 ±to-5 ± 0.3 ± 1 

• T Low = - 55 C for HCC dev1ce - 40 C for HCF dev1ce. 
' T "'"' = + 125'C for HCC dev1ce · + 85'C for HCF device. 

The No1se Margm for both "1" and "0" level IS · IV mm. With Voo = SV, 2V mm. With Voo = IOV, 2.5V min. w1th Voo = 15V. 
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HCC/HCF4066B 

ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter Voo TLow 
. 25°C TH h 

. Unit 
(V) Min. Max. Min. Typ. Max. Min. Max. 

Crosstalk (control Vc = 1 OV (sq. wave) 
input to signal ~. t1 = 20ns 10 50 mV 
output) F\ = 10kn 

Tum-on VIII= Voo 5 35 70 
Propagation Delay t t1 = 20ns 10 20 40 ns cl = sopF 

15 15 30 f\ = 1kn 

Control Input V,. = Voo.Vss = GND 
Repetition Rate f\ = 1 kn to gnd 5 6 

CL = 50pF 
Vc = 1 OV (square MHz 
wave centured on 10 9 
5V) 
~. t1 = 20ns 15 9.5 
Vos = 1/2V06 @ 1kHz 

c. Input Capacitance Any Input 5 7.5 pF 
• T Low = - 55"C for HCC devoce - 40"C for HCF devoce 
• THogh = + 125"C for HCC device + as·c for HCF device 

The Noose Margon for both "1" and ·o· level os 1V min woth Voo = 5V, 2V mon. woth Voo = 10V, 2.5V mon woth Voo = 15V. 

TYPICAL APPLICATIONS 

BIDIRECTIONAL SIGNAL TRANSMISSION VIA DIGITAL CONTROL LOGIC 

INPUT 

1 
DIGITAL 
CONTROL 
INPUTS 

v00 " sv 

HCC-HCF 
40548 

1 sv 

U_sv 

ANALOG INPUTS(•SV) 

HCC-HCF 
40668 

ANALOG OUTPUTS (!SV) 
5-2733 
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HCC/HCF4066B 

TYPICAL APPLICATIONS (continued) 

4-CHANNEL PAM MULTIPLEX SYSTEM DIAGRAM. 

RESET 

SIGNAL 
INPUTS 

PACKAGE COUNT 
1-HCCIHCF40498 
2-HCCIHCF4001B 
2 HCC/HCF4018B 
3-HCC/HCF40668 
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HCC/HCF4067B 
HCC/HCF4097B 

ANALOG MULTIPLEXER/DEMULTIPLEXER 

40678-51NGLE 16-CHANNEL 
40978-DIFFERENTIAL 8-CHANNEL 

• LOW ON RESISTANCE: 1250 (typ.) OVER 15 
Vp-p SIGNAL INPUT RANGE FOR 
Voo- Vss = 15V 

• HIGH OFF RESISTANCE: CHANNEL LEAK­
AGE OF ±1 OpA (typ.) @ Voo - Vss = 1 OV 

• MATCHED SWITCH CHARACTERISTICS: 
llRoN = 5Q (typ.) FOR Voo- Vss = 15V 

• VERY LOW QUIESCENT POWER DISSIPA­
TION UNDER A DIGITAL CONTROL INPUT 
AND SUPPLY CONDITIONS: 0.21lW (typ.) @ 
Voo -Vss = 1 OV 

• BINARY ADDRESS DECODING ON CHIP 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERlE CMOS DEVICES" 

PIN CONNECTIONS 

COMMON 
OUT/IN 

CHANNEL 
IN/OUT 

•ss 

September 1988 

[ 1 

[ 2 

3 

4 

5 

6 

7 

• 
9 

10 

11 

12 

40678 

2/o~ 

23 ~ 
22 ~ 
21 ~1 
"']1 
19 )1 

11]1 

17 1 

16 )1 

15 

14 

13 

S-l171 

••• 

1 CHANNEL 
2' IN/OUT 

INHIBIT 

EV 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

COMMON X 
OUT/IN 

CHANNEL X 4 
IN/OUT 

•ss 

1 

I z 
3 

4 

5 

6 , 
• 
• 
10 

11 

12 

40978 

2/o 

"P 
"P 
"P 
"'P 
19 p 
.. p 
"P .. 
15 

14 

13 

•oo 

2 y CHANNEL 

3 IN /OUT 

COMMON V 
OUT /IN 

61 V CHANNEL 
7 IN/OUT 

INHIBIT 
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HCC/HCF4067B HCC/HCF4097B 

DESCRIPTION 

The HCC4067B, HCC4097B (extended temperatu­
re range) and HCF4067B, HCF4097B (intermedia­
te temperature range) are monolithic integrated 
circuits available in 24-lead dual in line plastic or ce­
ramic package. 

The HCC/HCF4067B and HCC/HCF4097B 
COS/MOS analog multiplexers/demultiplexers are 
digitally controlled analog switches having low ON 
impedance, low OFF leakage current and internal 
address decoding. in addition, the ON resistance is 

FUNCTIONAL DIAGRAM 

2111 

366 

For4067B 

1 OF 16 DECOOERS INH~:;J 
Lrl~r-------~-----

0~ ...... 1------1---,L 
1~""'·. __ 

·.,. OUT/IN 

IN/OUT , 
' I I 
',I I 

15Q~....l--------<JJI!o'~ 

v00 =24 
v55 • 12 S-2180 

relatively constant over the full input-signal range. 
The HCC/HCF4067B ia a 16-channel multiplexer 
with four binary control inputs A, B, C, D, and an in­
hibit input, arranged so that any combination of the 
inputs selects one switch. 

The HCC/HCF4097 is a differential a-channel mul­
tiplexer having three binary control inputs A, B, C, 
and an inhibit input. The inputs permit selection of 
one of eight pairs of switches. A logic "1" present at 
the inhibit input turn all channels off. 

For4097B 

1 OF 8 DECODERS 
INHIBIT d 

3 ~lr-.-------~--~ 

0~~~----.--. 

X 
IN/OUT 

y 
IN/OUT 

: I I 
1~, ; X 

: : I ',, ~OUT/IN 
1 I ' I 
1 I ', I 
I I ' I I 

701 I ~~ 
I 1 I 

oo----J-+ I 
1~"<; ' : ',, t----omJ,IN 

I '- I I 

I ', I I 
I '.J.. I 

70 I ci"""".,___J 
•oo =24 

•ss = 12 5-ZtBZ 



HCC/HCF4067B HCC/HCF4097B 

LOGIC DIAGRAM 

For4067B 

CHANNEL IN/OUT 

Voo 1s 14 13 12 11 10 s a 1 s s 4 3 2 1 o 

A@-­

@­

c®--

D@i-

INHIBIT®-

LC10710 

8 r 
~ 
~ 

L_ __ --l~ 

L____--1~ 

'-------!~ 

'---------j-~ 
'---------!~ 

'-------------1-h.L ~ON 
rt-+-+--+--+-+---f----1-- y OUT~N 

'-----------!~ 

'------------!~ 

L---------------j~ 

L_-------------------j~ 

'------------1~ 

L_____--------l~ 

'-----------------!~ 

c_----------------~TG 

Voo ALL INPUTS PROTECTED 
BYCOS/MOS 
PROTECTION NETWORK 

vss 
~~g,roL I 

DECODER 

I -

CHANNEL 
IN/OUT 

oV1 

3111 
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HCC/HCF4067B HCC/HCF4097B 

LOGIC DIAGRAM 

For4097B 

CHANNELIN/OUT Y CHANNEL IN/OUT X 

~ COMM ON 

~ >------{1) 
A @---- X OU T/IN 

8 @----- e-
c @- e-

~ INHIBIT @- "' 
~ 

LL 
0 

~ 

~ 
COMM ON 

::! ~ iii 
you T/IN 

~ 
~ 

f-- - - ~ 
e-

L_ ______________ ~llm I 

LC10720 
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V DD ALL INPUTS PROTECTED 
BYCOS/MOS 
PROTECTION NElWORK 

Vss 
~Ff8~TROL I 
DECODER t-f>o 

I -

CHANNEL 



HCC/HCF4067B HCC/HCF4097B 

TRUTH TABLES FOR HCC/HCF4067B TRUTH TABLE FOR HCC/HCF4097B 

A B c D INH SELECTED 
CHANNEL A B c INH SELECTED 

CHANNEL 
X X X X 1 None X X X 1 None 

0 0 0 0 0 0 0 0 0 0 OXOY 

1 0 0 0 0 1 1 0 0 0 1X1Y 

0 1 0 0 0 2 0 1 0 0 2X2Y 

1 1 0 0 0 3 1 1 0 0 3X3Y 

0 0 1 0 0 4 0 0 1 0 4X4Y 

1 0 1 0 0 5 1 0 1 0 5X5Y 

0 1 1 0 0 6 0 1 1 0 6X6Y 

1 1 1 0 0 7 1 1 1 0 7X7Y 

0 0 0 1 0 8 

1 0 0 1 0 9 
0 1 0 1 0 10 

1 1 0 1 0 11 

0 0 1 1 0 12 

1 0 1 1 0 13 

0 1 1 1 0 14 

1 1 1 1 0 15 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 
Voo * Supply Voltage: HCCTypes -0.5 to +20 v 

HCFTypes -0.5to +18 v 
v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 oc 
HCFTypes -40 to +85 oc 

Tsto Storage Temperature -65to+150 oc 

Stresses above those listed under • Absolute Maximum Rat~ngs" may cause JlE!nnanent damage to the d9VIce. ThiS IS a stress rallng only and funcllonal 
operatiqn of the device at these or any other conditions aboVe those indicated in the ()peratioiial sections of this specification is not 1mpiied. Exposure 
to absolute max1mum rabng ooncilions for external periods may affect device reliability. 
• All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCCTypes 3to 18 v 
HCFTypes 3to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 
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HCC/HCF40678 HCC/HCF40978 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter Vrs VEE Vss Voo TLDW. 25 °C THIGH. Unit 

(V) (V) (V) (V) Min. Max. Min. Tvo. Max. Min. Max. 

IL Quiescent 5 5 0.04 5 150 
Supply Cur- HCC 10 10 0.04 10 300 
rent types 15 20 0.04 20 600 

20 100 0.08 100 3000 !!A 

HCF 5 20 0.04 20 150 

types 10 40 0.04 40 300 
15 80 0.04 80 600 

SWITCH 

RoN On Resist-
HCC o ~v, 5 800 470 1050 1300 

ance types ~ Voo 
0 0 10 310 180 400 580 

15 200 125 240 320 n 

HCF 0 ~ v, 5 850 470 1050 1200 

types ~ Voo 
0 0 10 330 180 400 520 

15 210 125 240 300 
t.ON Resistance !iRoN 5 10 

(Between any two 0 0 10 10 n 
channels) 15 5 

OFF(•) Any Chan- HCC 
0 0 18 100 ±0.1 100 1000 

Chan- nel OFF I tvoes 
nel All Channel 

HCC Leak- OFF (com- 0 0 18 100 ±0.1 100 1000 
ageCur- men OUT/IN\ types 

!!A rent Any Chan- HCF 
nel OFF tvoes 0 0 15 300 ±0.1 300 1000 

All Channel 
HCF OFF (com- 0 0 15 300 ±0.1 300 1000 

men OUT/IN) types 

c Capacitance 
Input 5 
Output for 4067 -5 5 55 pF 
Output for 4097 35 
Feedthrouah 0.2 

CONTROL 
VrL Input Low = Voo Vee=Vss 5 1.5 1.5 1.5 

Voltage thru RL =1Kn 10 3 3 3 v 
1Kn to Vss 15 4 4 4 

VrH Input High hs < 21J.A 5 3.5 3.5 3.5 
Voltage (onaiOFF 

10 7 7 7 v 
channels) 

15 11 11 11 

hH hL Input Leack- HCC 
Vr = 0/18V 18 ±0.1 ±10"3 ±0.1 ±1 age Current I tvnes 

!!A HCF 
Vr = 0/15V 15 ±0.3 ±10"3 ±0.3 ±1 I tvoes 

c, Input Capacitance Any Address or 5 7.5 
pF Inhibit Input .. 

• Determrned by mrnrmum feasrble leakage measurement for automatrc testrng 
• TcC>N ~·55 •c for HCC device: -40 •c for HCF device. 
• T"""' ~ +125°C for HCC device: +85 •cfor HCFdevice. 
The Noise Margin for both "1" and "0" level is· 1V min. with Voo ~ 5 V. 2 V min. with Voo ~ 10 V. 2.5 V min. with Voo ~ 15 V 
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HCC/HCF4067B HCC/HCF4097B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter Vc 
(V) 

SWITCH 

tpd Propagation Delay 
Time (Signal Input to = Voo 
Output) 

Frequency Response 
Channel "ON" (Sine 
Wave Input) at = Voo 

Vo 
20 LogV, =- 3 dB 

Feedthrough (All 
Channels OFF) at 

Vo 
20 Logv, =- 40 dB = Vss 

Frequency Signal 
Crosstalk at 

20Log ~0:8) = --40dB Vc(AJ=Voo 
~A) 

Vc(BJ=Vss 

tw Sine Wave Distortion 5 
(1,8 = 1KHz sine 10 
wave) 15 

CONTROL (address or Inhibit) 

tPLH Propagation Delay 
tPHL Time: Address or In- Voo 

JL hibit to Signal OUT 
(Channel Turning ON) 

tPLH Propagation Delay 
tPHL Time: Address or In- Voo 

hibit to Signal OUT JL (Channel Turning 
OFF) 

Address or Inhibit to Voo 

Signal Crosstalk JL 
Voo- Vss 

(•) Peak to peak voltage symmetrical about --2-

(') Both erds of channel 

Test Conditions 

RL fJ Vt Vss Voo 
(Kn) (KHz) (V) (V) (V) 

5 
200 JL 0 

r---
c-1Q__ 

15 

1 5 (·) 0 10 

1 5 (•) 0 10 

1 5 (•) 0 10 

10 1 2 (•) 0 5 

10 1 3 (•) 0 10 

10 1 5 (•) 0 15 

0 5 

1 0 10 

0 15 

0 5 

0 10 
0.3 0 15 

10* 0 10 

~ SCiS·1MOMSON .. ., I liliiDICmllliLIEC"irlli@OOOi:S 

Value 
Unit 

Typ. Max. 

30 60 

15 30 ns 

11 20 

Vo at 4067B 14 
Common 4097B 20 
OUT/IN ns 

Vo at Any Channel 60 

Voat 40678 20 
Common 40978 12 
OUT/IN MHz 

Vo at Any Channel 8 

Between Any two (A 1 
and B) Channels 

Between Measured 10 
Sections on com- MHz 
(A and B) mon 
4097B Measured 18 
only on Any 

Channel 

0.3 

0.2 % 

0.12 

325 650 

135 270 ns 
95 190 

220 440 

90 180 

65 130 ns 

75 mV 
peak 
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HCC/HCF4067B HCC/HCF4097B 

Typical ON Resistance vs Input Signal Voltage 
(All Types) 

"oN 
(ll) 

600 

- ~ 

t-

t--

G 2!41 

.W l u II I_ ~!c voo-Vss =5v 

I t I 

'r::o .. 125;c ~J ~ _ 
1/ 

1'- •25"C 

500 

400 

~lJ W'l "\'\ 
I" -55'C\. 

300 

200 

100 -
- r-- I 

-4 -3 -2 

Typical ON Resistance vs Input Signal Voltage 
(All Types) 

"oN 
(ll) 

300 

250 

200 

150 

100 

50 

)_~ ~ I I f-~ 
v00 -v55 "1sv 

amb=•IZS-c. 

1- .... .zs-c 
-55-c 

-8 -6 -4 -2 

TEST CIRCUITS 

G 234l 

~ 
I 
I +r 

6 v,tv) 

OFF Channel Leakage Current Any Channel OFF 

For4067B 

'oo 

'oo 
0 

24 
0 

•ss 23 

22 

20 

" 
" 17 
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Typical ON Resistance vs Input Signal Voltage 
(All Types) 

"oN 
(ll) 

300 

-
f-

l,.L I 
v00 - v55:1ov 

G 2342 

I ! , 

- ++-I j__ 

H t--
250 

iamb=•125'C 

1--' r-- li.--
I 

200 

25' 

--t- 1'-. 
150 

~ 1--- ss•c 
~ 

100 

50 I 

-8 -6 -4 -2 

Typical ON Resistance vs Input Signal Voltage 
(All Types) 

RoN 
(Jl) 

600 

500 

Tamb=2s•c 
I~L 

I I 

" 

" G- U 

Y--t-= 
:-- L 

I 
'-~ 

400 
Yoo -Vss=Sv t 

I 1 
·,_·_ 1-- - \ 

I 300 

.... 10V 
200 

!- 15Y 
100 

-

-8 -6 -4 -2 6 V1 (Y) 

For4097B 

'oo 

'oo 
24 

'ss 23 

22 

21 

20 

" 18 

'oo 



HCC/HCF4067B HCC/HCF4097B 

OFF Channel Leakage Current All Channels OFF 

For4067B For4097B 

'oo 

Input Voltage Measure< 2 ~an All OFF Channels (e.g. Channel12) 

For4067B For4097B 

Quiescent Device Current 

For4067B For4097B 

" " 22 22 

" 20 20 

•• .. ,, 
" " "no " " 
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HCC/HCF4067B HCC/HCF4097B 

Turn-on and Turn-off Propagation Delay Address Select Input to Signal Output (e. g. Channel 0) 

For40678 For4097B 

'oo 

'ss 

Turn-on and Turn-off Propagation Delay-Inhibit Input to Signal Output (e. g. Channel 1) 

For4067B 

v~o 

,---
'ss 

22 

" 20 

" 
" 
" 

'oo 

01 Voo 
...J Lvss 

For40978 

'oo-_ __ ~-;-----;244] 
'ss 23 

22 

" 

'oo 

Channel ON Resistance Measurement Circuit 
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KEITHLEY 
160 DIGITAL 
MULTIMETER 

lkJl. 
RANGE 

s- 2197 

~ SGS·ntOMSON 
&. ""!I ~BICiil@~~Wi'li@lllBI:$ 

X _y H. P. 
PLOTTER MOSELEY 

7030A 

'oo 

r1 VDD 

..J Lvss 



Propagation Delay Waveform Channel Being 
Turned ON (RL = 10 KQ, CL = 50 pF) 

5-2198 

APPLICATIONS INFORMATION 

In applications where separate power sources are 
used to drive Voo and the signal inputs, the Voo cur­
rent capability should exceed Voo!RL (RL = effective 
external load). This provision avoids permanent cur­
rent flow or clamp action on the Voo supply when po­
wer is applied or removed from the HCC/HCF4067B 
or HCC/HCF4097B. 

When switching from one address to another, some 
of the ON periods of the channels of the multiplexers 
will overlap momentarily, which may be objectiona­
ble in certain applications. Also when a channel is 
turned ON or OFF by an address input, there is a 
momentary conductive path from the channel to 
VSS, which will drump some charge from any capa­
citor connected to the input or output of the channel. 
The inhibit input turning on a channel will similarly 
drump some charge to Vss. 

The amount of charge dumped is mostly a function 
of the signal level above Vss. 
Typically, ay Voo- Vss = 10V, a 100 pF capacitor 
connected to the input or output of the channel will 

HCC/HCF40678 HCC/HCF40978 

Propagation Delay Waveform Channel Being 
Turned OFF (RL = 300 Q, CL = 50 pF) 

lose 3-4% of its voltage at the moment the channel 
turns ON or OFF. This loss of voltage is essentially 
independent of the address or inhibit signal trnasi­
tion time, if the transition time is less than 1- 2 jlS. 

When the inhibit signal turns a channel off, there is 
no change dumping of Vss. Rather, there is a slight 
rise in the channel voltage level (65 mV typ.) due to 
the capacitance coupling from inhibit input to chan­
nel input or output. Address input also couple some 
voltage steps onto the channel signal levels. 

In certain applications, the external load-resistor 
current may include both Voo and signal line com­
ponents. To avoid drawing Voo current when switch 
current flows into the transmission gate inputs, the 
voltage drop across the bidirectional switch must not 
exceed 0.8 V (calculated from RoN values shown in 
ELECTRICAL CHARACTERISTICS CHART). No 
VDD current will flow through RL if the switch current 
flows into terminal1 on the HCC/HCF4067B, termi­
nals 1 and 17 on the HCC/HCF4097B. 
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• MEDIUM-SPEED OPERATION - tPHL, tPLH = 
75ns (typ.) AT 10V 

• BUFFERED OUTPUT 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN-. 

TATIVE STANDARD No 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4068B (extended temperature range) and 
HCF4068B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4068B NAND/AND 
gate provides the system designer with direct imple­
mentation of the positive-logic 8-input NAND and 
AND functions and supplements the existing family 
of COS/MOS gates. 

June 1989 

HCC/HCF4068B 

8-INPUT NAND/AND GATE 

EY F 
(Pias1ic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4068BF HCF40688M1 
HCF4068BEY HCF4068BC1 

PIN CONNECTIONS 

NC•NO CONNECTION 
5 112]/J 
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HCC/HCF4068B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage: HCC Types - 0.5to + 20 v 
HCF Types -0.5to+18 v 

VI Input Voltage - 0.5 to Voo + 0.5 v 

It DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55to+125 oc 
HCF Types -40t0+85 oc 

Tstg Storage Temperature -65to+150 oc 
Stresses above those listed under "Absolute Max1mum Ratmgs" may cause permanent damage to the devtce. Th1s IS a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of th1s spec1ficat1on is not 1mplied. Exposure to absolute maximum rating conditions for external periods may affect device rehab1hty. 
* All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 

Top Operating Temperature : HCC Types -55to125 oc 
HCF Types -40to85 oc 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow* 25°C TH1gh . Unit 

(V) (V) (jlA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 0.25 0.01 0.25 7.5 
Current 

HCC 0/10 10 0.5 0.01 0.5 15 
Types 0/15 15 1 0.01 1 30 

0/20 20 5 0.02 5 150 j1A 

0/5 5 1 0.01 1 7.5 
HCF 

0/10 10 2 0.01 2 15 Types 
0/15 15 4 0.01 4 30 

VoH Output Htgh 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.514.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5113.5 < 1 15 11 11 11 

* TLow = - 55"C for HCC devtce : - 40"C for HCF device. 
* T"'"" = + 125"C for HCC device : + 85"C for HCF devtce. 

The Noise Margin for both "1" and "0" level is : IV mm. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. wtth Voo = 15V. 
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HCC/HCF4068B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v. Yo llol Voo TLow . 2s•c THogh . Unit 

(V) (V) (JJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

v.L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 - 1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, hL Input HCC 
0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 leakage Types 

Any Input JJA Curent HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c. Input Capacitance Any Input 5 7.5 pF 

* T eow = - SS'C for HCC device : - 40'C for HCF device. 
* T HIQh = + 125'C for HCC device · + BS'C for HCF device. 

The Noise Margin for both "1" and "0" level is : 1V min. with Voo - SV, 2V min. with Voo ~ 10V. 2.5V min. with Voo = 15V. 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 2s•c, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%/"C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

IPHL, tPLH Propagation Delay Time 5 150 300 

10 75 150 

15 55 110 

trLH, trHL Transition Time 5 100 200 

10 50 100 

15 40 80 

Unit 

ns 

ns 
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HCC/HCF4068B 

Typical Voltage and Current Transfer Charac­
teristics. 
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TEST CIRCUITS 

Quiescent Device Current. 

•oo 

•ss 

Typical Dynamic Power Dissipation vs. Frequen­
cy. 

Input Voltage. 

•oo 

•ss 

Input Current. 

Voo 

~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

HCC/HCF4068B 

Voo 

5-1994/2 
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• MEDIUM-SPEED OPERATION 
-tPHL, tPLH = 30ns (typ.) AT 10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

25'C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N' 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4069UB (extended temperature range) 
and HCF4069UB (intermediate temperature range) 
are monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 

The HCC/HCF4069UB consists of six COS/MOS in­
verter circuits. This device is intended for all gene­
ral-purpose inverter applications where the 
medium-power TTL-drive and logic-level-conver­
sion capabilities of circuits such as HCC/HCF4049B 
Hex Inverter/Buffers are not required. 

June 1989 

HCC/HCF4069UB 

HEX INVERTER 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4069UBF HCF4069UBM1 
HCF4069UBEY HCF4069UBC1 

PIN CONNECTIONS 

A 14 Yeo 

G=A 13 F 

B 12 L=F 

H=B 4 11 E 

c 5 10 K=E 

I:C 6 0 

Vss J=ii 

S-2084 
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HCC/HCF4069UB 

SCHEMATIC DIAGRAM OF ONE OF SIX IDENTICAL INVERTERS. 

S- 2158 Vss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
It DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65to+150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the devtce. Thts is a stress 
ratmg only and functional operation of the device at these or any other conditions above those mdtcated 1n the operational sec­
tions of th1s specification 1s not implied Exposure to absolute maximum rating conditions for external penods may affect devtce 
reliability. 
• All voltage values are referred to Vss pm voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF4069UB 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo TLow * 25°C TH,gh . Unit 

(V) (V) (~-LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 0.25 0.01 0.25 7.5 
Current 

HCC 0/10 10 05 0.01 0.5 15 

Types 0/15 15 1 0.01 1 30 

0/20 20 5 0.02 5 150 I1A 
015 5 1 0.01 1 7.5 

HCF 
0/10 10 2 0.01 2 15 

Types 
0/15 15 4 0.01 4 30 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 4 4 4 
Voltage 1/9 < 1 10 8 8 8 v 

1.5/13.5 < 1 15 12.5 12.5 12.5 

V1L Input Low 4.5/0.5 < 1 5 1 1 1 
Voltage 9/1 < 1 10 2 2 2 v 

13.5/1.5 < 1 15 2.5 2.5 2.5 

loH Output 015 2.5 5 -2 - 1.6 -3.2 -1.15 
Dnve 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -26 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 - 2.4 
rnA 

015 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

I1H. I1L Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input I1A Current HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 

• T Low = - 55'C for HCC dev1ce : - 40'C for HCF dev1ce 
• TH~h = + 125'C for HCC dev1ce : + 85'C for HCF dev1ce 

The No1se Marg1n for both "1" and ·a· level IS . 1V mm. w1th Voo = 5V, 2V mm With Voo = 10V, 2.5V mm. w1th Voo = 15V 
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HCC/HCF4069U B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 2s•c, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 = 0.3%J•C values, all input rise and fall time= 20ns) 

Symbol Parameter 

IPLH. IPHL Propagation Delay Time 

ITLH, ITHL Transition Time 

Minimum and Maximum Voltage Transfer Charac­
teristics. 
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Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 55 110 

10 30 60 ns 

15 25 50 
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15 40 80 

Typical Voltage Transfer Characteristics as a Fun­
ction of Temperature. 
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Minimum Output Low (sink) Current Charac­
teristics. 
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Minimum Output High (source) Current Charac­
teristics. 
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Typical Output High (source) Current Charac­
teristics. 
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HCC/HCF4069UB 

Typical Dynamic Power Dissipation/per Inverter vs. 
Frequency. 

APPLICATIONS 

Typical Crystal Oscillator Circuit. 

116HCCI HCF4069UB 

High Input Impedance Amplifier. 

1/6 HCC/ HCF4069UB 

··~"' 
Rr •10Mn 
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Variation of Normalized Propagation Delay Time 
(tPHL and tPLH) with Supply Voltage. 
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HCC/HCF4069U B 

DYNAMIC ELECTRICAL CHARACTERISTICS AND WAVEFORMS 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

VDD 

~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
V00 AND v55• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VIJo OR VsS 
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•ss 

V D 
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Noise Immunity. 
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TEST ANY ONE 11\PUT 
WITH OTHER INPUTS 
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AT v00 OR •ss •ss S-199314 
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40708-QUAD EXCLUSIVE-OR GATE 
40378-0UAD EXCLUSIVE-NOR GATE 

• MEDIUM-SPEED OPERATION tPHL = tPLH = 
70ns (typ.) AT Vee= 10V, CL = 50pF 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V AND 15V PARAMETRIC RATING 
• INPUT CURRENT OF 100nA AT 18V AND 

25'C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4070B/4077B (extended temperature 
range) and HCF4070B/4077B (intermediate tem­
perature range) are monolithic integrated circuits, 
available in 14-lead dual in-line plastic or ceramic 
package and plastic micropackage. 

The HCC/HCF4070B contains four independent ex­
clusive-OR gates. 

The HCC/HCF4077B contains four independent ex­
clusive-NOR gates. 

The HCCIHCF4070B and HCC/HCF4077B provide 
the system designer with a means for direct imple­
mentation of the exclusive-OR and exclusive-NOR 
function, respectively. For applications as Logical 
comparators, Adders/subtractors, Parity generators 
and checkers. 

September 1988 

HCC4070/77B 
HCF4070/77B 

GATES 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

PIN CONNECTIONS 

1 [ 14 voo 

2 [ 13 

40708 J=ACi>B 3 [ 12 

K~C®D 41 II M=G®H 

n10L~E®F 

~ 9 

•ss ~8 

~ 
A 14 Voo 

8 13 H 
40778 J=AGlB l 12 G 

K=C$D • 11 M=Gi"""H 

c 10 L=Ee F 

D 9 F 

Vss 8 E 
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HCC/HCF4070B/4077B 

FUNCTIONAL DIAGRAM 

40708 40778 

' 
2 ] '- 3 

5 _._ :JL 4 

>0 
9 -ll >O 

G >2 

" 
_1 r=r " 

J:A@B, II:=Q!)D, L=E@F, M:G@H 

Vss =7. "oo =14 

1 =1\!lB' K:C®D.l :E(!JF' M :dl@H 

"ss =7 • "oo =1" 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo . Supply Voltage: HCC Types 
HCF Types 

v, Input Voltage 

h DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
DissipatiOn per Output Transistor 
for Top~ Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

ALL INPUTS PROTECTED BY 
COS/MOS PROTECTION NETWORK 

Value Unit 

-0.5 to +20 v 
-0.5 to+ 18 v 

-0.5 to Voo + 0.5 v 
+10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 

-40 to +85 oc 

-65 to +150 oc 

Stresses above those listed under "Absolute Max1mum Rat1ngs" may cause penmanent damage to the dev1ce Th1s IS a stress rabng only and functional 
operation of the dev1ce at these or any other conditions above those indicated in the operatonal sections of thiS specification IS not Implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 
• All voltage values are referred to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCFTypes 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 

TRUTH TABLES (1 of 4 gates) 

HCC40708 HCC40778 
A 8 J A 8 J 
0 0 0 0 0 1 

1 0 1 1 0 0 
0 1 1 0 1 0 

1 1 0 1 1 1 
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HCC/HCF4070B/40778 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter V1 Vo llol Voo TLOW. 25 °C THIGH* Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current HCC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 
!!A 

HCF 
0/5 5 4 0.02 4 30 

Types 0/10 10 8 0.02 8 60 

0/15 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loL Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Dnve HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

liH, ilL Input HCC 0/18 18 ±0.1 ±1o·5 ±0.1 ±1 
Leakage Types 

Any Input j.tA 
Current HCF 

Types 
0/15 15 ±0.3 ±1o-s ±0.3 ±1 

c1 Input Capacitance Any Input 5 7.5 pF 

• T LON= -55 •c for HCC dev1ce: -40 •c for HCF dev1ce. 
• THIGH= +125•ctor HCCdevice: -Hl5 •cfor HCF device. 
The Noise Margin lor both "1" and "0" level is: 1V m1n. With Voo = 5 V, 2 V min. With Voo = 10 V, 2.5 V m1n. wrth Voo = 15 V 
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HCC/HCF4070B/4077B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 
Test Conditions Value 

Unit 

lPLH Propagation Delay T1me 
lPHL 

trLH Transition Time 
trHL 

Minimum Output High (source) Current Charac­
teristics. 

0 

- 1oH 

(mAl 

10 

15 

Ill 

VGs--SV 

1\ 

I' 

~ 

!Tamb"25-c 

I II~-, I 

G 2339 

-10V 

[-t{-
10 -Vos lVI 

Minimum Output Low (sink) Current Charac­
teristics. 

G-2331 

I I I · =H--i-t-+- --;-~j -+ 
-+=~++-+-+-+-+-1--t' --, -+-­

' I · I 

'K) 12 Vos(V) 

Voo (V)_ Min. T}tp. Max. 

5 140 280 
10 65 130 
15 50 100 
5 100 200 
10 50 100 
15 40 80 

Typical Output Low (sink) Current. 

G-2336 

Tamb•25•c v65 =15V 
..... r-

20 

1 .. 

12 -
/ 

v s 
I .... 
(-' I 

10 12 Vos(V) 

Typical Output High (source) Current Charac­
teristics. 

0 

-JoH 

(mA) 

10 

20 

30 

~ 
VGs•-SV 

:\. 

lamb"2S"C 

G-lUt 

r-- -10V 

...... 

-- ~ _I 

10 -Vos !VI 

4/6 Jt:.•'/ SGS-1IIOMSON 
• 1' llliBCMIIIIU!C'Illll@lliiiiCS 
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Typical Transition Time vs. Load Capacitance. 

G-200711 
1TLH 
ITHL T mb =2s•c 
(ns) 

160 

140 

120 oo• 
100 .,r" 

80 

60 10 

40 
15 

20 

10 20 30 40 50 60 70 80 CL (pF) 

Typical Propagation Delay Time vs. Supply Volt­
age. 

G 21l5n 

100mm•m 
10 15 Voo (Y) 

HCC/HCF4070B/40778 

Typical Proagation Delay Time vs. Load Capacit­
ance. 

150 1-+-H""F+-++-1-+-H-++-++-l-+-H--1 

100 •• 
50 15 

20 60 80 Cl(pF} 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

516 
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HCC/HCF4070B/4077B 

TEST CIRCUIT 
Quiescent Device Current. 

Input Leakage Current. 

6/6 
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VDD 

~ 
Vss 

NDTE:MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

•ss 
S-199211 

VDD 

S-199412 

Input Voltage. 

NOTE. 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

VDD 

AT VDD OR Vss Yss 5-199314 



40718- QUAD 2-INPUT OR GATE 

40728- QUAD 4-INPUT OR GATE 
40758- TRIPLE 3-INPUT OR GATE 

• MEDIUM-SPEED OPERATION tPLH, tPHL = 
60ns. (typ.) AT Voo = 10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

25°C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4071 8/40728 and 40758 (extended 
temperature range) and HCF4071 8/40728 and 
40758 (intermediate temperature range) are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 

PIN CONNECTIONS 

HCC4071 8/728/758 
HCF4071 8/728/758 

OR GATE 

~ 
EY F 

(Plastic Package) (Ceramic Frit Seal Package) , • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

The HCC/HCF4071 8, 40728 and 40758 OR gates 
provide the system designer with direct implemen­
tation of the positive-logic OR function and supple­
ment the existing family of COS/MOS gates. 

40718 40728 40758 

J 1 IL Voo " 'oo 
" 'oo 

A 2 13 • 13 G 

B 3 11 H 11 H 

c ' 
, G 

" l 0 5 " F 10 L 

NC 6 ' E 

'ss 
8 A 

8 NC 

June 1989 1/6 

397 



HCC/HFC4071 8/728/758 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to V00 + 0.5 v 
I, DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
D1ssipat1on per Output Transistor 
for Top =Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Ratmgs" may cause permanent damage to the dev1ce Th1s IS a stress 
rating only and functional operation of the dev1ce at these or any other condot1ons above those 1nd1cated 1n the operational sec­
loons of th1s spec1f1cat1on 1s not 1mplled. Exposure to absolute maxomum ratong cond1t1ons for external penods may affect dev1ce 
rehabohty 
• All voltage values are referred to Vss pon vo~age. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature : HCC Types 
HCF Types 

Typical Voltage and Current Transfer 
Characteristics. 

v0 {V) rr-r-rr-r-rrT"1rrT"1rr,..,c-r'0'T-2'-;25"'6,.-, 

lo(mA) 1-++-f+'•"'m"'bCC';c'S=r'"jC 1-+-+ J i J I . 
1-++-f++-f-+-+-f--jc-+-+--+n+-+-+ ~ l-;:_F 

' I 
:l:lV , I 

16 

14 

" 
10 

10 12 14 16 VI (V) 

216 

398 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 

Typical Output Low (sink) Current Characterisitcs. 

G 2Jl6 

r-- I I 
r-- T~mb ~ 2s•c VGS :::15V 

24 

20 f---

16 
~ 

12 
/ 

lh 
v SY 

I .... r-- L-1 ,.. 
10 12 VosCV) 



Minimum Output Low (sink) Current Charac­
teristics. 

1oL 

lmAl 

12 

10 

Tf-
lamb= 25*C 

'-

T '} 
7 T ; 

h i 
w 17 y.: ' 

~ 
T 

~---l-T 
-7-l 

G-2337 

f.- - --U-l_L . I 1--+-t.-
I • I 
••s"15~ 

~ i j_]--l- r-

T--' ,-l.L 

·-t_bJr-:...c 
10Yi:l~--

I 
+~ 

I ' 

+-+-
! 1! I 

! ! ; l 
1--r-:--,-
~ r i :-

10 12 Vos(V) 

Minimum Output High (source) Current Charac­
terisitcs. 

0 
-IOH 

lmA )~ 

I~ 

10 

15 
T 
I 

YGs=-SY 

~ 
1'\ 

I\ 

Tamb'"zs-c 

II 

G-2339 

IJ 
-

-

roo;; -10Y 

T I ~-tl--
10 -Yos CVl 

Typical Transition Time vs. Load Capacitance. 

t±j~~~Et±j~t±~ttfGi·'~00§7n 1TLH 
'rHL Tarnb = zs•c 
(ns) I 

160 1-++-1-++-l-+-+-++-1-++-l-+-+-++-11--1 

140 1-++-1-++-l-+-+-++-1-++-l-+--hlo<HI--I 

100 1-++-1-++-l-+-+-+~~+-l-+-+-++-1--1 

60 l-++-lf4--l-+--l--ll--l-

40 

20 

HCC/HCF4071 8/728/758 

Typical Output High (source) Current Charac­
teristics. 

0 
-IoH 

(rnA) 

10 

20 

30 

~ 
VGs=-SV 

\.. 

r-.. 

lamb .. 2s•c 

I I I 

G-2338 

-

t'-- -10V 

- - ,-- _t-FF 
10 -Vos (V) 

Typical Propagation Delay Time vs. Load 
Capacitance. 

tPLH 
tPHl 

(ns) 

160 

140 

120 

100 

80 

60 

40 

20 

=2s•c 

20 

oo=15Y 

10V 

L..J.­
sv 

G-3005 

60 80 CL lpF) 

Typical Dynamic Power Dissipation vs. Frequen­
cy. 
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HCC/HFC4071 8/728/758 

SCHEMATIC DIAGRAMS 

4071 8 - 1 of 4 identical OR gates 

• ALL INPUTS PROTECTED BY COSIMOS PROTECT ION NETWORK 

40728 -1 of 2 identical OR gates 

40758 - 1 of 3 identical OR gates 

8(5,13) 
•A o-------~ 

* All INPUTS PROTECTED BY COS/MOS 

4/6 
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'oo 
! 

r I 

d. n~~d. H. ~~ 

,. u:-r , )" .. 
'ss 2----

J= A•B•C 
LOGIC 1 "' HIGH 
LOGIC Q., LOW t 

•ss 
PROTECTION NETWORK 



HCC/HCF4071 8/728/758 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter V1 Vo Jlol Voo TLow 

. 25'C THigh 
. 

(V) (V) (!!A) (V) 

IL Quiescent 015 5 
Current 

HCC 0/10 10 

Types 0/15 15 

0/20 20 

01 5 5 
HCF 

0/10 10 
Types 

0/15 15 

VoH Output High 01 5 < 1 5 
Voltage 0/10 < 1 10 

0/15 < 1 15 

VoL Output Low 5/0 < 1 5 
Voltage 10/0 < 1 10 

15/0 < 1 15 

v,H Input High 0.5/4.5 < 1 5 
Voltage 1/9 < 1 10 

1.5/13.5 < 1 15 

v,L Input Low 4.5/0.5 < 1 5 
Voltage 9/1 < 1 10 

13 5/1.5 < 1 15 

loH Output 015 2.5 5 
Drive 

HCC 01 5 4.6 5 
Current 

Types 0/10 9.5 10 

0/15 13.5 15 

015 2.5 5 

HCF 01 5 4.6 5 
Types 0/10 9.5 10 

0/15 13.5 15 

loL Output 01 5 0.4 5 
S1nk HCC 

0/10 0.5 10 
Current Types 

0/15 1.5 15 

015 0.4 5 
HCF 

0/10 0.5 10 
Types 

0/15 1.5 15 

I1H, I1L Input HCC 0/18 18 

c, 

Leakage Types 
Any Input Current HCF 

Types 0/15 15 

Input Capacitance Any Input 

Tlow= - ss·c for HCC device : - 40'C for HCF deVICe 
THigh= + 125'C for HCC deviCe . + as·c for HCF deVICe 

Min. 

4.95 

9.95 

14 95 

3.5 

7 

11 

-2 

-0.64 

- 1.6 

-4.2 

- 1.53 

-0.52 

-1.3 

-3.6 

0.64 

1.6 

4.2 

0.52 

1.3 

3.6 

Max. Min. Typ. Max. Min. 

0.25 0.01 0.25 

0.5 0.01 0.5 

1 0.01 1 

5 0.02 5 

1 0.01 1 

2 0.01 2 

4 0.01 4 

4.95 4.95 

9.95 995 

14.95 14.95 

0.05 0.05 

0.05 0.05 

0.05 0.05 

3.5 3.5 

7 7 

11 11 

1.5 1.5 

3 3 

4 4 

-1.6 -3.2 -1.15 

-0.51 -1 -0.36 

-1.3 -26 -0.9 

-3.4 -6.8 -2.4 

-1.36 -3.2 - 1.1 

- 0.44 - 1 -0.36 

- 1.1 -2.6 -0.9 

-3.0 -6.8 -2.4 

0.51 1 0.36 

1.3 26 0.9 

3.4 6.8 2.4 

0.44 1 0.36 

1.1 2.6 0.9 

3.0 6.8 2.4 

± 0.1 ±10-5 ± 0.1 

± 0.3 ±10-5 ± 0.3 

5 7.5 

The No1se Margin for both "1" and "0" level is 1V m1n. With Voo = 5V, 2V min with Voo = 10V, 2.5 V min With Voo = 15V 

Max. 

7.5 

15 

30 

150 

7.5 

15 

30 

0.05 

0.05 

0.05 

1 5 

3 

4 

± 1 

± 1 

Unit 

!!A 

v 

v 

v 

v 

mA 

mA 

!!A 

pF 
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HCC/HFC4071 8/728/758 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 = 0.3%/°C values , all input rise and fall time= 20ns) 

Symbol Parameter 

lPHL Propagation Delay Time 

tPLH Propagation Delay Time 

trHL, trLH Transition Time 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

6/6 

402 

NOTE:MEASUREINPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

•oo 

•ss 
5-1992/1 

voo 

•ss 

S-199412 

Test Conditions Value 

Voo (V) Min. Typ. Max. 

5 125 250 

10 60 120 

15 45 90 

5 175 350 

70 50 140 

15 50 140 

5 100 200 

10 50 100 

15 40 80 

Input Voltage. 

Vss 5-207911 

Unit 

ns 

ns 

ns 



40738 TRIPLE 

40818 QUAD 

40828 DUAL 

3-INPUT AND GATE 
2-INPUT AND GATE 

4-INPUT AND GATE 

• MEDIUM SPEED OPERATION - tPLH = 85ns 
(typ.); tPHL = 65ns (typ.) AT 10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

25·c FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N.13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40738, HCC4081 8 and HCC40828 (ex­
tended temperature range) and the HCF40738, 
HCF4081 8 and HCF40828 (intermediate tempera­
ture range) are monolithic integrated circuits avail­
able in 14-lead dual in-line plastic or ceramic pack-

CONNECTION DIAGRAM 

40738 

14 Voo 

13 

12 

11 

10 L c 

•ss vss 7 

June 1989 

HCC40738/81 8/828 
HCF40738/81 8/828 

AND GATES 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

age and plastic micro package. 

The HCC/HCF40738, 40818 and 40828 AND 
gates provide the system designer with direct im­
plementation of the AND function and supplement 
the existing family of COS/MOS gates. 

40818 40828 

14 Voo J 14 Voo 

13 H 0 13 

12 G c 12 

11 M 8 11 G 

10 L A 10 

F NC 

E •ss NC 

5-1~8111 
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HCC/HCF4073B/4081 B/40828 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature · HCC Types -55 to+ 125 oc 
HCF Types - 40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those hsted under "Absolute Max1mum Ratmgs" may cause permanent damage to the device Th1s 1s a stress 
rat1ng only and functtonal operatton of the devtce at these or any other condtttons above those Indicated 1n the operational sec­
ttons of thts spectflcatJOn tS not tmphed. Exposure to absolute maxtmum ratmg condtttons for external penods may affect devtce 
rehab1hty. 
* All voltage values are referred to Vss pm voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value 

Voo Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 

v, Input Voltage 0 to Voo 

Top Operating Temperature : HCC Types -55 to+ 125 
HCF Types -40 to+ 85 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions 
Symbol Parameter VI Vo llol Voo 

(V) (V) (JlA) (V) 

IL Quiescent 0/ 5 5 
Current 

HCC 0/10 10 
Types 0/15 15 

0/20 20 

0/ 5 5 
HCF 

0/10 10 
Types 

0/15 15 

VoH Output High 0/5 < 1 5 
Voltage 0/10 < 1 10 

0/15 < 1 15 

VoL Output Low 5/0 < 1 5 
Voltage 10/0 < 1 10 

15/0 < 1 15 

T Low = - 55"C for HCC deviCe - 40"C for HCF deVICe 
T "''" = + 125"C for HCC dev1ce + 85"C for HCF dev1ce 

Value 

Tlow* 25 oc THigh• 

Min. Max. Min. Typ. Max. Min. Max. 

0.25 0.01 0.25 7.5 

0.5 0.01 0.5 15 

1 0.01 1 30 

5 0 02 5 150 

1 0.01 1 7.5 

2 0.01 2 15 

4 0.01 4 30 

4.95 4.95 4.95 

9.95 9.95 9.95 

14.95 14.95 14.95 

0.05 0.05 0.05 

0.05 0.05 0.05 

0.05 0.05 0.05 

Unit 

v 
v 
v 
oc 
oc 

Unit 

JlA 

v 

v 

The No1se Margm for both "1" and "0" level IS • 1V m1n. w1th Voo = 5V, 2V m1n. w1th Voo = 10V, 2 5V m1n. w1th Voo = 15V 
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HCC/HCF4073B/4081 B/40828 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter Vt Vo llol Voo Tlow . 2s ·c T Htg h. Unit 
(V) (V) (J.!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 01 5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Dnve 

HCC 01 5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 - 1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/ 5 2.5 5 - 1.53 -1.36 -3.2 - 1.1 

HCF 015 4.6 5 -0.52 - 0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

01 5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, ltL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Types 
Any Input J.1A Current HCF 

Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c1 Input Capacitance Any Input 5 7.5 pF 

T Low = - 55 C for HCC dev1ce : - 40'C for HCF dev1ce. 
T H•gh = + 125'C for HCC deVICe : + 85'C for HCF deviCe. 
The N01se Marg1n for both "1" and "0" level Is 1V m1n w1th Voo = 5V. 2V min. w1th Voo = 10V, 2.5V min. wtth Voo = 15V 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 2s•c, CL = 50pF, typical temperature 
coefficient for all V00 values is 0.3%/"C, all input rise and fall times = 20ns, RL = 200kn) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPHL, tPLH Propagation Delay Time 5 125 250 

10 60 125 

15 45 90 

hLH, hHL Transttion Ttme 5 100 200 

10 50 100 

15 40 80 

Unit 

ns 

ns 
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HCC/HCF4073B/4081 B/40828 

Typical Voltage and Current Transfer Charac­
teristics. 

Yo (Y) 
10 (mA ) 
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CURRENT 
'/PEAK 

Minimum Output Low (sink) Current Charac­
teristics. 

ID 12 Vos(Y) 

Minimum Output High (source) Current Charac­
teristics. 
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Typical Output Low (sink) Current. 
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Typical Output High (source) Current Charac­
teristics. 
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Typical Propagation Delay Time vs. Load 
Capacitance. 
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Typical Transition Time vs. Load Capacitance. 
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TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

vss 
S-199211 

Voo 

5-199412 

Vss 

HCC/HCF40738/4081 B/40828 

Typical Dynamic Power Dissipation per Gate vs. 
Frequency. 
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I) w' 103 fl (kHz) 

Input Voltage. 
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0....,_____, 
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• THREE STATE OUTPUTS 
• INPUT DISABLE WITHOUT GATING THE 

CLOCK 
• GATED OUTPUT CONTROL LINES FOR EN­

ABLING OR DISABLING THE OUTPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND 25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES " 

DESCRIPTION 

The HCC40768 (extended temperature range) and 
HCC40768 (intermediate temperature range) are 
monolithic integrated circuit, available in 16 lead 
dual in line plastic or ceramic package and plastic 
micropackage. 

The HCC/HCF4076B types are four-bit registers 
consisting of D-type flip-flops that feature three-sta­
te outputs. Data Disable inputs are provided to con­
trol the entry of data into the flip-flops. When both 
Data Disable inputs are low, data at the D inputs are 
loaded into their respective flip-flops on the next po­
sitive transition of the click input. Output Disable in­
puts are also provided. When the Output Disable 
inputs are both low, the normal logic states of the 
four outputs are available to the load. The outputs 
are disabled independently of the clock by a high lo­
gic level at either Output Disable input, and present 
a high impedance. 

September 1988 

HCC40768 
HCF40768 

4 BIT D TYPE REGISTERS 

EY 
(Piast1c Package) 

M1 
(M1cro Package) 

F 
(Ceram1c Package) 

0 
C1 

(Chip Carner) 

ORDER CODES : 
HCC4076BF HCF4076BM1 
HCF4076BEY HCF4076BC1 

PIN CONNECTIONS 

OUTPUT { M [ 1 16 Voo 
DISABLE N [ 2 15 RESET 

01 [ 3 14~ DATA 1 

02 [ 4 13 DATA 2 

o, [ 5 12~ DATA 3 

o. [ 6 11 DATA 4 

CLOCK [ 7 10~ G1} DATA 
INPUT 

v ss [ B 9 ~ G2 DISABLE 

PC10!50 
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HCC/HCF4076B 

FUNCTIONAL DIAGRAM 

01 

o, 

o, 

o, 

14 

13 

12 

11 

DATA INPUT 
DISABLE 
,..------A-----

G, G, 

V00 = 16 

Vss=B 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

VDD 
. Supply Voltage: HCC Types 

HCFTypes 

VI Input Voltage 

h DC Input Current (any one input) 

P1o1 Total Power Dissipation (per package) 
Dissipation per Output Transistor 

CLOCK 

4D-TYPE 

FLIP/FLOPS 

WITH 
AND-OR 

LOGIC 

15 

RESET 

for Top= Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

OUTPUT 
DISABLE 

,..------A-----

M N 

a, 

02 

o, 

a, 

SC05830 

Value 

-0.5 to +20 
-0.5 to +18 

-0.5 to VDD + 0.5 

+ 10 

200 

100 

-55 to +125 
-40 to +85 

-65 to +150 

Unit 

v 
v 
v 

mA 

mW 

mW 
oc 
oc 

oc 

Stresses above those hsted under "Absolute Max1mum Rat1ngs" may cause penn anent damage to the dev1ce. Th1s 1s a stress ratng only and functional 
operabon of the device at these or any other cond1bons above those 1nd1cated in the operabonal secbons of th1s specification is not 1mplied. Exposure 
to absolute max1mum rabng conditions for external penods may affect dev1ce reliability. 
• All voltage values are referred to Vss p1n vo~age. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCCTypes 3 to 18 v 
HCFTypes 3 to 15 v 

v, Input Voltage 0 to VDo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 
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LOGIC DIAGRAM 

TRUTH TABLE 

OUTPUI (W 
lliS~Blt: N 

DATA 1 

. 

. 

~T~T fG, • 
DISABLE )Gz • 
DATA 2 

CLOCK 

DATA 3 

DATA 4 

RESEI 

• ALL INPUTS ~![ClEO BY 
COS/~OS PROTECT~N NETWORK 

RESET CLOCK 
DATA INPUT DISABLE 

G1 G2 

1 X X X 

0 0 X X 

0 s 1 X 

0 s X 1 

0 s 0 0 

0 s 0 0 

0 1 X X 

0 L_ X X 

HCC/HCF4076B 

a, 

a. 

LC10730 

DATA NEXT STATE 
D OUTPUTG 

X 0 

X a NC 

X a NC 

X a NC 

1 1 

0 0 

X a NC 

X a NC 
When e11her Ou1pu1 D1sable MorN 1s h1gh, 1he ou1pU1s are d1sablesd (h1gh Impedance state). howeversequenbal operabon of1he fl1p-flop IS not affected. 
1 = H1gh Level, 0 = Low Level, X= Don't Care, NC = No Change 

r== SGS·lHOMSON .. ., I lliiOICII@Iill.£i/lli@OOOI:I 
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HCC/HCF4076B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditlos Value 
Symbol Parameter V1 Vo llol Voo TLow • 25°C THIGH. 

(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Owe scent 0/5 5 5 0.04 5 150 
Current HCC 0110 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 

HCF 
0/5 5 20 0.04 20 150 

Types 0/10 10 40 0.04 40 300 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0110 < 1 10 9.95 9.95 995 

0/15 < 1 15 14.95 14 95 14 95 

VoL Output Low 510 < 1 5 0 05 0.05 0.05 
Voltage 10/0 < 1 10 0 05 0 05 0.05 

15/0 < 1 15 005 0.05 0.05 

V1H Input H1gh 05/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13 5 < 1 15 11 11 11 

V1L Input Low 4 5/0 5 < 1 5 15 1 5 15 
Voltage 9/1 < 1 10 3 3 3 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1 6 -3.2 -115 
Dnve HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 95 10 -16 -1.3 -26 -09 

0/15 13 5 15 -42 -3 4 -6 8 -2.4 

0/5 25 5 -1.53 -1 36 -3 2 -1.1 
HCF 0/5 4.6 5 -0 52 -0.44 -1 -0 36 
Types 

0/10 95 10 -1.3 -1.1 -2 6 -0 9 
0/15 13.5 15 -3 6 -3 0 -6 8 -2.4 

loL Output 
HCC 

0/5 0.4 5 064 0 51 1 0.36 
Sink 

Types 0110 05 10 16 13 26 09 
Current 

0/15 1 5 15 42 3.4 6.8 24 

HCF 
0/5 04 5 0.61 0 44 1 0.36 

Types 0110 0.5 10 1 11 26 0.9 
0/15 1 5 15 36 30 68 24 

hH, hL Input Leakage ~ Any Input 
18 +0.1 +10'5 ±0.1 +1 

Current 0/15 15 ±03 +10"5 +03 +1 

loH, loL Input HCC 
0/18 0/18 18 ±0.4 ±10"" ±0.4 ±12 Leakage Tvpes 

Current HCF 
±10"4 

Types 0/15 0/15 15 ±1.0 ±1.0 ±7.5 

C1 Input Capacitance Any Input 5 7.5 
• T Low = -55 •c for HCC deVIce -40 •c for HCF deVIce 
• T """' = + 125 •c for HCC dev1ce ..as •c for HCF deVIce 
The N01se Margin forbolh "1" and "0" level1s. 1V m1n w1th Voo = 5 V, 2 V m1n With Voo= 10 V, 2 5 Vm1n. w1thYoo = 15 V 
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Unit 

11A 
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v 

v 

rnA 

rnA 

11A 
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HCC/HCF4076B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 
Test Conditions Value Unit 

Voo (V) Min. Typ. Max. 

tPLH Propagation Delay Time 5 300 600 
tPHL (Clock to Q Output) 10 125 250 ns 

15 90 180 

tpHL(R) Propagation Delay T1me 5 230 460 
(Reset) 10 100 200 ns 

15 75 150 

tP(1·H) 3·State Output 1 or 0 to High Impedance RL = 1KQ 5 150 300 
tP(O-H) 10 75 150 ns 

15 60 120 

tP(H-1) 3-State High Impedance to 1 or 0 Output RL = 1KQ 5 150 300 
tP(L-1) 10 75 150 ns 

15 60 120 

tw Clock Pulse Width 5 200 100 

10 100 50 ns 

15 80 40 

tw Reset Pulse Wtdth 5 120 60 

10 50 25 ns 

15 40 20 

tsetup Data Setup Ttme 5 200 100 

10 80 40 ns 

15 60 30 

tsetup Data Input Disable Setup Time 5 180 90 

10 100 50 ns 

15 70 35 

fmax Maximum Clock Frequency 5 3 6 

10 6 12 MHz 

15 8 16 

tr,tt Clock Input Rise or Fall Time 5 15 ~s 

10 5 

15 5 
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HCC/HCF4076B 

Typical Output Low (sink) Current Characteristics 
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6/8 

414 

Minimum Output Low (sink) Current Charac­
teristics 

10 12 Vos(V) 

Minimum Output High (source) Current Charac­
teristics 
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Typical Dynamic Power Dissipation vs Fre­
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HCC/HCF4076B 

Typical Propagation Delay Time vs Capacitance Typical Transition Time vs Load Capacitance 

- Tomb =25 oc 
200 

100 -:-..-

0 30 

WAVEFORMS 

..... 
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DMA 

INPUT 
DISABLE 

OUTPUT 
DISABLE 

RESEI 

Q OUTPUT 
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Voo 5V 
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90 

IPHL(R) 'P(O-H) 
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HCC/HCF4076B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 
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NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Noise Immunity. 

•DD 

S-2079/t 

VDD 

S-199.1oll 



• MEDIUM-SPEED OPERATION tPHL, tPLH = 75ns 
(TYP.) AT Voo = 10V 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND25'C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4078B (extended temperature range) and 

HCC/HCF4078B 

8-INPUT NOR/OR GATE 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Frit Seal Package) 

• C1 
(Plastic Ch1p Carrier) 

ORDER CODES : 
HCC4078BF HCF4078BM1 
HCF4078BEY HCF4078BC1 

PIN CONNECTIONS 

Vss7 8NC 

HCF4078B (intermediate temperature range) are Nc~No coNNEcnoN 

monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package, plastic 
micropackage. 

The HCC/HCF4078B NOR/OR Gate provides the 
system designer with direct implementation of the 
positive-logic-S-input NOR and OR function and 
supplements the existing family of COS/MOS gates. 

June 1989 1/6 
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HCC/HCF4078B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage: HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Von+ 0.5 v 
l1 DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 "C 
HCF Types -40to+85 oc 

Tstg Storage Temperature -65to+150 "C 

Stresses above those listed under "Absolute Max1mum Ratmgs'' may cause permanent damage to the device. This is a stress 
rating only and functional operat1on of the device at these or any other conditions above those Indicated in the operational sections 
of thiS spec1f1cat1on IS not 1mplled. Exposure to absolute max1mum ratmg cond1t1ons for external penods may affect dev1ce 
reliability. 

• All voltage values are referred to Vss p1n vottage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to Von v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF4078B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo Tlow . 25°C THigh* Unit 
(V) (V) (J.lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 0.25 0.01 0.25 7.5 
Current 

HCC 0/10 10 0.5 O.Q1 0.5 15 
Types 0/15 15 1 0.01 1 30 

0/20 20 5 0.02 5 150 J.1A 
0/5 5 1 0.01 1 7.5 

HCF 
0/10 10 2 O.Q1 2 15 Types 
0/15 15 4 0.01 4 30 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

I1H, Ill Input HCC 
0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 

Leakage Types 
Any Input J.1A 

' Current HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c1 Input Capacitance Any Input 5 7.5 pF 

• TLow =- 55"C for HCC device : - 40"C for HCF device . 
• TH>gh = + 125"C for HCC deviCe : + ss·c for HCF device. 

The Noise Margin for both "1" and "0" level is : 1 V min. with Voo = SV, 2V min. with Voo = 10V, 2.5 V min. wtth Voo = 15V. 
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HCC/HCF4078B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter 

tPHLo tPLH Propagation Delay Time 

trHL• 1TLH Transition Time 

Typical Output Low (sink) Current Characteristics. 

G-2336 

f--- lamb= 2s•c 

~··~ 
•• 
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12 
!-'"" 

v SY 

~ 

10 12 •osiYJ 

Typical Output High (source) Current Charac­
teristics. 
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Test Conditions Value 
Unit 

VDD (V) Min. Typ. Max. 

5 150 300 
10 75 150 

15 55 110 

5 100 200 
10 50 100 

15 40 80 

Minimum Output Low (sink) Current Charac­
teristics. 
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Typical Voltage Transfer Characteristics 
(NOR output). 

•o 
(V) 

14 

12 

10 

v00 =tsv 

10 

sv 

G 3007 

c- rTI 
lamb = 2s•c 

10 12 14 VI (V) 

Typical Propagation Delay Time vs. Load 
Capacitance. 

G-3006 

::~~ 1-+-+-ITr.Lm-:"7• z~<s.,·c+-11-+-HH--H-+++-H 
(ns) H--HH--H-+++-++.:'::-':.H-::Pol-"f't-J 
160 f-+-Hf-++i-++i-++V"'00:;,.',.;51"V nf-++i--i 

120 1-+-HH--H-+t-t-+++-++++t-++1 

80 lOY 

lSV 

40 

20 40 60 80 c, (pF) 

HCC/HCF40788 

Typical Transition Time vs. Load Capacitance. 
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HCC/HCF4078B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

6/6 

422 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Voo 

Vss 
S-199211 

Voo 

Input Voltage. 

Dynamic Power Dissipation. 

CLOCK 

5-199412 

S- 2079/1 

Voo 
500~F 



HCC/HCF4085B 

DUAL 2-WIDE 2-INPUT AND-OR-INVERTER GATE 

• MEDIUM-SPEED OPERATION - tPHL = 90ns ; 
tPLH = 125ns (TYP.) AT 10V 

• INDIVIDUAL INHIBIT CONTROLS 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

2s·c FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N·. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4085B (extended temperature range) and 
HCF4085B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 

The HCC/HCF4085B contains a pair of AND-OR­
INVERT gates, each consisting of two 2-input AND 
gates driving a 3-input NOR gate. Individual inhibit 
controls are provided for both A-0-1 gates. 

September 1988 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4085BF HCF4085BM1 
HCF4085BEY HCF4085BC1 

PIN CONNECTIONS 

Al 14 ~ Voo 

Bl 13 ~ 01 

E1:1NH1.A1B1+ 
.C"i'i:)'l 12 Cl 

Ez,~. 
11 INHIBIT 2 .czoz 

AZ [ 5 10 INHIBIT 1 

BZ [ 6 02 

Vss 6 ~ C2 

5-2205 

1/8 

423 



HCC/HCF4085B 

LOGIC DIAGRAM 

INHIBITI~IO 
AI I 

81 2 

12 3 E 1 
Ct 
01 13 

~IBIT2~: 
4 E2 

C2 8 

02 9 

Yoo a14 

Vss = 7 
E • INHIBiT •AB.CO 
LOGIC 1 =HIGH 
LOGIC 0 =LOW 

S-2073 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

II DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
±10 rnA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40to+85 oc 
-65 to+ 150 oc 

Stresses above those hated under "Absolute Maximum Ratings" may cause permanent damage 1o the device Th1s 1s a stress rating only 
and functional operalion of the device at those or any other oonditions aboves those 1ndocated in the operat1onal sec!Jons of th1s spec1~ca· 
tion IS not implied. Exposure to absolute maximum rating oonditlons for external penods may affect dev1ce reliability 
• All voltage values are refeiT8d 1o Vss P'" voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40t0+85 oc 
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SCHEMATIC DIAGRAM 

10 
INHIBIT 1 

At 

B1 

C1 

D1 

A2 

B2 

C2 

9 
D2 

11 
INHIBIT 2 

s- 2204 

HCC/HCF4085B 

Vss 

PIN 14 :Vuu VDD 

PIN 7:V55 4 
ALL INPLITS PROTECTED BV 
STANDARD COS/MOS PROTECTION 
NETWORK 

Vss 
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HCC/HCF4085B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions 

Symbol Parameter V1 Vo llol 
(V) (V) (llA) 

IL QUiescent 0/5 
Current 

HCC 0/10 
Types 0/15 

0/20 

0/5 
HCF 

0/10 Types 
0/15 

VoH Output High 0/5 < 1 
Voltage 0/10 < 1 

0/15 < 1 

VoL Output Low 5/0 < 1 
Voltage 10/0 < 1 

15/0 < 1 

V1H Input High 0.5/4.5 < 1 
Voltage 1/9 < 1 

1.5/13.5 < 1 

VIL Input Low 4.5/0.5 < 1 
Voltage 9/1 < 1 

13.5/1.5 < 1 

loH Output 0/5 2.5 
Drive 

HCC 0/5 4.6 
Current 

Types 0/10 9.5 

0/15 13.5 

0/5 2.5 

HCF 0/5 4.6 
Types 0/10 9.5 

0/15 13.5 

loL Output 0/5 0.4 
Sink HCC 

0/10 0.5 
Current Types 

0/15 1.5 

0/5 0.4 
HCF 

0/10 0.5 Types 
0/15 1.5 

IIHo hL Input HCC 0/18 
Leakage Types 

Any Input Current HCF 
Types 0/15 

c1 Input Capacitance Any Input 

T Low =- 55'C for HCC dev1ce · - 40'C for HCF dev1ce. 
T Hogh = + 125"C for HCC device . + 85'C for HCF dev1ce. 

VDD TLow 
. 

(V) Min. Max. 

5 1 

10 2 

15 4 

20 20 

5 4 

10 8 

15 16 

5 4.95 

10 9.95 

15 14.95 

5 0.05 

10 0 05 

15 0.05 

5 3.5 

10 7 

15 11 

5 1.5 

10 3 

15 4 

5 -2 

5 -0.64 

10 -1.6 

15 -4.2 

5 -1.53 

5 -0.52 

10 -1.3 

15 -3.6 

5 0.64 

10 1.6 

15 4.2 

5 0.52 

10 1.3 

15 3.6 

18 ±0.1 

15 ±0.3 

Value 

25°C THigh . 
Min. Typ. Max. Min. Max. 

0.02 1 30 

0.02 2 60 

0.02 4 120 

0.04 20 600 

0.02 4 30 

0.02 8 60 

0.02 16 120 

4.95 4.95 

9.95 9.95 

14.95 14.95 

0.05 0.05 

0.05 0.05 

0.05 0.05 

35 3.5 

7 7 

11 11 

1.5 1.5 

3 3 

4 4 

-1.6 -3.2 -1.15 

-0.51 -1 -0.36 

-1.3 -2.6 -0.9 

-3.4 -6.8 -2.4 

-1.36 -3.2 -1.1 

-0.44 -1 -0.36 

-1.1 -2.6 -0.9 

-3.0 -6.8 -2.4 

0 51 1 0.36 

1.3 2.6 0.9 

3.4 6.8 2.4 

0.44 1 0.36 

1.1 2.6 0.9 

3.0 6.8 2.4 

±10-5 ±0.1 ± 1 

±10-5 ± 0.3 ±1 

5 7.5 

Unit 

j1A 

v 

v 

v 

v 

mA 

mA 

j1A 

pF 

The Noise Margm for both "1" and "0" level is IV mm w1th Voo = SV, 2V min w1th Voo = 10V, 2.5mm w1th Voo = 15V 
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HCC/HCF40858 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 = 0.3%/°C values, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter Unit 

Voo (V) Min. Typ. Max. 

IPHL Propagation Delay Time (data) 5 225 450 

10 90 180 

15 65 130 

IPLH Propagation Delay Time (data) 5 310 620 ns 

10 125 250 

15 90 180 

tPHL Propagation Delay Time (inhibit) 5 150 300 

10 60 120 

15 40 80 

tPLH Propagation Delay T1me (inhibit) 5 250 500 
ns 

10 100 200 

15 70 140 

lrLH• lrHL Transition Time 5 100 200 
10 50 100 ns 

15 40 80 

Typical Voltage and Current Transfer Characteristics with Test Circuit. 
.-----------------------------. 

10 

) 
G-2252 

•oo•1sv ·' ' . - - ~~zfc-+~ 
I-

CURRENT I T Tramb~25"C , 

f- PEAK;:.;- linT 1 Tf-t= 
I-

1-- I li-
lOY ~ ~ I_ : l 

fc~m I- ~· I 

PEAK _fj 
I 

1:-fsv I 

i 

1-
I 

';,' 
f"-k -H--·-

10 

IQimAl 
6 
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HCC/HCF4085B 

Minimum and Maximum Voltage Transfer Characteristics with Test Circuit. 

G 2251 

•o H-+++r!-+++-H-++H-+-1 
lvl ~c -}- -t_::t-r..,.~I,Nc+---+-11---+-t-+-1 

MAX H-1--+-H---l 

4+~~+fl+--~+--t-+---l 
•o H-+++-'i+-+-,H++-H~+++---1 

l 1--

+ 
1--

+ 
H-'--, f-+1-t+t- -

10 v1 (V) 

Typical Output Low (sink) Current Characteristics. 

G 2336 

,l_L 
Tarnb=2s•c Va~15V 

24 r---

20 f---

16 1--

"" I-"'" --
L 

12 

v SV -_I ..... 
II 
10 12 vos(vJ 

Typical Ouput High (source) Current Charac­
teristics. 
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- 1oH 

(mA) 
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20 

30 

G 2331 

~ I 
YGS: -SV 

:\ 

\ 

' 1-.....:.!ov -

' -...; 
lamb =25"'C ~~f~ I--._, m Jt-;---- -, 

10 -Vos (V) 

.-----------------------------. 

5-2072 

Minimum Output Low (sink) Current Charac­
teristics. 

loo. 
(ma ) 

12 

10 

j 

" 

.__L_Ll .. r 
1-"!!m.b ""25 C 

r/-
1--

...... 

sv -r 

G 2337 -
f--

vJsJ ,lv 

10V 

10 12 vosM 

Minimum Output High (source) Current Charac­
teristics. 

- 1oH 

(mA) 

10 

15 

~ 
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~ 
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----, 
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-4 jJJ 
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Typical Data High-to-low Level Propagation Delay 
Time vs. Load Capacitance. 

"' 
) Tamb"'25 C 

300 

Z60 

zzo oo=SY 

180 

140 

100 
lOY 

60 
15Y 

zo 

10 20 30 40 50 60 70 80 CL (pF) 

Typical Data Propagation Delay Time vs. Supply 
Voltage. 

700 f-++-11-++-f-++~f-++-if-++-1++-1-+--l 

zoo f-++-f-+-+"'""';.3'-"1" -++ +-+-1++ -1-++-1 

100 H-+-1-+-+-+--1;;;;: 

to 12 t4 t6 v00 cv> 

Typical Power Dissipation vs. Frequency. 

HCC/HCF4085B 

Typical Data Low-to-high Level Propagation 
Delay Time vs. Load Capacitance. 

IPLH 
(ns) 

300 

zoo 

100 

G-2266 

Tamb=2s•c 

=SV 

lOY 

ISY 

10 20 30 40 SO 60 70 SO CL (pF) 

Typical Transition Time vs. Load Capacitance. 

G-200711 

tn H 'tf1j~~~j~f.t3=Eij=Efj=Efjj8 tTHL T mb = 2S•C 

(ns) f+~lf++-Jf++-l-+-+-l-+-+-+-+--
160 I 

1zo f-++-l++-l~t-t-to:00':o-:1. ,J--:!.A'+If--++-1-1 

100 f-++H+-f-++-f*' --"'<Hf--++-1-+-+-1--+--l 

80 

60 

40 
I I 

IS 

zo 

to 20 30 40 so 60 70 ao cL (pF) 
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HCC/HCF4085B 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

8/8 
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NOTE:MEASUREINPUTS 
SEQUENTIALLY TO BOTH 
V00 AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

S-1992/1 

Voo 

S-199lo/2 

Input Voltage. 

NOTE: 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

Voo 

AT Voo OR Vss V5s 5-199314 



• MEDIUM SPEED OPERATION: tPHL =SOns; 
tPLH = 140ns (TYP.) AT 10V 

• INHIBIT AND ENABLE INPUTS 
• BUFFERED OUTPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHACACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT18VAND25oC 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF ' B 
' SERIES CMOS DEVICES " 

DESCRIPTION 

The HCC40868 (extended temperature range) and 
HCF40868 (intermediate temperature range) are 
monolithic integrated circuit, available in 14 lead 
dual in line plastic or ceramic package and plastic 
micropackage. 
The HCC/HCF4086B contains one 4 wide 2 input 
AND OR INVERT gate with an INHIBIT/EXP input 
and an ENABLEIEXP input. For a 4 wide A-Q-1 func­
tion INHIBIT/EXP is tied to VSS and ENABLEIEXP 
to VDD. See application and its associated explana­
tion for applications where a capability greater than 
4 wide is required. 

September 1988 

HCC4086B 
HCF4086B 

EXPANDABLE 4 WIDE 2 INPUT 
AND OR INVERT GATE 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceram1c Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4086BF HCF4086BM1 
HCF4086BEY HCF4086BC1 

PIN CONNECTIONS 

A 1 [ ~ 14 Voo 

B 2 [ J 13 0 

J 3 [ ~ 12 c 

NC 4 [ ] 11 ENABLEIEXP 

E 5 [ ] 10 INHIBITIEXP 

F 6 [ ] 9 H 

Yss 7 [ ] 8 G 

S-2148 
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HCC/HCF40868 

FUNCTIONAL DIAGRAM 

INHIBITifiP "'10----------, 

A 

12 

13 

G 

E~S~/OP~11-----~ 

LOGIC 1 = HIGH 
LOGIC 0: LOW 

v00 = 14 

Vss = 7 
NC = 4 

J =INHIBIT +ENABLE +AB+CO+EF+GH S-Z1t.9 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo * Supply Voltage: HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one 1nput) 

Ptot Total Power Dissipation (per package) 
D1ssipat1on per Output Trans1stor 
for Top~ Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Ts1g Storage Temperature 

Value Unit 

-0.5 to +20 v 
-0.5 to +18 v 

-0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to +125 oc 

-40 to +85 oc 

-65 to +150 oc 

Stresses above those listed under"Absolute Maxrmum Rattngs" may cause permanent damage to the devrce. Thts rs a stress ratrng only and functional 
operatron of the devrce at these or any other condttJons above those rndtcated tn the operational sections of this specrfrcatron ts not rmphed Exposure 
to absolute max1mum rat1ng cond1t1ons for external penods may affect dev1ce reliability 
• All voltage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCFTypes 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operatmg Temperature: HCC Types -55 to+ 125 oc 

HCF Types -40 to +85 oc 
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SCHEMATIC DIAGRAM 

11 

10 

ALL INPUTS PROmECTED 
BY COSIMOS PROTECTION 
NETWORK 

HCC/HCF4086B 

Voo 

PIN 14 \too 
PIN 7 Vss 

4 Vss 

S-2115 
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HCC/HCF4086B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditlos Value 
Symbol Parameter VI Vo llol VDD TLow* 25°C THIGH. Unit 

(V) (V) (!lA) (V) Min. Max. Min. Tv D. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current HCC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 
!lA 

HCF 
0/5 5 4 0.02 4 30 

Types 0/10 10 8 0.02 8 60 

0/15 15 16 0.02 16 120 

VoH Output H1gh 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 995 995 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 005 0.05 0.05 v 

15/0 < 1 15 0 05 0.05 0.05 

V1H Input H1gh 0.5/4.5 < 1 5 3.5 3.5 35 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

v1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -32 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 95 10 -1.6 -1 3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2 4 mA 

0/5 2.5 5 -153 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0 52 -0.44 -1 -0 36 
Types 

0/10 9.5 10 -1.3 -1.1 -2 6 -0 9 
0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 0/5 0.4 5 0.64 0.51 1 0.36 

S1nk 
Types 0/10 0.5 10 1.6 1.3 2.6 0.9 

Current 
0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 052 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 
0/15 15 15 3.6 30 68 2.4 

hH, hL Input Leakage ~ Any Input 18 +0.1 +1o·5 +0.1 +1 11A 
Current 0/15 15 ±0.3 +1o·5 ±0.3 ±1 11A 

Cl Input Capacitance Any Input 5 7.5 pF 
• T,ow =-55 •c for HCC dev1ce: -40 •c for HCF deviCe. 
• THIGH = + 125 •c for HCC device +85 •c for HCF deVIce 
The Notse Margin for both "1" and "0" level is 1 V min. with Voo = 5 V, 2 V min With Voo = 10 V, 2.5 V m1n. With Voo = 15 V 
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HCC/HCF4086B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KO, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 

tPHL Propagation Delay Time (Data) 

tPLH Propagation Delay Time (Data) 

tPHL Propagation Delay Time (Inhibit) 

tPLH Propagation Delay Time (Inhibit) 

ITLH Transition Time 
ITHL 

Typical Output Low (sink) Current Characteristics 

G-23l 

-- .11 
- Tamb=25·c 

VG~15V 

20 

16 -
1 

12 v - ~--

lh 
v 5 

- 1--1 I 

10 12 VosiV) 

Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

5 225 450 
10 90 180 ns 

15 60 120 
5 310 620 
10 125 250 ns 

15 90 180 
5 150 300 
10 60 120 ns 

15 40 80 
5 250 500 
10 100 200 ns 

15 70 140 
5 100 200 
10 50 100 ns 

15 40 80 

Minimum Output Low (sink) Current Charac· 
teristics 

10 12 VosiV) 
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HCC/HCF4086B 

Typical Output High (source) Current Charac­
teristics 

-loH 

{mA) 

10 

20 

30 

'' 
1\' 

1'--. VGS = -5V 

l\. 
1\ 

1'-

1\. 

Tamb=2s•c 

I 

G·2lll 

1-1-

r--~ov 1-

1"-
--

:- fF 
10 -Vos IV) 

Typical DATA Or ENABLE High to Low Level 
Propagation Delay Time vs Load Capacitance 

G UJO 

·25 

J20 
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. 

200 

160 
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eo ISV 

!+ 
0 10 20 :10 40 eo eo 70 10 cL lpF) 

Typical DATA Or ENABLE Propagation Delay 
Time vs Supply Voltage 

G-2332 
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800 
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Minimum Output High (source) Current Charac­
teristics 

1\1.. - 1oH 

lmA ) \ 

10 

." 
"- VGs:-5V 
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1\' 

1\ 
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- -f-
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-I-

-lOY 1-
1-
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Typical DATA Or ENABLE Low to High Level 
Propagation Delay Time vs Load Capacitance 

G -2331 

:25 

10 20 30 40 50 60 10 80 CLIPFl 

Typical Transition Time vs Load Capacitance 

G-100711 
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Typical Powwer Dissipation vs Frequency 
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Typical Voltage and Current Transfer Characteristics and Tast Circuit 
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HCC/HCF4086B 

APPLICATION 

Two 40868 Connected as an 8 Wide 2 Input A-0-1 Gate 

01 

El _ __.-, 

Fl --,__ _ _, 

Gl 

H1 

This application shows two HCC/HCF4086B utilized to obtaJn an 8-Widee 2 input A-0-1 function. The output (Jt) of one HCC/HCF4086B is led directly 
to the ENABLEIEXP 2 line of the second HCC!HCF4086B. In a similar fashion, any NAND gate output can be led directly into the ENABLEIEXP Input 
to obtam a 5 Wide A-Q-1 function. In addition, any AND gate output can be led directly into the INIBIT/EXP input with the same resutt. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 
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v~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Yss 

Noise Immunity. 

Voo 

Vss 5· 2079f1 

S-199211 

Voo 

5-199412 



• CASCADABLE IN MULTIPLES OF 4-BITS 
• SET TO "15" INPUT AND "15" DETECT OUT­

PUT 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• INPUT CURRENT OF 100nA AT 18V AND 

25·c FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4089B (extended temperature range) and 
HCF4089B (intermediate temperature range) are 
monolithic integrated circuit available in 16-lead 
dual in-line plastic or ceramic package. 

The HCC/HCF4089B is a low-power 4-bit digital 
rate multiplier that provides an output pulse rate that 
is the clock-input-pulse rate multiplied by 1/16 times 
the binary input. For example, when the binary input 
number is 13, there will be 13 output pulses for every 
16 input pulses. 

The HCC/HCF4089B has an internal synchronous 
4-bit counter which, together with one of the four bi­
nary input bits, produces pulse trains as shown in 
timing diagram. 

If more than one binary input bit is high, the resulting 
pulse train is a combination of the above separate 
pulse trains. This device may be used to perform 
arithmetic operations (add, subtract, divide, raise to 
a power), solve algebraic and differential equations, 
generate natural logarithms and trigonometric func­
tions, AID and D/A conversions, and frequency di­
vision. 

June 1989 

HCC/HCF4089B 

BINARY RATE MULTIPLIER 

EY 
(Plastic Package) 

F 
(Ceramic Package) 

• C1 
(Chip Carrier) 

ORDER CODES : 
HCC4089BF HCF4089BEY 

HCF4089BC1 

PIN CONNECTIONS 

''15''0UT 16 Yoo 

15 B 

0 14 A 

SET TO ''15'' 4 13 CLEAR 

OUT 12 CASCADE' 

OUT 11 1NH181T IN 
(CARRY) 

INHIBIT OUT 
(CARRY) 

7 10 STROBE 

Vss CLOCK 

5· 2280 
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HCC/HCF40898 

FUNCTIONAL DIAGRAM 

INHIBIT IN 11 
(CARRY) 

SET TO 
"15" 

CLEAR 

v00 =16 

Vss =- e 
INHIBIT OUT 

(CARRY) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage . HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power Diss1pation {per package) 
Diss1pat10n per Output Trans1stor 
for Top ~ Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

BINARY RATE 
SELECT 
~ 

OUT 

5-22~ 

Value 

- 0.5 to+ 20 
-0.5 to+ 18 

- 0.5 to Voo + 0.5 

± 10 

200 

100 

-55 to+ 125 
-40 to+ 85 

- 65 to+ 150 

Unit 

v 
v 
v 

mA 

mW 

mW 

'C 
'C 

'C 

Stresses above those listed under ""Absolute Max1mum Ratings·· may cause permanent damage to the dev1ce. Th1s IS a stress rating only and 
functional operation ofthe dev1ce atthese or any other cond1t1ons above those 1 nd1cated 1n the opera~onal sect1ons of th1s specrt1ca~on IS not 1 mplied. 
Exposure to absolute max1mum ra~ng cond1t1ons for external penods may affect dev1ce reliability 
• All voltage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 'C 

HCF Types - 40 to+ 85 'C 

2/9 
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HCC/HCF4089B 

LOGIC DIAGRAM 

~ 
~ :>-------, 

Y>c 

CLOCM. 

CLEAR 

TRUTH TABLE 

Inputs Outputs 
Number of Pulses or Input Logic Level Number of Pulses or Output Logic Level 

(0 = low ; 1 = h1gh ; X = donl care (L = low ; H = high) 
INH -- INH "15" 

D c B A CLK IN STR CAS CLR SET OUT OUT OUT OUT 

0 0 0 0 16 0 0 0 0 0 L H 1 1 
0 0 0 1 16 0 0 0 0 0 1 1 1 1 
0 0 1 0 16 0 0 0 0 0 2 2 1 1 
0 0 1 1 16 0 0 0 0 0 3 3 1 1 

0 1 0 0 16 0 0 0 0 0 4 4 1 1 
0 1 0 1 16 0 0 0 0 0 5 5 1 1 
0 1 1 0 16 0 0 0 0 0 6 6 1 1 
0 1 1 1 16 0 0 0 0 0 7 7 1 1 

1 0 0 0 16 0 0 0 0 0 8 8 1 1 
1 0 0 1 16 0 0 0 0 0 9 9 1 1 
1 0 1 0 16 0 0 0 0 0 10 10 1 1 
1 0 1 1 16 0 0 0 0 0 11 11 1 1 

1 1 0 0 16 0 0 0 0 0 12 12 1 1 
1 1 0 1 16 0 0 0 0 0 13 13 1 1 
1 1 1 0 16 0 0 0 0 0 14 14 1 1 
1 1 1 1 16 0 0 0 0 0 15 15 1 1 

X X X X 16 1 0 0 0 0 . H . 
X X X X 16 0 1 0 0 0 L H 1 1 
X X X X 16 0 0 1 0 0 H . 1 1 

1 X X X 16 0 0 0 1 0 16 16 H L 
0 X X X 16 0 0 0 1 0 L H H L 
X X X X 16 0 0 0 0 1 L H L H 

Output same as the f~rst 16 lines of th1s truth table (depending on values of A. B. C. 0). 

• Depends on 1ntemal state of counter. 
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HCC/HCF4089B 

TIMING DIAGRAM 

CLOCK 

W~r~TER o 4 

fLSBI INP\IT 

A·H ------------------------~ 
INPUT 8, H;.,_ __________ ...J 

(MS811NPUT 
D=H 

9 10 11 12 11 14 15 

* 

*AN OUTPUT BIT MAY BE FILLED IN THIS COUNTER STATE BY A LESS !>IGNIFICANT HCC- HCF 40898 
CASCADED II• THE ADO MODE 

•. JUU 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo fLow . 25°C THogh . 

(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

iL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 

0/5 5 20 0.04 20 150 
HCF 

0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VOL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 

13.5/1.5 < 1 15 4 4 
• T Low ~ -55 C for HCC devoce : - 40 C for HCF deviCe. 
* T HV> = + 125'C for HCC device · + 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is: 1V m1n. w~h Voo = 5V, 2V mm. With Voo = 10V, 2.5V m1n. wnh Voo = 15V. 
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HCC/HCF4089B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo TLow . 25°C THigh 
. Unit 

(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
S1nk HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

I1H. I1L Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Types 
Any Input !!A Current HCF 

Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 

• T Low=- 55'C for HCC device :-40'C for HCF device. 
• THoh = + 125'C forHCCdevice. + 85'C forHCFdev1ce. 

The Noise Margm lor both "1" and "O"Ievel1s: IV m1n. with Voo = 5V, 2V min. wrth Voo = 10V, 2.5V m1n. w~h Voo = 15V. 
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HCC/HCF4089B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPHL, tPLH Propagation Clock to out 5 110 220 
Delay Time 10 55 110 

15 45 90 

Clock or Strobe to 5 150 300 
out 10 75 150 

15 60 120 

Clock to Inhibit 5 360 720 
High Level to Low 10 160 320 
Level 

15 110 220 

Low Level to H1gh 5 250 500 
Level 10 100 200 

15 75 150 

Clear to out 5 380 760 

10 175 350 

15 130 260 

Clock to ""9"" or 5 300 600 
""15"" out 10 125 250 

15 90 180 

Cascade to out 5 90 180 

10 45 90 

15 35 70 

Inhibit in to Inhibit 5 160 320 
out 10 75 150 

15 55 110 

Set to out 5 330 660 

10 150 300 

15 110 220 
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HCC/HCF40898 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued ) 

Test Conditions Value 
Symbol Parameter Unit 

Voo (V) Min. Typ. Max. 

hHL, hLH Transition Time 5 100 200 

10 50 100 ns 

15 40 80 

lcL Maximum Clock Frequency 5 1.2 2.4 

10 2.5 5 MHz 

15 3.5 7 

lw Clock Pulse Width 5 330 165 

10 170 85 ns 

15 100 50 

I,, It Clock Rise or Fall Time 5 15 

10 15 j.lS 

15 15 

lw Set or Clear Pulse Width 5 160 80 

10 90 45 ns 

15 60 30 

tsetup Inhibit Input Setup Time, High 5 100 50 
Level to Low Level 10 40 20 ns 

15 20 10 

IR Inhibit, Input Removal Time 5 240 120 

10 130 65 ns 

15 110 55 

IR Minimum Set Removal Time 5 150 75 

10 80 40 ns 

15 50 25 

IR Clear Removal Time 5 60 30 

10 40 20 ns 

15 30 15 
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HCC/HCF4089B 

APPLICATION NOTES 

For words of more than 4 bits, HCC/HCF4089B devices may be cascaded in two different modes : an Add 
mode and a Multiply mode. 

Two HCC/HCF4089B's cascaded in the "Add" mode with a preset number of 189. 

MOST SIGNIFICANT 
DIGIT 

OAM 3) 

CASCAOE 

ST 
ClEM 

OUT 

'"" OOT 

,,. 

CLOCII <>-''----------' 

LEAST SIGNIFICANT 
DIGIT 

DAM '(£ 

OUT -

'"" ""' 

Nota: 

In the Add mode some of the gaps left by the more 
significant unit at the count of 15 are filled in by the 
less significant units. For example, when two units 
are cascaded in the Add mode and programmed to 
11 and 13, respectively, the more significant unit will 
have 11 output pulses for every 16 input pulses and 
the other unit will have 13 output pulses for every 
256 input pulses for a total of 

11 13 189 
16 + 256 = 256 

Two HCC/HCF4089B's cascaded in the Multiply mode for Multiplication of two variables A and B with loop 
circuit control. 

CASE 

HCC-HCF -· ., 
ST 

,o 
,, 
,, 
,, 

HCC-HCF 
40018 

N :oA·BfK 
HCC-HCflo0898 K:::l6 
N INTEGER 

When the loop stabilies rate R2 =rate R3, thus fclock ( ~- ~) = fclock (_!___!:!_)therefore N = A.B 
16 16 16 16 . 
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TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

VDD 

~ 
•ss 

NOTE:MEASUREINPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Yoo OR Vss 

•ss 

HCC/HCF4089B 

Noise Immunity. 

S-207911 

S-199211 

VDD 

S-1994/2 

919 
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HCC/HCF4093B 

QUAD 2-INPUT NAND SCHMIDT TRIGGERS 

• SCHMITT-TRIGGER ACTION ON EACH INPUT 
WITH NO EXTERNAL COMPONENTS 

• HYSTERESIS VOLTAGE TYPICALLY 0.9V AT 
Voo = SV AND 2.3V AT Voo = 1 OV 

• NOISE IMMUNITY GREATER THAN 50% OF 
Voo (typ.) 

• NO LIMIT ON INPUT RISE AND FALL TIMES 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

25'C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N'. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40938 (extended temperature range) and 
HCF40938 (intermediate temperature range) are 
available in 14-lead dual in-line plastic or ceramic 
package and plastic micropackage. The 
HCC/HCF40938 consists of four Schmitt-trigger cir­
cuits. Each circuit functions as a two-input NAND 
gate with Schmitt-trigger action on both inputs. The 
gate switches at different points for positive and 
negative-going signals. 

The difference between the positive voltage (VP) 
and the negative voltage (VN) is defined as hys­
teresis voltage (VH) (see fig. 1). 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 C1 
(Micro Package) (Plastic Chip Carner) 

A 

8 

j 

K 

c 
0 

ORDER CODES : 
HCC4093BF HCF4093BM1 
HCF4093BEY HCF4093BC1 

PIN CONNECTIONS 

14 V DD 

13 H 

12 G 

11 M 

10 L 

v ss 7 

F 

E 

SC05090 
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HCC/HCF40938 

FUNCTIONAL DIAGRAM 

1 of 4 Schmitt triggers 

1 (5,8,12) 

2(6,9.13) 

*ALL INPUTS PROTECTED BY COS/MOS 
STANDARD PROTECTION NETWORK 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo * Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

S-155711 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

-0.5 to Voo + 0.5 v 
±10 mA 
200 mW 

100 mW 

-55to+125 "C 
-40 to+ 85 "C 

-65to+150 oc 
Stresses above those listed under "Absolute Maximum Ratings "may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec­
tions of this specification is not implied. Exposure lo absolute maximum rating conditions for external penods may affect device 
reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 tO+ 125 oc 

HCF Types -40!0+85 "C 

218 
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HCC/HCF4093B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo TLaw . 25°C TH, h 
. Unit 

(V) (V) (I!A) (V) Min. Max. Min. Typ. Max. Min. Max. 
IL Quiescent 0/5 5 1 0.02 1 30 

Current HCC 0/10 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 !!A 
HCF 

0/5 5 4 0.02 4 30 
0/10 10 8 0.02 8 60 Types 
0/15 15 16 0.02 16 120 

Vp Positive Trigger a 5 2.2 3.6 2.2 2.9 3.6 2.2 3.6 
Threshold Voltage a 10 4.6 7.1 4.6 5.9 7.1 4.6 7.1 

a 15 6.8 10.8 6.8 8.8 10.8 6.8 10.8 v 
b 5 2.6 4 2.6 3.3 4 2.6 4 
b 10 5.6 8.2 5.6 7 8.2 5.6 8.2 
b 15 6.3 12.7 6.3 9.4 12.7 6.3 12.7 

VN Negative Trigger a 5 0.9 2.8 0.9 1.9 2.8 0.9 2.8 
Threshold Voltage a 10 2.5 5.2 2.5 3.9 5.2 2.5 5.2 

a 15 4 7.4 4 5.8 7.4 4 7.4 v b 5 1.4 3.2 1.4 2.3 3.2 1.4 3.2 
b 10 3.4 6.6 3.4 5.1 6.6 3.4 6.6 
b 15 4.8 9.6 4.8 7.3 9.6 4.8 9.6 

VH Hysteresis Voltage a 5 0.3 1.6 0.3 0.9 1.6 0.3 1.6 
a 10 1.2 3.4 1.2 2.3 3.4 1.2 3.4 
a 15 1.6 5 1.6 3.5 5 1.6 5 v 
b 5 0.3 1.6 0.3 0.9 1.6 0.3 1.6 
b 10 1.2 3.4 1.2 2.3 3.4 1.2 3.4 
b 15 1.6 5 1.6 3.5 5 1.6 5 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 
VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 

Voltage 10/0 < 1 10 0.05 0.05 0.05 v 
15/0 < 1 15 0.05 0.05 0.05 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 rnA 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 - 1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

a : 1nput on terminals 1, 5, 8, 12 or 2, 6, 9, 13 ; other inputs to Voo. 
b : 1nput on terminals 1 and 2, 5 and 6, 8 and 9, or 12 and 13 ; other inputs to Voo. 
• T Low = -55'C for HCC device : -40'C for HCF device. 
• TH,gh = +125"C for HCC device : +85"C for HCF device. 
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HCC/HCF4093B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v, Vo !lol Voo TLow· 25°C THogh 

. 
(V) (V) (J.lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IOL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink 
Current 

0/10 0.5 10 1.6 1.3 2.6 0.9 

0/15 1.5 15 4.2 3.4 6.8 2.4 

015 0.4 5 0.52 0.44 1 0.36 

0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

I1H, I1L Input HCC 
0/18 18 ± 0.1 ± 10"5 ± 0.1 ± 1 

Leakage Types 
Any Input Current HCF 

Types 
0/15 15 ± 0.3 ± 10"5 ± 0.3 ± 1 

c, Input Capacitance Any Input 5 7.5 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kll, 
typical temperature coefficient for all V00 = 0.3%/"C values , all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH, tPHL Propagation Delay Time 5 190 380 

10 90 180 

15 65 130 

hLH, lTHL Transition Time 5 100 200 

10 50 100 

15 40 80 

Figure1 : Hysteresis Definition, Characteristics and Test Setup. 

(a) Definition of Vp, VN and VH (b) Transfer characteristics of 1 of 4 gates 

:;f $ :----,-, 
•ss ____ l_____j_ --

'----+----lr-- ., 

V, Vp 
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HCC/HCF4093B 

(c) Test setup Figure 2 : Input and Output Characteristics. 

OUTPUT CHAIIACT'ERISTIC 

S-156011 

T ""'" .,. 
I~~~~~-----
'bo--------

~~u'T 
REGIOM 

Figure 3 : Typical Current and Voltage Transfer Characteristics. 

vo 
(Vl 

12 

10 

CUIIRENT 
PEAK 

CURRENT 
PEA• 

G 113111 

o15V 

I I 
r,. .. •21"C 

10V Yo-

·---

S-1!i6211 

Figure 4 : Typical Voltage Transfer Characteristics as a Function of Temperature, and Test Circuit. 

Yo 

(V) 

12 

10 

5 

sv 

h 

' 

I 

~ 
" ~~ 

.1. 
lamb·-55-c -

Tamb=12s·c --

-l-
+-

10 12 14 v1M 

. .., ·r 
l s I 

v,n- 6] u }-~ -o"o 
I 

- _/ l Au_ OTHER PACKAGE 
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HCC/HCF4093B 

Figure 5 :Typical Output Low (sink) Current Char­
acteristics. 

G-2336 

~j ~2S"C I 
+-~~ YGS =t5Y 

24 v 
20 

16 
101 

12 ~ -
[/ 

lh 
v sv 

f-
II ...... 

~ ~ 

10 12 Vos<v> 

Figure 7 : Typical Output High (source) Current 
Characteristic. 

-IoH 

(mA} 

10 

20 

30 

\ vGs"'-sv 

\ 

D. 

lamb :zs•c 

L 1 j 

G-ll3 I 

~v 

..... 
--

_r-
~ I 

10 -Vos <v> 

Figure 9 : Typical Propagation Delay Time vs. 
Supply Voltage. 

G-1842/1 

::~~ ---+-+-++-t-+-+-1---t-+-++-t-+-+-11-+, +, --1--j 

(ns) --+-+-+-!-t-++-1---t-+-+-!--iT ~ mb = 25'C 

---t-H-!--t-++-1---t-H-!--icL • 50pF 

400 H--H-\\--t-t-t-t-+-H++-++-t-++'--1 

10 15 v00 (Vl 

Figure 6: Minimum Output Low (sink) Current Char­
acteristics. 

10 12 Yos(Y) 

Figure 8 : Minimum Output High Current Charac­
teristics. 

- 1oH 

(mA ) 
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.,. 
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II 

G 2339 
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-

~ f-- -
1- f--

i'o... 
-10V 
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Figure 10 :Typical Transition Time vs. Load 
Capacitance. 

:~~~ 1-++-+-+.-r•Lm-'-b --'. zdsb-'Ct-++-11-++-++-+-++-1 
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1 so 1-++-++-l-++-11-++-++-l-++-1-++..1"'1 

v :5V 

100 

10V 
so ...... 

-I-,., 
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Figure 11 
vs.Voo 

15 

10 

Typical Trigger Threshold Voltage 

10 15 v00 Cv} 

Figure 13: Typical Dissipation Characteristics. 

HCC/HCF4093B 

Figure 12: Typical per cent Hysteresis vs. Supply 
Voltage. 

30 

20 

10 

10 1s v00 cvl 

Figure 14 Power Dissipation vs. Rise and Fall 
Times. 

718 

455 



HCC/HCF4093B 

APPLICATIONS 

Figure 15: Wave Shaper. 

TO CONTROl 

::~JSJ~~- SIG& 
114 HCC f HCF 40938 

FREQUENCY RANGE OF WAVE SHAPE IS FROM DC TO lMHz 

Figure17 : Astable Multivibrator. 

TO CONTROL 
SIGNAL OR Voo 

Tc 
VSs 

SOkflC RoC 1Mfi 
100pF~ C :!i lJ.JF 

Figure 16: Monostable Multivibrator. 

voo ]1_ 
'ss 

~"-! ..rr'oo 
'ss 

tM ~Rc ln (v:~~vp) 
SOkO=!SR:E IMfl 

100pF==s; C :S: l~JF 

FOR THE RANGE OF R AND C GIVEN 5 fJS < tM < 1s 

FOR THE RANGE OF R AND C GIVEN 2 JJS < tA< 0.4s 
s. 156711 

TEST CIRCUITS 

Figure18: Quiescent Device Current. 

S-199211 
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Figure 19 : Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR VSS 

J..:ii SGS·ntOMSON ~~ lliiD~II@OODICi!! 

voo 

S-1994/2 



HCC/HCF4094B 

8-STAGE SHIFT-AND-STORE BUS REGISTER 

• 3-STATE PARALLEL OUTPUTS FOR CON­
NECTION TO COMMON BUS 

• SEPARATE SERIAL OUTPUTS 
SYNCHRONOUS TO BOTH POSITIVE AND 
NEGATIVE CLOCK EDGES FOR CASCADING 

• MEDIUM SPEED OPERATION SMHz AT 10V 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­
; Tl\TIVE STANDARD N°. 13A, "STANDARD 

SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40948 (extended temperature range) and 
HCF40948 (intermediate temperature range) are 
monolithic integrated circuits available in 16-lead 
dual in-line plastic or ceramic packageand plastic 
micropackage. 

The HCC/HCF40948 is an 8-stage serial shift 
register having a storage latch associated with each 
stage for strobing data from the serial input to paral­
lel buffered 3-state outputs. The parallel outputs 
may be connected directly to common bus lines. 
Data is shifted on positive clock transitions. The data 
in each shift register stage is transferred to the 
storage register when the STROBE input is high. 

_.. Data in the storage register appears at the outputs 
whenever the OUTPUT-ENABLE signal is high. 
Two serial outputs are available for cascading a 
number of HCC/HCF40948 devices. Data is avail­
able at the Qs serial output terminal on positive clock 

/ edges to allow for high-speed operation in cascaded 
/ systems in which the clock rise time is fast. The 

same serial information, available atthe Q's terminal 
on the next negative clock edge, provides a means 
for cascading HCC/HCF40948 devices when the 
clock rise time is slow. 

June 1989 

--EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~. 
M1 C1 

(M1cro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4094BF HCF4094BM1 
HCF4094BEY HCF4094BC1 

PIN CONNECTIONS 

STROBE I 16 ~ voo 

DATA 15 OUTPUT 
ENABLE 

CLOCK 14 05 

Q1 13 06 

Q2 5 12 07 

QJ 6 11 08 

04 10 a·s 

Vss 9 Os 

S-2228 
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HCC/HCF4094B 

FUNCTIONAL DIAGRAM 

DATA _1. J.l. a·s 
8- STAGE SERIAL SHin OUTPUJS 
REGISTER 

CLOCK __!_ ..!.... as 

H 

STROBE _j_ 
8·811 

STORAGE 
REGISTER 

.t} 

~~L~ ~ 3- STATE Voo=l& 

OUTPUTS Yss• a 

~- S·2227 

PARALLEL OUTPUTS Ql- Q8 

(PINS 4,5,6,7,14,13, 12 ,11. RESPECTIVELY) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
l1 DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 "C 
HCF Types -40to+85 "C 

Tstg Storage Temperature -6510+150 "C 

Stresses above those listed under "Absolute Max1mum Ratings" may cause pennanent damage to the device. ThiS IS a stress rating only and 
functional operation of the device at these or any other conditions above those indicated 1n the operational sect1ons of th1s specrttcaUon IS not 
implied. Exposure to absolute maximum raUng conditions for external penods may affect rtce reliability. 
* All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

V1 Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40to+85 oc 

219 
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LOGIC DIAGRAMS 

SERIAL 
IN 

ctOCK 

STRWIE 

TIMING DIAGRAM 

CLOCK 

DAT4 IN 

STROBE j~------- ; uJ:---+-T-+~.:.___ 

~~~~ Jr----------------~:~:~·~: ~----
INTERNAL Ql 

OUTPUT 01 

SERIAL 
OUTPUT Qs 

SERIAL 
OUTPUT Q's =-----++-+--+lilJ 

HCC/HCF4094B 

Ql S-:tlJI 

I 

L_jr' -:--------
1 I 

' ' 
~r~~-+-----------

1 
I 

S-lZlO 
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HCC/HCF4094B 

TRUTH TABLE 

TRUTH TABLE 

CL" Outputs Strobe Data 
Parallel Outputs Serial Outputs 

Enable Q1 QN QS* Q'S 
__r 0 X X oc oc 07 NC 

"L 0 X X oc oc NC 07 

__r 1 0 X NC NC 07 NC 

__r 1 1 0 0 Ow1 07 NC 

__r 1 1 1 1 Ow1 07 NC 

"L 1 1 1 NC NC NC 07 

& = Level Change Logrc 1 = High 
X = Don't Care Logrc 0 = Low 
NC = No Change 
OC =Open C1rcurt 
• At the posrtrve clock edge rnforma~on rn the 7th shrft regrster stage rs transferred to the 8th register stage and the Os output 

4/9 
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HCC/HCF40948 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter Vt Vo llol Voo TLow 
. 25°C THigh . Unit 

(V) (V) (~A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 01 5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 
0/20 20 100 0.08 100 3000 ~ 

HCF 
0/5 5 20 0.04 20 150 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 
V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 

Voltage 9/1 < 1 10 3 3 3 v 
13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive HCC 0/5 4.6 5 -0.64 - 0.51 -1 -0.36 
Current Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 - 2.4 
015 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 mA 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

015 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 
0/10 0.5 10 1.6 1.3 2.6 0.9 

Current 0/15 1 5 15 4.2 3.4 6.8 2.4 

0/5 0.4 5 0.52 0.44 1 0.36 mA 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, It, Input HCC (}/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input ~ Current HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

loH, loL 3-state HCC 0/18 0/18 18 ± 0.4 ± 10'4 ± 0.4 ± 12 
Output Types 

~ Leakage HCF 0/15 0/15 15 ± 1.0 ± 10'4 ± 1.0 ± 7.5 
Current Types 

cl Input Capacitance Any Input 5 7.5 pF 

• TLow = -55'C for HCC dev1ce:- 40'C for HCF device 
• T "•" = + 125'C for HCC dev1ce: + 85'C for HCF dev1ce 

The No1se Margin for both "1" and "0" level1s . 1V m1n w1th Voo = 5V, 2V m1n w1th Voo = 10V, 2.5V m1n. w1th Voo = 15V 
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HCC/HCF4094B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 = 0.3%/°C values , all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH, tPHL Propagation Delay Time Clock to 5 300 600 
Serial Output Os 10 125 250 

15 95 190 

tPLH, tPHL Propagation Delay Time Clock to 5 230 460 
Serial Output O's 10 110 220 

15 75 150 

tPLH, tPHL Propagation Delay Time Clock to 5 420 840 
Parallel Output 10 195 390 

15 135 270 

tPLH. IPHL Propagation Delay Time Strobe 5 290 580 
to Parallel Output 10 145 290 

15 100 200 

IPHZ Propagation Delay Time Output 5 140 280 
Enable to Parallel Output : 10 75 150 
Output High to High Impedance 

15 55 110 

tPLZ Out Low to High Impedance 5 225 450 

10 95 190 

15 70 140 

tw Strobe Pulse Width 5 200 100 

10 80 40 

15 70 35 

tw Clock Pulse Width 5 200 100 

10 100 50 

15 83 40 

tsetup Data Setup Time 5 125 60 
10 55 30 

15 35 20 

tTLH, lTHL Transition Time 5 100 200 

10 50 100 

15 40 80 
t,, It Clock Input Rise or Fall Time 5 15 

10 5 
15 5 

fmax Maximum Clock Input Frequency 5 1.25 2.5 
10 2.5 5 

15 3 6 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Typical Output Low (sink) Current Characteristics. 
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Typical Output High (source) Current Charateris­
tics. 
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Clock-to-serial Output Qs Propagation Delay vs. 
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HCC/HCF4094B 

Minimum Output Low (sink) Current Charac­
teristics. 
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Minimum Output High (source) Current Charac­
teristics. 
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HCC/HCF4094B 

Clock-to-parallel Output Propagation Delay vs. CL. 
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Typical Maximum-clock Frequency vs. Supply 
Voltage. 
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Strobe-to-parallel Output Propagation Delay vs. CL. 
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Typical Transition Time vs. Load Capacitance. 
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TYPICAL APPLICATION 

REMOTE CONTROL HOLDING REGISTER 

DIGITALLY CONTIWLU'D 
EQUI"""4EN1 

(REQUIRES CONT1"4UOUS 
DIGlTA.l CONTROL) 

HCC- HCF 40ll48 Os 

StROBE CLOCK 

CONTROL 

• SY"' 
CIRCUITRY 

F"'tQM R[WOTE 
CO'fl"ROL PAJrrtEl 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

v~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
V00 AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR VsS 

Voo 

S-199211 

Voo 

S-199412 

DIGITALLY CONTROLLED 

EQUIPMENT 

S-UJl 

Noise Immunity. 

HCC/HCF4094B 

DIGITALLY CON'TAOLlED 

EQUIPMENT 

S-2079/1 
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HCC/HCF40958 
HCC/HCF4096B 

GATE J-K MASTER-SLAVE FLIP-FLOPS 

• 16 MHz TOGGLE RATE (typ.) AT 
Voo- Vss = 10V 

• GATED INPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20v 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25oC 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No 13 A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40958/40968 (extended temperature ran­
ge) and HCF40958/40968 (intermediate tempera­
ture range) are monolithic integrated circuits, 
available in 14 lead dual in-line plastic or ceramic 
package and plastic micropackage. 

The HCC/HCF40958 and HCC/HCF40968 are J-K 
Master-Slave Flip-Flops featuring separate AND 
gating of multiple J and K inputs. The gated J-K input 
control transfer of information into the master sec­
tion during clocked operation. Information on the J-K 

PIN CONNECTIONS 

40958 

NC 

SET 

J 1 CLOCK 

h K1 

J3 K2 

0 K3 

Yss 0 

PC107JO 

September 1988 

inputs is transferred to the Q and a outputs on the 
positive edge of the clock pulse. SET and RESET 
inputs (active high) are provided for asynchronous 
operation. 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 

40968 

NC 

SET 

J 1 CLOCK 

J2 K, 

J3 K2 
Q K3 

Yss Q 

PC107AO 
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HCC/HCF4095B HCC/HCF4096B 

FUNCTIONAL DIAGRAMS 

SET 

CLOCK 

RESET 

LOGIC DIAGRAM 

TRUTH TABLES 

SC05680 

0 

V00 =14 
Vss=7 
NC=1 

SYNCHRONOUS OPERATION (S:O R:O) 

Inputs Before Positive Outputs After Positive 
Clock Transition Clock Transition 

J* K* Q I Q 

0 0 No Change 
0 1 0 I 1 

1 0 1 I 0 
1 1 Toggles 

• For4095B J =J1 •J2 •J3, K= K1• K2• K3 
• For4095B J=J1 •J2 •JJ, K= K1• K2• K3 

218 

468 

SET 

J 1 

J, 
J, 

CLOCK 

K, 
K, 
R, 

RESET 

a 

Voo = 14 
Vss=7 
NC=1 

ASYNCHRONOUS OPERATION (J and K 
DON'T CARE) 

s R Q Q 

0 0 No Change 

0 1 0 1 

1 0 1 0 
1 1 0 0 

0 = Vss, 1 = Voo 



HCC/HCF4095B HCC/HCF4096B 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo • Supply Voltage: HCC Types -0.5 to +20 v 
HCFTypes -0.5 to +18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
It DC Input Current (any one input) +10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top= Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those ltsted under" Absolute Maxomum Rattngs" may cause pennanentdamage to the devoce. Thts os a stress rating only and functional 
operation of the device at these or any other condtlons above those indicated on the operational secbons of thos specification is not implied. Exposure 
to absolute maximum rating condtllons for external periods may affect device reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

Vt 

Top 

Parameter 

Supply Voltage: HCC Types 
HCFTypes 

Input Voltag_e 

Operating Temperature: HCC Types 
HCFTypes 

L•'l SGS·1HOMSON 
'I' lliiDCIIOOilJiCVI!miDCi 

Value Unit 

3 to 18 v 
3 to 15 v 

Oto Voo v 
-55 to +125 oc 

-40 to +85 oc 
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HCC/HCF4095B HCC/HCF4096B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter V1 Vo llol Voo TLow* 25°C THIGH. 

(V) (V) (~) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current HCC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 
0/20 20 20 0.04 20 600 

HCF 0/5 5 4 0.02 4 30 

Types 0/10 10 8 0.02 8 60 
0/15 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 

15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 4.5 < 1 5 3.5 3.5 3.5 
Voltage 9 < 1 10 7 7 7 

13.5 < 1 15 11 11 11 

V1L Input Low 0.5 < 1 5 1.5 1.5 1.5 
Voltage 1 < 1 10 3 3 3 

1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Dnve HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1 6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 0/15 1.5 15 4.2 3.4 6.8 2.4 

HCF 0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 
0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, hL Input Leakage 0/18 
Any Input 

18 ±0.1 +10'5 ±0.1 ±1 
Current 0/15 15 ±0.3 +10'5 ±0.3 ±1 

c1 Input Capacitance Any Input 5 7.5 
" T LOW= -55 °C for HCC deVIce: -40 °C for HCF d8VICII. 
" THIGH= +125°C forHCCdevlce:+85 "Cior HCF deVIce. 
The Noise Margin lor both "1" and "0" level1s: 1V m1n. wrth Voo = 5 V, 2 V m1n. WJ!h Voo= 10V, 2.5 V min. w~h Voo = 15 V 
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HCC/HCF4095B HCC/HCF4096B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 °C, CL = 50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

tPLH Propagation Delay Time 5 250 500 
tPHL 10 100 200 ns 

15 75 150 
tPLH Propagation Delay Time 5 150 300 
tPHL (Set or Reset) 10 75 150 ns 

15 50 100 
lrHL Transition Time 5 100 200 
tTLH 10 50 100 ns 

15 40 80 
fcL Maximum Clock Input Frequency 5 3.5 7 

10 8 16 MHz 

15 12 24 
tw Clock Pulse Width 5 140 70 

10 60 30 ns 

15 40 20 
lr It Clock Input Rise or Fall Time 5 15 

10 5 J.lS 

15 5 
tw Set or Reset Pulse Width 5 200 100 

10 100 50 ns 

15 50 25 
!setup Data Setup Time 5 400 200 

10 160 80 ns 

15 100 50 

Typical Output Low (sink) Current Characteristics Minimum Output low (sink) Current Charac­
teristics 

G-2336 

I I I I 
Tarnbazs·c 

-:;s •ISV 

24 

20 

16 
i1fl'l 

12 --~ 

1./ 

11. 
SV 

lJ 1---
~~~ 

tO 12 Vos(V) tO 12 Vos(V) 

SGS ___ .,... 5/8 
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HCC/HCF4095B HCC/HCF4096B 

Typical Output High (source) Current Charac­
teristics 

-loH 

(mA) 

10 

20 

30 

1\' 

VGs=-SV 

1'\ 
1\ 

1". 

'\ 
1'. 

lamb =25-t 
r-~~ 

G 2331 

~ov 

r" 
1- w --- -

10 -Vos (V) 

Typical Propagation Delay Time vs Load Capa­
citance 

GC33030 

Tamb =25°C 

V00 =5V --
200 --1--

-1--,_. 

100 
10V 

-
15V 

0 20 40 60 80 c, (pF) 

Typical Clock Frequency vs Supply Voltage 
(Toggle Mode) 

6/8 
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fcc 
(I>AHz) 

30 

20 

10 

0 

GC33040 

Tomb =zs•c 
t,, t 1 =5ns 
C, =50pF 

5 10 

Minimum Output High (source) Current Charac­
teristics 

-IoH 

(mA) 

10 

15 

~ 

I 
I 

j I 
VGs•-SV 

~ 
1\' 

Tamb=25-t 

lit 

G 2339 

1- -+--

-10V 

r-.... 

- - -- L" ~t{-
10 -vos <v> 

Typical Transition Time vs Load Capacitance 

jiLH 

frHL 
(ns) 

160 

120 

80 

40 

0 

T.,. =zs•c 

V00 =SV 

.X 
...... v 

./ 10V 

v r::J:-
:::;;... r- 15V 

20 40 60 

GC32980 

v 
/I' 

-v r--1--

80 c, (pF) 

Typical Power Power Dissipation Vs. Input Clock 
Frequency 

Po 
(J.tW) 

1 a•. 
4 

2 

103~ ~lllll!lltl-11 
102···~ 



TYPICAL APPLICATIONS 

T-type Flip-Flop 

Yss 

13 
s 

HCCIHCF 
CL00 c_K-+----'12'-ICL 4095 8 

K 

A 

VSs 5 2224 

Synchronous Binary Divide by Ten Counter 

LOCK c 
IN P\iT 

•oo 

~ 

~ 
~ 

17 

J 

IUIHCr 
lo09!ill 

CL 

QA Q8 

~ Q. J oiL 
IUI•CF 
60958 

12 
Cl 

HCC/HCF4095B HCC/HCF4096B 

D-type Flip-Flop 

0 
I] 

HCC/HCF 
CL0DC=K:......j-___ _!1~2 CL 4096 B 

R 

Vss 
S-2ZZ5 

oc OD 

] u v J Q I J 0~ 
tCCIHCF HCC/HC, 
40958 48!58 

12 12 
Cl CL 

iC~> L· ~ 0· Q Q ~~ . jj ci~ 
1 I II 

S-UU 

STATE QA QB QC QD 
0 0 0 0 0 

"'" •I · I · I· I ·I ·I · I· I· I· I· I· 1 1 0 0 0 

2 0 1 0 0 

3 1 1 0 0 

4 0 0 1 0 

5 1 0 1 0 

6 0 1 1 0 

7 1 1 1 0 

8 0 0 0 1 

9 1 0 0 1 
NOTE: In aii4095B unns the Set and Reset are Connecled to Vss 

~lit- ___________ .:..:...:._7/8 
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HCC/HCF4095B HCC/HCF4096B 

WAVEFORMS 

Propagation Delay, Transition and Setup Time 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 

474 

Voo 

~ 
Yss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND YSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Yoo OR YSS 

Yoo 

voo 

S-199412 

Clock Pulse Rise and Fall Time 

CLOCK PULSE RISE AND FALL TIMES 

Noise Immunity. 

Vss s. 2079/1 



~ SliS·THOMSON .. ~I U\'AlO©~@~[L[~©'iJ'~@lN!lO©® HCC/HCF4098B 

DUAL MONOSTABLE MULTIVIBRATOR 

• RETRIGGERABLE/RESETTABLE CAPABILITY 
• TRIGGER AND RESET PROPAGATION DE­

LAYS INDEPENDENT OF Rx, Cx 
• TRIGGERING FROM LEADING OR TRAILING 

EDGE 
• Q AND Q BUFFERED OUTPUTS AVAILABLE 
• SEPARATE RESETS 
• WIDE RANGE OF OUTPUT-PULSE WIDTHS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

2s·c FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4098B (extended temperature range) and 
HCF4098B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. The HCC/HCF4098B dual mono­
stable multivibrator provides stable retriggerable/re­
settable one-shot operation for any fixed-voltage 
timing application. An external resistor (Rx) and an 
external capacitor (Cx) control the timing for the 
circuit. Adjustment of Rx and Cx provides a_!Vide 
range of output pulse widths from the Q and Q ter­
minals. The time delay from trigger input to output 
transition (trigger propagation delay) and the time 
delay from reset input to output transition (reset 
propagation delay) are independent of Rx and 
Cx. Leading-edge-triggering (+ TR) and trailing­
edge-triggering (- TR) inputs are provided for trig­
gering from either edge of an input pulse. An unused 
+ TR input should be tied to Vss. An unused - TR 
input should be tied to Voo. A RESET (on low level) 
is provided for immediate termination of the output 
pulse or to prevent output pulses when power is 
turned on. An unused RESET input should be tied 
to Voo. However, if an entire section of the 40988 
is not used, its RESET should be tied to Vss. See 
table I. In normal operation the circuit triggers (ex-

June 1989 

F EY 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4098BF HCF4098BM1 
HCF4098BEY HCF4098BC1 

PIN CONNECTIONS 

c., 16 voo 

Ax Cx (1} 2 15 Cx2 

RESET (1) 3 14 Rx cx<2l 

+ TR (1) 4 13 RESET (2) 

- TR (1) s 12 ... m (2) 

Q1 11 -TR (2) 

Oi 10 Q2 

Vss Q2 

S-216911 

1/9 
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HCC/HCF4098B 

tends the output pulse one period) on the application 
of each new triggeLpulse. For operation in the non­
triggerable mode, Q is connected to - TR when lead­
ing-edge triggering{+ TR) is used or Q is connected 
to+ TR when trailing-edge triggering{- TR) is used. 
The time period (T) for this multMbrator can be ap­
proximated by T x = 112 Rx Cx for Cx ~ 0.01 11F. Time 
periods as a function of Rx for values of Cx and Voo 
are given in fig. 8. Values ofT vary from unit to unit and 
as a function of voltage, temperature, and Rx Cx. The 
minimum value of external resistance, Rx, is 5 k.O. The 

FUNCTIONAL DIAGRAM 

+TR 

-TR 

maximum value of external capacitance, Cx, is 
10011F. Rg.9 shows time periods as a function of Cx 
for values of Rx and Voo. The output pulse width 
has variations of± 2.5 %typically, over the tempera­
ture range of- 55"C to 125" C for Cx = 1 OOOpF and 
Rx = 1 00 k.O. For power supply variations of± 5%, the 
output pulse width has variations of ± 0.5% typically, 
for Voo = 1 OV and 15V and± 1% typically, for Voo = 
5 Vat Cx = 1000 pF and Rx = 5kll. 

Qt 

RESET-,.....__ _ _. 

+TR 

-TR 

RESET -...--....__ _ _. 

v00 =16 

•ss = 8 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo 
. Supply Voltage: HCC Types 

HCF Types 

v, Input Voltage 

h DC Input Current (any one input) 

P1o1 Total Power D1ss1pation (per package) 
DISSipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

5-2170 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
±10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40t0+85 oc 
-65to+150 oc 

Stresses above those listed under "Absolute Max1mum Ratings" may cause permanent damage to the deviCe. Th1s 1s a stress rabng only 
and funcbonal operalton of 1he device at these or any other condtltons above those indicated in the operational sections of th1s specification 
is not 1mplied. Exposure to absolute max1mum rattng cond11tons for external periods may affect device reliability 
• All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55to+125 oc 

HCF Types -40to+85 oc 

2/9 JII.•'J SGS·niOMSOII 
'I J liriDCIIIIIW!C1J'II@IliiiiCI 
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LOGIC DIAGRAMS 

... 

""' Q_vss 
" o--•oo 

ot!t 
• ALL INPUTS ARE Pfl(MCTED BV COSIMDS PfiOTECTION NETWORK 

Table 1 : Functional Terminal Connections. 

'"" 

Terminal Connections 

Function to Voo to Vss Input Pulse to 

Mono Mono Mono Mono Mono Mono 
( 1) (2) ( 1) (2) ( 1) (2) 

Leading - Edge 
3,5 11 '13 4 12 

Trigger/Retriggerable 

Leadtng - Edge 
3 13 4 12 

Tngger/Non - retnggerable 

Trailing - Edge 
3 13 4 12 5 11 

Trigger/Retriggerable 

Trailing - Edge 
3 13 5 11 

Tngger/Non - retriggerable 

Unused Section 5 11 3,4 12,13 

HCC/HCF4098B 

Other 
Connections 

Mono Mono 
( 1 ) (2) 

5,7 11,9 

4,6 12.10 

Notes : 1. A Refnggerable one-shot multlvtbrator has an output pulse Width wh1ch IS extended one full t1me penod (T x) after appilcabon of the 
last tngger pulse. 

2 A non-refnggerable one-shot mu~IVtbrator has a bme penod T x referenced from the apphcatton of the first tngger pulse. 

INPUT PULSE TRAIN _nnnn_ 
RETRIGGERABLE MODE PULSE r--+-----, 
WIDTH (+TR MOOE) _J 1---2--oiL-
NON RETRIGGERABLE MODE PULSE ~ 
WIDTH (+TR MODE) __J ... L_ 

I Tx .I 
S-2172 

3/9 
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HCC/HCF40988 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter V1 Vo llol Voo TLow 
. 25°C TH,gh . Unit 

(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 1 0.02 1 30 
Current 

HCC Of10 10 2 0.02 2 60 
Types Of15 15 4 0.02 4 120 

Of20 20 20 0.04 20 600 I1A 
Of 5 5 4 0.02 4 30 

HCF 
Of10 10 8 0.02 8 60 Types 
Of15 15 16 0.02 16 120 

VoH Output High Of 5 < 1 5 4.95 4.95 4.95 
Voltage Of10 < 1 10 9.95 9.95 9.95 v 

Of15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5f0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0.05 0.05 0.05 v 

15f0 < 1 15 0.05 0.05 0.05 

V1H Input H1gh 0.5f4.5 < 1 5 3.5 3.5 3.5 
Voltage 1f9 < 1 10 7 7 7 v 

1.5f13.5 < 1 15 11 11 11 

V1L Input Low 4.5f0.5 < 1 5 1.5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5f1.5 < 1 15 4 4 4 

loH Output Of 5 2.5 5 -2 - 1.6 -3.2 -1.15 
Drive 

HCC Of 5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types Of10 9.5 10 - 1.6 -1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 -3.4 -6.8 - 2.4 
mA 

Of 5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF Of 5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types Of10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

Of15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output Of 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 3.4 6.8 2.4 
mA 

Of 5 0.4 5 0.52 0.44 1 0.36 
HCF 

Of10 0.5 10 1.3 1.1 2.6 0.9 Types 
Of15 1.5 15 3.6 3.0 6.8 2.4 

IIH. IlL Input HCC Of18 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Types 
Any Input I1A Current HCF 

Types Of15 15 ± 0.3 ±1o-5 ± 0.3 ± 1 

c1 Input Capacitance Any Input 5 7.5 pF 

* T t.ow = - 55'C for HCC device : - 40'C for HCF device. 
* T"~" = + 125'C for HCC device·+ 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is : 1 V min. with Voo = SV, 2V min. w~h Voo = 1 OV, 2.5 V min. with Voo = 15V. 

4f9 Jill..•'/ SGS·ntOMSON 
'J, Li'lilOI::II@Iill.I<Cll'li@OOG 
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HCC/HCF4098B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/"C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Rx (kQ) Cx (pF) Voo (V) Min. Typ. Max. 

IPLH• IPHL Trigger Propagation Delay Time 5 250 500 
(+ TR, - TR to Q, Q) 5 to 10.000 2:15 10 125 250 

15 100 200 

lwH. lwL Trigger Pulse Width 5 140 70 

5 to 10.000 2:15 10 60 30 

15 40 20 

ITLH Transition Time 5 100 200 

5 to 10.000 2:15 10 50 100 

15 40 80 

lrHL Transition Time 5 100 200 

5 to 10.000 15 to 10.000 10 50 100 

15 40 80 

5 150 300 

5 to 10.000 O.D111F 10 75 150 
to 0.111F 

15 65 130 

5 250 500 

5 to 10.000 0.1jlF 10 150 300 
to 111F 

15 80 160 

IPLHo IPHL Propagation Delay Time (reset) 5 225 450 

5 to 10.000 2: 15 10 125 250 

15 75 150 

lwR Pulse Width (reset) 5 200 100 

15 10 80 40 

15 60 30 

5 1200 600 

100 1000 10 600 300 

15 500 250 

5 50 250 

0.1jlF 10 30 15 

15 20 10 

t,, It (TR) Rise or Fall Time (trigger) 5 to 15 100 

Pulse Width Match Between 5 5 10 
Circuits in Same Package 10 10.000 10 7.5 15 

15 7.5 15 

Unit 

ns 

ns 

ns 

ns 

ns 

jlS 

115 

% 
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HCC/HCF4098B 

Figure 2 :Typical Output Low (sink) Current Charac­
teristics. 

G·ZJJI 

1--
. T~~~2k 

v0~15 

20 

1CJI 

12 r--

L; 
5 

IJ fo"' 
1 

10 12 Vos<Vl 

Figure 4: Typical Output High (source) Current Char­
acteristics. 

- 1oH 

(rnA) 

10 

20 

30 

\ 

I~ 

vGs .. -sv I--

..... 

1'\ 

I' 

Tamb•2S*C 
I--

II 

G .Ull 

f- 1--

-10V 

1-~ --

I 

10 -vos (VJ 

Figure 6 :Typical Propagation Delay Times vs. Load 
Capacitance, Trigger in to Q out. (All 
values of Cx and Rx). 
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'PUt .... 
(ns) 

L 

180 

120 

Tamb'"25-c 

1-' 

1--r- I 

30 

G 2357 

I I 
Yo :SY 

10V 

1-' 15V 

60 90 1lO CL (pF) 

Figure 3 : Minimum Output Low (sink) Current Char­
acteristics. 

L I I, i 

10 12 Vos(V) 

Figure 5 : Minimum Output High (source) Current 
Characteristics. 

-IOH 

(mA ) \ 

10 

15 

G "2331 

YGs=-SV 
·f- t--

\: 1-- -I- 1-- -+-
1\ t--

1\ 
-10V 

~ 

-f. c .. 
Tamb=25*C i"--15V ITIII ~-~ I- i ·-r T ·· 

10 -vos (V) 

Figure 7 : Transition Time vs. Load Capacitance for 
Rx = 5k.Q, 10000 k.Q and Cx = 15pF, 
10000pF. 

~+4;L~rlJ~~~~++~G~-z=oo~m 1TLH t-
trHl Tamb = 2s•c 

(n&) 1--t-+-+1 +t-+++-+t-++--1-+++-+ 
160 1--t-+-+-+-t-++--1-+t-++-!-++-++--1--H 

120 1--1-+-+-+-t-+H-Jv;oo~= :U--:1..-f'-t-t+--1--H 

100 1--1-+-+-+-t-++-+--b""' .A"''H--+-H-..1--f-+-H 

80 

60 H-+-+4-H-++--+-i ~'1;;;oi.,.'F..-!'""t-+-H:;;~.oJ 

40 

20 

10 20 30 40 50 60 70 80 CL CpF) 



Figure 8 : Typical External Resistance vs. Pulse 
Width at Various Voo and Cx. 

Figure 10: Typical Minimum Reset Pulse Width vs. 
External Capacitance. 

HCC/HCF40988 

Figure 9 : Typical External Capacitance vs.Pulse 
Width at Various Voo and Rx. 

ex 
(pF 

, .. 
10' 

10' 

10' 

10 

) 

6·2359 

lamb= 25• 

•oo• 3V 
= 5V 
:10V15V,18V 

im 
<:' 

:.).' "' "'~ 
II'Ji Ill. ""'~ !>' .,.,~ 

111 

Figure 11 : Average Power Dissipation for 100% Duty Cycle vs. One-shot Pulse width. 

10' 

10 10' 10~ ,.m (lA) 

To calculate average power dissipation 
{P) for less than 100% duty cycle: 
P10o =average power for 100% duty cycle 

P =( ~) P,oo where tm =one-shot pulse width 

tT = trigger pulse period 

e.g. : For tm .":. 600ms IT= 1 OOOms, 
CX = 0.01[.!F, V00 = 5V 

( 600 ) P = 1000 103[.!W = 600[.!W 

{see dotted line on graph) 

SL..I 
W s-:nn 
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HCC/HCF4098B 

TEST CIRCUITS 

Figure 12: Quiescent -Device Current. 

Figure 14: Input Leakage. 

8/9 
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Voo 

~ 
vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss, CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Voo 

Vss 

voo 

5-199.1,/2 

Vss 

Figure 13 : Input-Voltage. 

S·Z07911 



TYPICAL APPLICATIONS 

Figure 15: Astable Multivibratorwith Restart after Reset Capability. 

'oo 
'ss 

voo Voo 
SUPPLY O"'J" 
RESET *--u-

Tz T1 T2 
-----!"-+-- -+·· loo--

Ax 

10kQ 

l 
10MQ 

HCC/HCF4098B 

loo(Avg) Tx 
Voo (T1 + T2) 

1mA 3.81!5 
_j, _j, 5V 

0.05mA 0.55 

2.5mA 3.2~s 
_j, _j, 10V 

0.5mA 0.5s 

5mA 3!!S 
_j, l 15V 

1mA 0.55 

* TO ENSURE RESTART APPLY RESET 
(NEGATIVE PULSE) AFTER Voo 
SUPPLY VOLTAGE HAS REACHED 

___jl___fl_- Notes All values are typ1cal 
02 

ITS Voo LEVEL 'oo 

Figure 16: Pulse Delay. 

J'\_+TR 

..- ...____, 
__ll_JJ_ __ 

Voo 

T, .. Rx, ex, 
-2-INPUT PULSE~ _T2 

OUTPUT PULSE - t--=---'--'=t__ T2 ~ Rxz Cx2 

2 

Cx2!: O.OlpF 
5-2175 

Cx range 0.0001~F to 0 1 ~F. 
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• SERIAL DATA INPUT - ACTIVE PARALLEL 
OUTPUT 

• STORAGE REGISTER CAPABILITY- MASTER 
CLEAR 

• CAN FUNCTION AS DEMULTIPLEXER 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nA AT18VAND25'C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4099B (extended temperature range) and 
HCF4099B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead dual 
in-line plastic or ceramic package and plastic micro 
package. The HCC/HCF4099B 8-bit addressable 
latch is a serial-input, parallel-output storage register 
that can perform a variety of functions. Data are in­
putted to a particular bit in the latch when that bit is 
addressed (by means of inputs AO, A1, A2) and 
when WRITE DISABLE is at a low level. When 
WRITE DISABLE is high, data entry is inhibited ; 
however, all 8 outputs can be continuously read in­
dependent of WRITE DISABLE and address inputs. 
A master RESET input is available, which resets all 
bits to a logic "0" level when RESET and WRITE 
DISABLE are at a high level. When RESET is at a 
high level, and WRITE DISABLE is at a low level, the 
latch acts as a 1-of-8 demultiplexer ; the bit that is 
addressed has an active output which follows the 
data input, while all unaddressed bits are held to a 
logic "0" level. 

September 1988 

HCC/HCF4099B 

8-BIT ADDRESSABLE LATCH 

F EY 
Plasbc Package Ceramic Frit Seal Package 

M1 C1 
Micro Package Plastic Chip Carrier 

ORDER CODES : 
HCC4099BF HCF4099BM1 
HCF4099BEY HCF4099BC1 

PIN CONNECTIONS 

07 

RESET 

DATA 

WRITE 
DISABLE 

AD 

A1 

vss 

16 

15 

14 

13 

12 ~ 

11 

10 

5- 2215 

Voo 

as 

QS 

Q4 

Q3 

02 

01 

ao 

1/9 
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HCC/HCF4099B 

FUNCTIONAL DIAGRAM 

WRITE DISABLE --------'4'-t 

DATA ----------"3-i 

AO 
5 

Al DECODER 
8 

A2 

RESET-------~2 
v00 :16 
Vss = 8 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage . HCC Types 
HCF Types 

VI Input Voltage 

l1 DC Input Current (any one Input) 

Ptot Total Power Dissipation (per package) 
DISSipation per Output Trans1stor 
for Top = Full Package-temperature Range 

Top Operating Temperature · HCC Types 
HCF Types 

Tslg Storage Temperature 

QO 

Ql 

Q2 

Q3 

8 LATCHES 
Q4 

as 

Q6 

Q7 

S-2208 

Value Unit 

-05to+20 v 
- 0.5 to+ 18 v 

- 0.5 to Voo + 0 5 v 
± 10 mA 

200 mW 

100 mW 

-55to+125 "C 
-40 to+ 85 oc 
-65to+150 oc 

Stresses above listed under "Absolute Max1mum Rahngs" may cause permanent damage to the dev1ce Th1s IS a stress rahng only and 
funellonal operation of the dev1ce at these or any other condrt1ons above those 1nd1cated 1n the operational sections of th1s spec1~cat1on 1s 
not 1mpl1ed Exposure to absolute maxtmum rahng condrt100s for external penods may affect dev1ce rehabllrty. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage · HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55to+125 oc 

HCF Types -40 to+ 85 oc 

2/9 
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LOGIC DIAGRAM 

1 of 8 latches 

~··· --i<O 

RESET ~~R 

'ss 
'•• 

AO ., ., 

All INPUTS ARE PROTECTED 8'1' COS/NOS PROTECTION NETWORK 

Master Timing Diagram 

lp (9) 

07 

A 

HCC/HCF4099B 

Definition of WRITE DIABLE ON Time 

AO 

At 

A2 

WD 

Mode Selection 

Types WD R 
Addressed Unaddressed 

Latch Latch 

A 0 0 Follows Data Holds Previous 
State 

B 0 1 Follows Data Reset to ''0'' 
(acttve htgh 8-channel 

demultiplexer) 

c 1 0 Holds Previous State 

D 1 1 Reset to "0" Reset to "0" 

WD = WRITE DISABLE R =RESET 

lp (1) lp (3) 
SC05140 
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HCC/HCF4099B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow . 25°C THogh . Unit 

(V) (V) (ItA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 I1A 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output H1gh 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VOL Output Low 5/0 < 1 5 0.05 0.05 005 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 119 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Dnve 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 044 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. IlL Input HCC 
0/18 18 ± 0.1 ±lo-s ± 0.1 ± 1 Leakage Types 

Any Input I1A Current HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 03 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 

• T LCMI = - 55°C for HCC device - 40°C for HCF dev1ce 
• THIGH = + 125°C for HCC device + asoc for HCF device. 
The N01se Marg1n for both "1" and "0" level IS 1V m1n With Voo = 5V, 2V m1n woth Voo = 10V, 2 5V mon wrth Voo = 15V, 

4/9 

488 



HCC/HCF4099B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symb.ol Parameter (see master liming Voo (V) Min. Typ. Max. 

diagram) 

IPLH, IPHL Propagation Data to Output 5 200 400 
Delay Time (1) 10 75 150 

15 50 100 

Write Disable to 5 200 400 
Output (2) 10 80 160 

15 60 120 

Address to 5 225 450 
Output (9) 10 100 200 

15 75 150 

IPHL Propagation Reset to Output 5 175 350 
Delay T1me (3) 10 80 160 

15 65 130 

tTHL, tTLH Transition Any Output 5 100 200 
Time 10 50 100 

15 40 80 

lw Pulse Width Data 5 200 100 
(4) 10 100 50 

15 80 40 

Address 5 400 200 
(8) 10 200 100 

15 125 65 

Reset 5 150 75 
(5) 10 75 40 

15 50 25 

tsetup Setup Time Data to Write 5 100 50 
Disable (6) 10 50 25 

15 35 20 

I hold Hold Time Data to Wnte 5 150 75 
Disable (7) 10 75 40 

15 50 25 

Unit 

ns 

ns 

ns 

ns 

ns 

5/!:' 
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HCC/HCF4099B 

Typical Output Low (sink) Current Characteristics. 

G UH 

I 
Tamb•25•c v05 =15Y 

20 

16 

"" 12 
/ +-

lL. 
5 

I ,. 
I I 

10 12 

Typical Output High (source) Current Charac­
teristics. 

G-2331 

10 

20 
r"" -10V 

30 H+'TaTm,_b-,·_c2_:,--5"C+-l-----1c-

10 -vos (VJ 

Typical Propagation Delay Time (data to Qn) vs. 
Load Capacitance. 
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::~~ r.---1.-,-. -.• 'z-'sl._c_"j.'.-.rrl. -.-.-.""'l~_.~.' 
(ns) --1- • ~-~-.. • '" '" + +-+ +__,...._ .. - T" • 

.... +-• t-+- ....... + + ... _ .... '"1 +-+ ······-··tu=:•·•· j •• 

-~-

• .._ • + • -+ •• +- ' -t--- +---+-+-- r-
·····•·r·t ·-;1=· '-ti-
• •• t ·-:__;__t::_++~-- -· _u_ 
,... + • • + ~-~- ~~e:ir- . j.,.}-
: · · · ;h_o!.s_!:: +-' _ -~ t--+t--t ~ .,.._... --.------
:.: ;.q--:t;;;O.-I"'f'+--=t--++-++-1 ~ 
t + ... t +-r -.+. + +--++t-+-H--+-++--+-1 
! .. ·~+-t--+-+-

100 t .. t + t I I ! + -• j-j__ -f-- tOY 

• - 15Y 

_( ; + ~ t + t-+-t-+-t-+-t-+-H--1--H 

zoo 

300 

10 20 J0 40 50 60 10 80 CL (pF) 

Minimum Output Low (sink) Current Charac­
teristics. 

1oL 
(mA) 

12 

10 

G 2337 

I --Y 1-i-Tamb=25"CI ~r-! 1 I 

•Gs·1~ 

__ tJ_LT :/ llli 
1-T 1/1: ::{;~--r-=-j i 

1- vr: I -+= l 
II' 

1 ~ I , , 

f--~1-t- ~-;__ I : , 

~~''T ~+-:--1~ -· j - -; 1 I 

10 12 VosfV) 

Minimum Output High (source) Current Charac­
teristics. 

-loH 

(mA} 

10 

15 

l) 

I~ 

VGs=-SV 

l\. 

I' 
-10Y --

I 
larnb=25-c 

-~-,-~-

10 

·-2339 

-

--1--

~~SY 
I 
-vos <v> 

Typical Transition Time vs. Load Capacitance. 

G-200711 
tnH 
1THL lamb = zs•c 
(ns) 

160 

140 
/ 

120 
oo= 

100 'A' 
I 

80 

60 10V 
1.....+--1": 

' ..... 1-"T" 
40 

I 

15V 
~t-1 : ~+ 20 I 

I I 

10 20 30 40 50 60 70 80 CL (pF) 



Typical Dynamic power Dissipation vs. Address 
Cycle Time. 

TYPICAL APPLICATIONS 

AID Converter 

f~~-+----------------------------~ 

HCC/HCF4099B 
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HCC/HCF4099B 

TYPICAL APPLICATIONS 

Multiple Selection Decoding- 4x4 Crosspoint Switch 

1 of 16 Decoder/demultiplexer 

8/9 
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1/4HCC-HCF 
1001158 

'oo 

y 
IN/OUT 

51 52 

X 
IN/OUT 



TEST CIRCUITS 
Quiescent Device Current. 

Input Current. 

INPUTS 

NOTE:MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

S-1992!1 

Voo 

HCC/HCF4099B 

Input Voltage. 

5-2079/1 

S-199412 
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HCC/HCF4502B 

STROBED HEX INVERTER/BUFFER 

• 2 TTL-LOAD OUTPUT DRIVE CAPABILITY 
• 3-STATE OUTPUTS 
• COMMON OUTPUT-DISABLE CONTROL 
• INHIBIT CONTROL 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N". 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4502B (extended temperature range) and 
HCF4502B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF 45028 consists of 
six inverter-buffers with 3-state outputs. A logic "1" 
on the OUTPUT DISABLE input produces a high­
impedance state in all six outputs. This feature per­
mits common busing of the outputs, thus simplifying 
system design. A logic "1" on the INHIBIT input swit­
ches all six outputs to logic "0" if the OUTPUT DI­
SABLE input is a logic "0". This device is capable of 
driving two standard TTL loads, which is equivalent 
to six times the JEDEC "B" series loL standard. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
M1cro Package (Plastic Chip Carrier) 

ORDER CODES : 
HCC4502BF HCF4502BM1 
HCF4502BEY HCF4502BC1 

PIN CONNECTIONS 

'oo 

THREE-I 
16 

STATE 4 OUTPUT 
DISABLE 12 
INHIBIT 

01 
01 

02 
02 

03 

10 04 
04 

OS 
13 as 

06 " 06 

'ss 
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HCC/HCF4502B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo 
. Supply Voltage . HCC Types - 0 5 to+ 20 v 

HCF Types - 0 5 to+ 18 v 
v, Input Voltage - 0 5 to Voo + 0 5 v 
It DC Input Current (any one input) :t 10 mA 

Ptot Total Power Dtssrpallon (per package) 200 mW 
Dtssrpatron per Output Transrstor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 "C 
HCF Types -4010+85 'C 

Tstg Storage Temperature - 65 to+ 150 "C 

Stresses above those listed under "Absolute Maxtmum Rat<ngs" may cause permanent damage to the devtce Th1s 1s a stress 
ratrng only and functional operatron of the devrce at these or any other conditions above those rndrcated rn the operatronal sec­
tions of th1s speclfrcatlon rs not rmphed Exposure to absolute max1mum rat1ng condrtrons for external penods may affect devrce 
rehabrhty 
• All voltage values are referred to Vss pin vo~age 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature · HCC Types 

TRUTH TABLE 

Disable Inhibit 

0 

0 

0 

I 

X = don't care 
Z = h1gh Impedance 
Logrc 1 = hrgh 
Logrc 0 = low 

2/6 
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0 

0 

I 

X 

HCF Types 

Dn Qn 

0 1 

I 0 

X 0 

X z 

Value Un1t 

3 to+ 18 v 
310 + 15 v 
0 to Voo v 

-55 to+ 125 "C 
-40 to+ 85 'C 



HCC/HCF45028 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo TLJW. 25°C T ,nh• Unit 
(V) (V) (J.lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/ 5 5 1 0.02 1 30 
Current 

HCC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 
0120 20 20 0.04 20 600 J.lA 
01 5 5 4 0.02 4 30 

HCF 0/10 10 8 0.02 8 60 
Types 0/15 15 16 0.02 16 120 

VoH Output High 01 5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14 95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 -1.6 -32 -1.15 
Dnve 

HCC 0/ 5 4.6 5 -0.64 -Q.51 - 1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 
0/15 13 5 15 -4.2 -34 -68 -2.4 
0/5 2.5 5 -1.53 -1.36 -3.2 - 1.1 

mA 

HCF 0/5 4.6 5 -0.52 -Q.44 - 1 -Q.36 

Types 0/10 9.5 10 - 1 3 -1 1 -26 -09 
0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

ioL Output Of 5 0.4 5 3.84 3.06 6 2.10 
Sink HCC 0/10 0.5 10 9.6 7.8 15.6 5.4 
Current Types 0/15 1.5 15 25.2 20.4 40.8 14.4 

0/ 5 0.4 5 3.11 2.6 6 2.10 
mA 

HCF 0/10 0.5 10 7 05 6 63 15 6 5.61 
Types 0/15 1.5 15 20.4 17.3 40.8 14.2 

IIH• Ill Input HCC 0/18 18 ± 0.1 ±10-5 ± 0 1 ± 1 
Leakage Types 

Any Input J.lA Current HCF 
Types 0/15 15 ±03 ±10-5 ± 0.3 ± 1 

loH• loL 3-state HCC 0/18 18 ± 0.4 ±10-4 ±04 ± 12 
Output Types 

J.lA 
HCF 0/15 15 ± 1.0 ±10-4 ± 1.0 ± 7.5 
Types 

c Input Capacitance Any Input 5 7.5 pF 

• T Low= - 55'C for HCC dev1ce - 40'C for HCF dev1ce 
• T "''"= + 125'C for HCC dev1ce + 85'C for HCF dev1ce 

The Noise Margin for both ''1'' and "0" level1s 1V m1n w1th Voo = 5V, 2V m1n With Voo = 1 OV. 2 5 V m1n wrth Voo = 15V 
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HCC/HCF4502B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 oc, CL =50 pF, RL = 200 k.Q 
typical temperature coefficient for all V00 values is 0.3 %/"C, all input rise and fall times= 20 ns) 

Symbol Parameter 

tPHL Data or Inhibit Delay Time 

tPLH Data or Inhibit Delay Time 

tPHZ Disable Delay Time (output h1gh 
to high impedance) 

tpzH Disable Delay T1me (h1gh 
impedance to output high) 

tplz Disable Delay Time (output low to 
high impedance) 

tpzL Disable Delay Time (high 
impedance to output low) 

fTLH TanSI!ion Time 

hHL Transition Time 

Minimum Output High (source) Current Charac­
teristics. 

G·2339 

) 
VGs=-SV 

~ /- r--

\ 
r-... 

10 ·-
I""' -10V 

I Tamb•25-t ..... 
~15-j-f-I II 

-i -~-
I 

15 

10 -vos cv1 
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Test Conditions Value 

Voo (V) Min. Typ. Max. 

5 135 270 

10 60 120 

15 40 80 

5 190 380 

10 90 180 

15 65 30 

5 60 120 

10 40 80 

15 30 60 
5 110 220 

10 50 100 

15 40 80 

5 125 250 

10 65 130 

15 55 110 

5 125 250 

10 55 110 

15 40 80 

5 100 200 

10 50 100 

15 40 80 

5 60 120 

10 30 60 

15 20 40 

Typical Output Low (sink) Current. 

G-2336 

Tamb•25•c 
YG~15Y 

24 

20 

,. 
l1<w 

12 
/ 

5 

J , 
10 12 •oslvl 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



Minimum Output Low (sink) Current Charac­
teristics. 

10 12 VosiVl 

Typical Transition Time vs. Load Capacitance. 

tnH 
tTHl 
(ns) 

150 

tOO 

50 

T .. mb a25•t 
•nH 
t ---

40 

TEST CIRCUIT 

Quiescent Device Current. 

G-JOOa 

'no= 

5V 

10V 

15V 

tov 

\5~ 1--

60 80 Ct (pFl 

Yoo 

s-ttt2n 

HCC/HCF4502B 

Typical Output High (source) Current Charac­
teristics. 

0 

-•oH 
(mAl 

tO 

20 

30 

VGS • -SY 

:'\: 

r-.... 

" 
Tamb=25-c 

I I 

G-1331 

t--. -tOY 

-I -r-f 
10 -Vos IV) 

Typical Propagation Delay Time vs. Load Capacit­
ance. 

Voo ~~sv 
zoo 

5V 

100 10V 

15V 

tOY~ .sv 
zo 40 60 80 CL (pF) 

Input Voltage. 

5-207911 
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HCC/HCF4502B 

TEST CIRCUIT (continued) 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR VsS 

Voo 

TEST CIRCUIT AND WAVEFORMS 

Disable Delay Time. 

Test Conditions 

Test Pin 15 Point A 

1PHZ Vss Vss 

1PLZ Voo Voo 

1PZL Voo Voo 

1PZH Vss Vss 

6/6 
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•oo 

VoL • Voo 
10 

VOH::: 2V~o 

S-2065 



• 1 TTL-LOAD OUTPUT DRIVE CAPABILITY 
• 2 OUTPUT-DISABLE CONTROLS 
• 3 STATE OUTPUTS 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• INPUT CURRENT OF 100nA AT 18V AND 

25'C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4503B (extended temperature range) and 
HCF4503B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package, and plastic 
micro package. 

The HCC/HCF4503B is a hex noninverting buffer 
with 3-state outputs having high sink and source­
current capability. Two disable controls are 
provided, one of which controls four buffers and the 
other controls the remaining two buffers. 

September 1988 

HCC4503B 
HCF45038 

HEX BUFFER 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4503BF HCF4503BM1 
HCF4503BEY HCF4503BC1 

PIN CONNECTIONS 

DIS A 1 16 Voo 

01 15 DIS B 

01 13 14 ~ 06 

02 13 as 

02 12 05 

03 6 j 1 ~ Q5 

Q3 10 04 

Vss 8 04 

5-5160 
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HCC/HCF4503B 

FUNCTIONAL DIAGRAM 

S-5158 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo . Supply Voltage . HCC Types -0.5 to +20 v 
HCFTypes -05to+18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one input) ±10 rnA 

Ptot Total Power D1ssipat1on {per package) 200 mW 
Dissipation per Output Transistor 
for Top= Full Package Temperature Range 100 mW 

Top Operatmg Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

Tstg Storage Temperature -65t0+150 oc 

Stresses above those hsted under "Absolute Max1mum Rat1ngs" may cause permanentdamage to the dev1ce Th1s 1s a stress rating only and functional 
operatton of the dev1ce at these or any other conditions above those 1nd1cated 1n the operational secbons of th1s specification IS not 1mphed Exposure 
to absolute max1mum rat1ng cond1t1ons for external penocls may affect dev1ce rehab1hty 

• All voltage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol I Parameter Value Unit 

Voo I Supply Voltage· HCC Types 3 to 18 v 
I HCF Typ135 3 to 15 v .. 

VI i Input Voltage 0 to Voo I v 

I 
Top 

I 
Operatmg Temperature· HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 
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LOGIC DIAGRAM AND TRUTH TABLE 

ON 
*o---------------~r-r-~ 
2(4,6,10,12,14) 

' I 
I 

' I 
' I 

DISABLE TO OTHER 
BUFFERS 

*ALL INPUTS PROTECDED 
BY COS/MOS PROTECTION 
NETWORK 

~~7,9,11,13) 
1----

~ ON=DN 

Vss 

s-s1s9 v55 

HCC/HCF4503B 

ON DIS A (B) QN 

0 0 0 

1 0 1 

X 1 High Z 

X = Don't care 
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HCC/HCF4503B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

VoH Output H1gh 
Voltage 

Unit 

J.lA 

v 

Voltage 1/9 , < 1 10 I 7 1 7 i 7 V L v,H I Input High i 0 5/4 ~_l<: 1 5 3.5 3 5 3.5_ . --

1.5/13.5 I < 1 15 11 11 I I 11 l, v,L Input Low f- __ (-.::'4'-".5"-'/0.5.__+-i .:::<__.1--l-_..5.__l ___ l--12_j __ L___l__12_L_~_? 
Voltage 9/1 < 1 1 o T 3 I I 1 3 ! 3 

13.5/1 .5 < 1 15 4 I I 4 i 4 

loH Output 
Dnve 
Current 

015 2.5 5 -58 I -4.8 .~--~6 1_J_ _ __;__:-3__i__ 
HCC 0/5 4.6 5 -1 2 -1 01J_:_1__U_____.__:Q_7== 
Types ~0 +--:s·5 1 o -3.1 -2.6 i -3.71 I -1.8 

"--~--+-""o1__.1 ::-.5L-' !13 5 ! , 15 -8.2 -6 8~.1 1 1 -4 8_+--

o;5 i 2.5 i 5 -4.~L±·~_1_j_:~_j__:2Jl_+--
~cF ~~-~-5 <t.-.6._J_t-s-f--:1_~--·~ :DBl·1._ti ____ LD6 +--

v 

mA 

ypes l_Q;1_Qj_B 5 __ L 1 10 -2.5 1 -2.2 i -3.1 ' I --'1· -=6-+----1 

. - ---~--~~--+-1 Ov:_/.._,15~1__.1':3_5 I . 15 -6 8 :5_~j_:_1_1~L_l.·4,.=2'+---+---

loL Output l:cc 0/~0<t --L--l 5_ 2:§ j--+_2 .. 1_._J.2L.-~ .. _ _J_13 
S1nk ypes 0/10 0 5 I 10 6 5 ___J_ 5!) ~ 2 6 I 1 3.8 +---
Current 

--~-~~5 i 15 19 2 i 16 ~--~--2_3 i 111 2 +--

I
HCF o;q_ 0±_----l---- _5_ 2 1 ~ TL!.:.B_j_1. u ._l .1.2 l----

~ 
Types 0/101 05 i 10 54 ~5~.1___+33 

0/15 1 5 15 16 ' 1:3.Zj_1 ~ __ __J_Jl_:_7--+~-t-~-

IH. Input Leakage ~0/~8j An Input e-J_S +0:_·1-_1 ____ 1±101~0 1j_ __ +--_±_1_ J.lA 
Curre_'1t __ -~15+- _ y 15 +0.3L _ ___Lt10 5 ±()_3 I ±c-_1'---+--·-

lo. H J Input Leakage ~/18 A 1 t 18 +0 4 I I ±10'4 I ±0. 4 1 ±12 ny npu +--~ · --~- .. _ 
_____ current 0/15 15 +1.01 1±10 4 j±10i ±7.5 

L_ c, -~ Input Capacitance I I Any Input 5 i 7 5 

mA 

pF 
* T LOW = -55 °C for HCC dev1ce -40 °C tor HCF dev1ce 

• THIGH=+ 125 "C for HCC dev1ce +85 "C for HCF dev1ce 
The No1se Margm for both "1" and "0" level IS 1 V m1n w1th VDD = 5 V, 2 V m1n. w1th VDD = 10 V, 2 5 V mm w:th VDD = 15 V 
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HCC/HCF4503B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 Kn, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

·r ---- ---,------ - -~ 

I Symbol 

f-- -
I IPLH 

I 

L 

Parameter 
-----------

Propagation Delay T1me 

1 Test I ---
- --+-- --

J 
Conditions Value Unit 

Voo (V) Min. Typ. Max. 

5 75 150 

10 35 70 ns 

15 25 50 

Propagation Delay Time I lPHL 
I 

i 
'---f----------- _l ____ _ 5 55 110 

10 25 50 ns 

15 17 35 

1 IPHZ 

' IPZH 

i--­
ITLH 

3-State Propagation Delay T1me 

3-State Propagatton Delay T1me 

-+---- ---- --

TransitiOn T1me 

hHL T rans1t10n T rrne 

N-Channel Output Low (smk) Current Charac­
tenstics. 

I 

5 lQ_ f-JA_O_ 
10 30 60_ ns 

~- 15 25 50 

l_ 
I 
I 

,-L 1-- 90 180 

r-10 40 80 ns 

---c-·15 35 70 

r-~- 50 90 -----,_ ___ 
10 30 45 ns 

15 25 35 

5 35 7Q_ 
10 20 40 ns 

15 13 25 --

P-Channel Output High (source) Current Charac­
teristics. 

- v 

e -VosiVJ 
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HCC/HCF4503B 

Typical Propagation Delay Time vs. Load 
Capacitance. 

H 

) 

IPl 

lpHL 
(ns 

80 

0 

0 

0 

0 

0 

0 

0 

Tamb"'zs·c 
tPLH 
tpHL----

-

G io675 

,....oo ... 

~ 

VOQ:10V , 

-
~nn=15V-

10 20 30 40 50 60 70 80CL(pF} 

Typical Dynamic Power Dissipation vs. Frequency. 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

~ 
i 

INPUTS 

0 vss >--

~ Vss 
5"199211 

6/7 
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Typical Transition Time vs. Load Capacitance. 

G 4&76 -
Tamb•2s•c 

) 

. .L 

sv.trc~§l SY:o:tTHl-
tOVstTLH-
15Y:ITLH-
10V='rHL-

70 

60 

50 tsv,trHL-: 

40 

30 

20 

10 

10 20 30 40 50 60 70 80 CL (pFJ 

Input Voltage. 

Vss 5-207911 



TEST CIRCUIT (continued) 

Input Leakage Current. 

Voo 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Yss 

voo 

HCC/HCF4503B 

Dynamic Power Dissipation. 

S-199412 
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HCC45048 
HCF45048 

HEX TTL OR CMOS TO CMOS LEVEL SHIFTER 

• VERY LOW QUIESCENT CURRENT 
• HIGH NOISE IMMUNITY 
• SUPPLY VOLTAGE RANGE 3V TO 18V FOR 

VooAND Vee 
• UP TRANSLATES FROM A LOW TO A HIGH 

VOLTAGE OR DOWN TRANSLATES FROM A 
HIGH TO A LOW VOLTAGE 

• INPUT THRESHOLD CAN BE SHIFTED FOR 
TTL COMPATIBILITY 

DESCRIPTION 
The HCC4504B and HCF4504B are monolithic in­
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages or in 16-pin SO micro­
packages. 

The HCC4504B and HCF4504B are hex non-invert­
ing level shifters. They will shift a TTL signal to 
CMOS logic levels for any CMOS supply voltage be­
tween 5V and 15V. A control input also allows inter­
face from CMOS to CMOS at one logic level to 
another logic level. Either up or down level translat­
ing is accomplished by selection of power supply 
levels Voo and Vee. The Vee level sets the input Sig­
nal levels ; Voo selects the output voltage levels. 

The supply current is typically 1 nA at Voo = 1 OV for 
CMOS to CMOS operation. For TTL to CMOS trans­
lation the supply current is typically 2.5mA taken 
from Vee. 

September 1990 

PRODUCT PREVIEW 

EY F 
(PlastiC Package) (Ceramic Fnt Seal Package) 

• M1 C1 
(Micro Package) (PlastiC Chip Carner) 

ORDER CODES : 
HCC4504 BF HCF4504 BM1 
HCF4504 BEY HCF4504 BC1 

PIN CONNECTION (top view) 

Voo 

Four 

FIN 

MODE 

Eour 

E1N 

Dour 

DIN 

S(-0392 

1/1 
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• TWO INDIPENDENT 4-BIT LATCHES 
• INDIVIDUAL MASTER RESET FOR EACH 4-

BIT-LATCH 
• 3-STATE OUTPUTS WITH HIGH-IMPEDANCE 

STATE FOR BUS LINE APPLICATION 
• MEDIUM-SPEED OPERATION tPHL = tPLH = 

?Ons (TYP.) AT Voo = 10V AND CL = 50pF 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nA AT 18V AND 

25"C FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N° 13A. "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC45088 (extended temperature range) and 
the HCF45088 (Intermediate temperature range) 
are monolithic Integrated circu1ts available 1n 24-
lead dual in-line plastic or ceram1c package and 
plastic micro package. The HCC/HCF45088 dual 
4-bit latch conta1ns two 1dent1cal 4-blt latches w1th 
separate STROBE, RESET. and OUTPUT DI­
SABLE controls. With the STROBE line 1n the h1gh 
state, the data on the "D" inputs appear at the cor­
responding "Q" outputs provided the DISABLE line 
is in the low state. Changmg the STROBE line to the 
low state locks the data 1nto the latch. A h1gh on the 
reset line forces the outputs to a low level regardless 
of the state of the STROBE 1nput. The outputs are 
forced to the h1gh-1mpedance state for bus line ap­
plications by a h1gh level on the DISABLE 1nput 

June 1989 

HCC/HCF45088 

DUAL 4-BIT LATCH 

BEY BF 
(Plastic Package) (Ceramic Fnt Seal Package) 

BM1 
(Micro Package) 

ORDER CODES : 
HCC4508BF HCF4508BEY 

HCF4508BM1 

PIN CONNECTIONS 

RESET A ( 1 24 p Voo 

STROBE A ( 1 13p ClJB 

OUTPUT ( 3 
DISABLE A 

22 03B 

DOA ( 4 11 ] Q1B 

QOA [ s 20] 028 

01A [ 6 19 ] QIB 

Q1A [ 7 18 J 018 

02A ( B 17] QOB 

Q2A [ 9 16 J DOB 

03A [ 10 ~OUTPUT 
tS DISABLE 8 

Q3A [ 11 14 ~ STROBE B 

Vss [ 11 13 ~ RESET B 

0:,-1809 
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HCC/HCF4508B 

FUNCTIONAL DIAGRAM 

OOA 

DJA 

STROBE 

RESET 

~J!'~lE +----
OOB 

OlB 

038 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo * Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

II DC Input Current (any one input) 

Ptot Total Power Diss1pa!Jon (per package) 
D1ssipat1on per Output Transistor 
forT op ~Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

OJA 

008 

028 

038 

Value 

-0.5 to+ 20 
-0.5 to+ 18 

- 0.5 to Voo + 0.5 

± 10 

200 

100 

-55 to+ 125 
-40 to+ 85 

-65 to+ 150 

Unit 

v 
v 
v 

rnA 

mW 

mW 
oc 
oc 
oc 

Stresses above those hsted under "Absolute Maximum Rat1ngs "may cause permanent damage to the dev1ce Th1s 1s a stress rat1ng only and 
functonal operanon of the dev1ce atthese or any other conditions above those 1nd1cated in the operational sections of th1s spec1flcat1on IS not 1mphed 
Exposure to absolute max1mum ratmg ccndit1ons for external penods may affect dev1ce reliability. 
• All voltage values are referred to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to+ 18 v 
HCF Types 3 to+ 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 

2/9 
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HCC/HCF4508B 

LOGIC DIAGRAM (A section) 

1 OF 41DENTICAL LATCHES WITH COMMON OUTPUT DISABLE, RESET AND STROBE 

All INPUTS ARE PROTECTED 8V 
COSIMOS PROfECTION JIETWORK 

TRUTH TABLE 

I 
1 OUTPUT DISABLE 

1 
o~--~r~----+------

RESET- A t 
4(6.8.10) 

On -A 

Reset Disab. Strobe D Input Q Input 

0 

0 

0 

1 

X 

1 = H1gh level 
0 = Low level 

0 1 

0 1 

0 0 

0 X 

1 X 

1 1 

0 0 

X Latched 

X 0 

X z 
X = Don't care 
Z = High Impedance 

s- 2801 
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HCC/HCF4508B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter Vt Vo llol Voo fLow * 25°C THI h * 
(V) (V) ().lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL QUiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 
0120 20 100 0.08 100 3000 
015 5 20 0.04 20 150 

HCF 0/10 10 40 0.04 40 300 
Types 0/15 15 80 004 80 600 

VoH Output Htgh 015 < 1 5 4.95 4.95 495 
Voltage 0/10 < 1 10 995 9.95 9.95 

0/15 < 1 15 14.95 14.95 1495 

VoL Output Low 5/0 < 1 5 0.05 005 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 

15/0 < 1 15 0.05 0.05 0.05 
v,H Input H1gh 0.5/45 < 1 5 3.5 35 3.5 

Voltage 1/9 < 1 10 7 7 7 
1.5/13.5 < 1 15 11 11 11 

v,L Input Low 45/05 < 1 5 15 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 

13 5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 - 1.6 -3.2 -1.15 
Dnve 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 95 10 -16 -1.3 -2.6 -0.9 
0115 13 5 15 -4.2 -3.4 -6.8 -24 
015 2.5 5 -1.53 -1.36 -32 -1.1 

HCF 015 46 5 -052 -0.44 -1 -0.36 

Types 0/10 95 10 - 1.3 -1.1 -2.6 -0.9 
0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 04 5 0.64 0.51 1 0 36 
Stnk HCC 0/10 05 10 1.6 1.3 2.6 0.9 
Current Types 0/15 1 5 15 4.2 34 68 2.4 

015 04 5 0.52 0.44 1 0.36 
HCF 0110 0.5 10 1.3 1.1 2.6 0.9 
Types 0/15 1 5 15 3.6 3.0 6.8 2.4 

I1H. I1L Input HCC 
0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 

Leakage Types 
Any Input 

Current HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

lo 3-state HCC 0/18 18 ± 0.4 ±10-4 ± 0.4 ± 12 
Output Types 

HCF 
0/15 15 ± 1.0 ±10-4 ± 1.0 ± 7.5 

Types 
c, Input Capacitance Any Input 5 7.5 

• T Low=- ss·c for HCC deVICe - 40'C for HCF dev1ce 
* THoh= + 125'C for HCCdev1ce + 85'C for HCF dev1ce 

The No1se Margin for both "1" and "0" level1s 1V m1n w1th Voo = SV, 2V m1n. With Voo = 10V, 2 5 V m1n With Voo = 15V 
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Unit 

)lA 

v 

v 

v 

v 

mA 

mA 

)lA 

)lA 

pF 



HCC/HCF45088 

DYNAMIC ELECTRICAL CHARACTERISTICS 
(Tamb = 25°C, input tr, tt = 20ns, CL = 50pF, RL = 200kll, unless otherwise specified) 

Symbol Parameter Test Condi- Value Unit 
tions 

Voo (V) Mtn Typ. Max. 

lrHL, lTLH Transitton Ttme 5 100 200 

10 50 100 ns 

15 40 80 

lw(RI Reset Pulse Wtdth 5 200 100 

f-- 10 140 70 ns 

------r-- -- -
15 __ '---100 -- - __50 ---

lw(st) Strobe Pulse Wtdth 5 140 70 

10 80 40 ns 

15 70 35 

!setup Setup Ttme 5 50 25 

10 30 15 ns 

15 20 10 

lH Hold Time 5 0 0 

10 0 0 ns 

15 0 0 
- . -

lPHL, lPLH Propagatton Delay Strobe to 5 130 260 --
Ttme: Data Out 10 70 140 ns 

15 50 100 
·--

Data tn to 5 105 210 

Data Out 10 60 120 ns 

15 45 90 

Reset to Data 5 90 180 

Out 10 50 100 ns 

15 40 80 ·--------·--- ---
lPHZ 3-State Propagation Delay Time: 5 90 180_ 

Output H1gh to High Impedance 10 50 _____1_90 -- ns 

15 35 70 

lPZH Htgh Impedance to Output Htgh 5 90 180 

10 50 100 ns 

15 35 70 

IPLZ Output Low to High Impedance 5 90 180 

10 50 100 ns 

15 35 70 

lPZL High Impedance to Output Low 5 90 180 

10 50 100 ns 

15 35 70 
-~-· 
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HCC/HCF4508B 

Typical Output Low (sink) Current Characteristics. 

G 2ll6 

- ~-~2.;.-:>k- f-
YGs :15V __ 

>- r-
24 -1--

20 

r--
1 

16 

12 7 --
'/ 

~ 5V -
11 ~ --

""' 10 12 

Typical Output High (source) Current Charac­
teristics. 

-IOH 

(mA) 

10 

20 

\ 

i~ 

G-1l38 

I"-- Vos=-SV 

'\ 
..... 

~ov -1'\ -

-- t--
r.- - ~ 
lamb ,.,zs"C 

-- FF I i__j__l_J_ I 

10 -Vos <v> 

Typical Transition Time vs. Load Capacitance. 

:~~~ H-+-1-+r.Lm-'-b ::"~ ,.-.!5-c-*+-+-+-t-+-H-t-t-+-1 
(ns) 

150 H-+-t-+-t-+-H++-++-t-+-H-l--6!"1 

Voo :SY I 

100 

10V 

50 H"""" 
...... 

Jl>Y ~-

20 40 60 80 cL (pFl 
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Minimum Output Low (sink) Current Characteristics. 

10 12 Vos(V) 

Minimum Output High (source) Current Charac­
teristics. 

-IoH 

(mA ) 

10 

15 

r--

+-

YGs=-SV 

~ 
1\' 

\ ~ 

'i"T ~-

I 
lamb-25-"C-

Ttil 

G-23 " 
1---

- r--

r- 1---+ 
r-- -

1'-.. 
-10V 

r--

-15V 
-, j-

I 
~r r·f-

10 -vos (V) 

Typical Propagation Delay Time vs. Load 
Capacitance (strobe to dataout). 

tPLH 

tPHL lamb"' zs•c 
(ns) 

160 

140 
V 0 :SV 

120 

100 

80 
10V 

60 
15V 

40 

20 

10 20 30 1./J 50 60 70 80 CL (pF) 



Typical Power Dissipation vs. Frequency . 

TEST WAVEFORM 

STROBE 
INPUT 

On INPUT 

RESET 

OUTPUT 
DISABLE 

Qn OUfPUT 

HCC/HCF4508B 

1W!Rl 

s- ll04 
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HCC/HCF4508B 

TYPICAL APPLICATIONS 

A) Figure 15 : Bus register. 

RESET 

CLOCK 

--, 
.-JL.....---1--, : 

SERIAL 
DATA 

STROBE 

>---

O!SABLE >---

4-LINE DATA BUS 

- ~l~ I---t -

- -1=--- -~ __ _ 
B) Figure 16 : Dual multiplexed bus register with function select. 

B/9 
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HCC-HCF I 
4508 B ~I 

I 

w 
FUNCTION 
SELECT 

I 

v~~;;~CF 
I 
I 
I 

' I 
~~~g;~CF 

OATA BUS 

HCC-HCF 1~1 1 40198 

A B Function 

0 0 Inhibit (all 0) 

1 0 Select A Bus 

0 1 Select B Bus 

1 1 A1 + 81 



TEST CIRCUITS 

Quiescent Device Current Test Circuit. 

Input Current Test Circuit. 

VDD 

:~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Output Disable. 

•oo 

Voo 

Vss 
S-1992f1 

VDD 

5-1994/2 

TEST At'ff 
OUTPUT lkfi r-Q 

HCC/HCF4508B 

Input Voltage Test Circuit. 

S-107911 

Power Dissipation Test Circuit. 

Waveform. 

•oo 
OUTPUT / 
DISABLE ___/ 50"1. ..... 

•ss 
~·p~ tpzL 

---:r--.. - 11oo 

v.: 90"'-

Q OUTPUT I 
VoL 

I 
I ..... VoH 

0 OUTPUT 

' ~ .. •ss 
--...PHt·- -.;;;;---- S.- lB06 

Test. Volt. 
Char. 

At D At Q 

IPHZ Voo Vss 

IPLZ Vss Voo 

IPzL Vss Voo 

lpzH Voo Vss 
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HCC/HCF451 08 
HCC/HCF45168 

PRESETTABLE UP/DOWN CUNTERS 

• MEDIUM SPEED OPERATION fcL =8MHz TYP. 
AT10V 

• SYNCHRONOUS INTERNAL CARRY 
PROPAGATION 

• RESET AND PRESET CAPABILITY 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND 25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4510B, HCC4516B (extended tempera­
ture range) and the HCF4510B, HCF4516B (inter­
mediate temperature range) are monolithic 
integrated circuits available in 16-lead dual in-line 
plastic or ceramic package and plastic micro pack­
age. The HCC/HCF4510B Presettable BCD 
Up/Down Counter and the HCC/HCF4516B Preset­
table Binary Up/Down Counter consist of four 
synchronously clocked D-type flip-flops (with a gating 
structure to provide Hype flip-flop capability) con­
nected as counters. These counters can be cleared 
by a high level on the RESET line, and can be preset 
to any binary number present on the jam inputs by a 
high level on the PRESET ENABLE line. The 
HCC/HCF451 OB will count out of non-BCD counter · 
states in a maximum of two clock pulses in the up 
mode, and a maximum of four clock pulses in the 
down mode. If the CARRY-IN input is held low, the 
counter advances up or down on each positive-going 
clock transition. Synchronous cascading is ac­
complished by connecting all clock inputs in parallel 
and connecting the CARRY-OUT of a less significant 
stage to the CARRY-IN of a more significant stage. 
The HCCIHCF4510B and HCCIHCF4516B can be 
cascaded in the ripple mode by connecting the 
CARRY-OUT to the clock of the next stage. If the 
UP/DOWN input changes during a terminal count, 
the CARRY-OUT must be gated with the clock, and 
the UP/DOWN input must change while the clock is 
high. This method provides a clean clock signal to the 
subsequent counting stage. 

June 1989 

EY 
(Plastic Package) 

M1 
(M1cro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carner) 

ORDER CODES : 
HCC45XXBF HCF4516BM1 
HCF45XXBEY HCF45XXBC1 

PIN CONNECTIONS 

PRESET 16 vao 
ENABLE 

04 15 CLOCK 

P4 14 03 

P1 13 P3 

CARRY IN 5 12 P2 

01 11 02 

CARRV----oiff 1 10 UP/DOWN 

Vss RESET 

S-2719 
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HCC/HCF45108/4516B 

FUNCTIONAL DIAGRAM 

PRESET~ 
ENABLE 

1 

Pt 
_!_ L at 

P2 JL 1L 02 

PJ _ll_ JL QJ 

P4 _]_ fL Q4 

CLOCK 
n_ 

UP/DOWN JQ_ 

CARRY IN 2..c p!- CARRY OUT 

_j" v00 :16 
RESET Vss = 8 

5-2778 

CL Cl U/0 PE R Action 

X 1 X 0 0 No Count 

_r 0 1 0 0 Count Up 

_r 0 0 0 0 Count Down 

X X X 1 0 Preset 

X X X X 1 Reset 

X = Don't care 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top =Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types - 40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the dev1ce. Th1s is a stress 
rating only and functionnal operation of the device at these or any other conditions above those md1cated m the operatlonale 
sections of this specification is not implied. Exposure to absolute max1mum ratmg conditions for external penods may affect de­
vice reliability 
• All vollage values are referred to Vss p1n vo~age 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage · HCC Types 3 to+ 18 v 
HCF Types 3 to+ 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF451 08/45168 

LOGIC DIAGRAMS 

45108 

_f=t 
S·Zl6J VsS 

~~;,:,~ PROTECTED 8V 
PROTECTION JIETYII()RK 

45168 

9 
S·ZH1 VSS 

~~~,:,~ PROTMOTECTEO BY 
ECTION NETWORK 

L..,, SGS•THOMSON 
lliiUCM~IIi@OOUI:a 
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HCC/HCF451 08/45168 

TIMING DIAGRAMS 

45108 

CLOCK ILh-rf-h- Cl__Cl__Cl__ IL!tfh_rt-rfr-f ~il-rt-lu iL 

I 
I 

I 1----UP/DOWN 

RESET I -
h I I I I j--, 

I I 
'--: 

1 ! I I I 1----I-I 

PE 

Pl 

P2 

I I I - r-'-Pl 

I I 

H-' ~~ H-t r-1--r--'--1--- ~----~---- _r-~ - I-- I-- I--.~ I I-- 1---------i -.-
~II - I-- -

i 
_,____ 

' ! ' -I I I I I I I--
'--....--

I I 

P4 

01 

02 

03 

Q4 

I 

8 n 8 , 6 5 4 13 i 211 

IL-
I 

• : 6 I' 0 0 9 6 7 0 0 1 2 . 3 4 

I I I 

COUNT 

45168 
CLOCK 

CARRY IN 

l.JPIOOWN 

RESET 

it{t-hJt_ hJt_ h- ILh-h.. 1Lh-h-f1-h-r-r r-t-h-lt-tt-fl-N 
I I.-tL 1-----'--
I 

i 
I : I 

I i 
I 1-

PE f-, I h i 
., I I I 

P2 

P3 

P4 

01 

02 

03 

04 

CARRY OOT 

COUNT 

I 

r i I I 
I 

r 

I 

I I I ~ • ! ! 

~ '.- I r-u- ' I 
i--- 1-- 1--I-- 1--

1--1--r-+---
f-

1-- I-- I-- I-- I-- 1-- f-

~ 1--1-- 1--I-- 1--1--~i---f- I f-
I 1---+-- 1---1-- 1--1-- 1-

I I : f-f-
f-

I 
I-

' i I : 1--
I I I I-

I 
1--

I ~~~11 H 
615 4 I 3 I 2 I, 1--

' 5 i 6 I 7 I s I 9 10 Itt [,2 i 13 114 15 9 I 6 7 0 o I•• o 
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HCC/HCF451 OB/45168 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Yo llol Yoo Tlow * 25°C THigh* Unit 

(V) (V) (~A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL QUiescent Of 5 5 5 0.04 5 150 
Current 

HCC Of10 10 10 0.04 10 300 
Types Of15 15 20 0.04 20 600 

Of20 20 100 0.08 100 3000 ~A 

Of 5 5 20 0.04 20 150 
HCF 

Of10 10 40 0.04 40 300 
Types 

Of15 15 80 0.04 80 600 

VoH Output High Of 5 < 1 5 4.95 4.95 4.95 
Voltage Of10 < 1 10 9.95 9.95 9.95 v 

Of15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5f0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0.05 0.05 0.05 v 

15f0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5f4.5 < 1 5 3.5 3.5 3.5 
Voltage 1f9 < 1 10 7 7 7 v 

1.5f13.5 < 1 15 11 11 11 

VIL Input Low 4.5f0.5 < 1 5 1.5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5f1.5 < 1 15 4 4 4 

loH Output Of 5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive 

HCC Of 5 4.6 5 - 0.64 - 0.51 - 1 - 0.36 
Current 

Types Of10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

Of 5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF Of 5 4.6 5 - 0.52 - 0.44 - 1 - 0.36 

Types Of10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

Of15 13.5 15 -3.6 -3.0 -6.8 -2.4 

ioL Output Of 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 3.4 6.8 2.4 
mA 

Of 5 0.4 5 0.52 0.44 1 0.36 
HCF 

Of10 0.5 10 1.3 1.1 2.6 0.9 
Types 

Of15 1.5 15 3.6 3.0 6.8 2.4 

IIH• Ill Input HCC Of18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input ~ Current HCF 
Types Of15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c1 Input Capacitance Any Input 5 7.5 pF 

* Tcow= - 55'C for HCC dev1ce : - 40'C for HCF dev1ce. 
* T "'•h= + 125 ·c for HCC dev1ce . + 85 ·c for HCF dev1ce. 

The Noise Marg1n for both "1" and "0' level1s ·1V m1n. With Voo = 5V, 2V min. With Voo = 10V, 2.5 V ITUn. w~h Voo = 15V. 
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HCC/HCF45108/4516B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Symbol Parameter Test Conditions Value 
Voo (V) Min. Typ. Max. 

tPHL, tPLH Propagation Delay T1me Clock to 5 200 400 
a Output 10 100 200 

15 75 150 
tPHL. IPLH Propagation Delay T1me Preset 5 210 420 

or Reset to a Output 10 105 210 
15 80 160 

tPHL, tPLH Propagation Delay Time Clock to 5 240 480 
Carry Out 10 120 240 

15 90 180 
tPHL. IPLH Propagation Delay T1me Carry 1n 5 125 250 

to Carry Out 10 60 120 
15 50 100 

tPHL. tPLH Propagation Delay T1me Preset 5 320 640 
or Reset to Carry Out 10 160 320 

15 125 250 
ITHLo ITLH TransitiOn T1me 5 100 200 

10 50 100 
15 40 80 

fmax Max. Clock Frequency 5 2 4 
10 4 8 
15 5.5 11 

tw Clock Pulse Width 5 150 
10 75 
15 60 

•Preset Enable or Reset Removal 5 150 
Time 10 80 

15 60 
t,, It *Clock Rise and Fall Time 5 15 

10 5 
15 5 

lsetup Carry in Setup Time 5 130 
10 60 
15 45 

lsetup Up-down Setup Time 5 360 
10 160 
15 110 

tw Preset Enable or Reset Pulse 5 220 
Width 10 100 

15 75 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

ns 

ns 

j.lS 

ns 

ns 

ns 

• Ttme required after the falling edge of the reset or preset enable tnputs before the nsing edge of the clock will tngger the 
counter (stmilar to setup ttme) 
If more than umt ts cascaded in the parallel clocked application, t,CL should be made less than or equal to the sum of the fixed propagation 
delay at 15pF and the transrtton ~me of the carry output dnvtng stage for the estimated capacrtive load 
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Typical Output Low (sink) Current Characteristics. 

G-2336 

I 
f.-

lamb= 2s•c 
_ ~S "'1SV 

" 
zo 

16 
IW 

f.- L... 
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SY 

II I---
It-

10 12 Yos(V} 

Typical Output High (source) Current Charac­
teristics. 

-loH 

(mA) 

10 

20 

30 

~ 
VGs:-SV 

Ni 

I\ 

" 
I'\ 

Tamo•~ 

G-2331 

j;;;; -10Y 

- - - t:: fF 
10 -vas <Vl 

Typical Propagation Delay Time vs. Load 
Capacitance for Clock to Q Output. 

:=~~ 1-!....J..-.LL.+25~.c,-1-W-+-'-+-+-+--I-W-+-I-I 
(ns) 1-J....J-.I-J.+-l--1-t-J-...J-.I-J.+-l--1-t-J--+-Ii-1 

>oo W+-e-++-+--1-H-+-e-++-+--1-H-+-IH 

Voo :SV 

10 20 30 40 50 60 70 80 CL (pF) 

HCC/HCF451 OB/45168 

Minimum Output Low (sink) Current Charac­
teristics. 

10 12 Yos!Y) 

Minimum Output High (source) Current Charac­
teristics. 

-loH 

(mA )~ 

10 

15 

!-.. YGs•-SY 

l\ 
1\" 

1\ )'.. 

1\. 

t--. 
lamb=Z5-c 

ll1 i I 

G 2339 
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-
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i 
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Typical Maximum Clock Input Frequency vs. 
Supply Voltage. 
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HCC/HCF4510B/4516B 

Typical Transition Time vs. Load Capacitance. Typical Dynamic Power Dissipation vs. Frequency. 

tnH 
tTHL 

(ns) 

Go 184311 

1so H+-H-++-H-++-H-t+-H-t-b-14 

10V 

50 

20 40 60 so cL (pF) 

TYPICAL APPLICATIONS 

TYPICAL 16-CHANNEL, 10 BIT DATA ACQUISITION SYSTEM 

ANALOG 
DATA 
INPUTS 

PRESET l INPUT:, 

CLOCK PRESET 
ENABLE 

Th1s acquiSition system can be operated 1n the random access mode by Jammmg 1n the channel number at the present Inputs. 
or 1n the sequent1al mode by clockmg the HCC/HCF4516B 
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CASCADING COUNTER PACKAGES 

TEST CIRCUITS 

UP/DOWN 
PRESET 
ENABLE 

CLOCK 

UP/DOWN 
PRESET 
ENABLE 

CLOCK 

RESH 

Quiescent Device Current. 

Input Leakage Current. 

·~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Yoo 

•ss 

voo 

S-199412 

•ss 

HCC/HCF451 OB/45168 

Noise Immunity. 

•oo 

Power Dissipation and Input Waveform. 

~ SGS·THOMSON a."! I ijJUC:m~©rn~~llii©LllDICI! 
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HCC/HCF4511 B 

BCD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER 

• HIGH-OUTPUT-SOURCING CAPABILITY (up 
to25 rnA) 

• INPUT LATCHES FOR BCD CODE STORAGE 
• LAMP TEST AND BLANKING CAPABILITY 
• 7-SEGMENT OUTPUTS BLANKED FOR BCD 

INPUT CODES> 1001 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOmA AT 18V AND 25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVESTANDARDN"13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC 4511 B (extended temperature range) and 
the HCF 4511 B (intermediate temperature range) 
are monolithic integrated circuits available in 16-
lead dual in-line plastic or ceramic package and 
plastic micro package. 

The HCC/HCF 4511 B types are BCD-to-7 -segment 
latch decoder drivers constructed with COS/MOS 
logic and n-p-n bipolar transistor output devices on 
a single monolithic structure. These devices com­
bine the low quiescent power dissipation and high 
noise immunity features of COS/MOS with n-p-n 
bipolar output transistors capable of sourcing up to 
25 mA. This capability allows the HCC/HCF 4511 B 
types to drive LED's and other displays directly. 

Lamp Test (L T), Blanking (BL), and Latch Enable or 
Strobe inputs are provided to test the display, shut 
off or intensity-modulate it, and store or strobe a 
BCD code, respectively. Several different signal 
may be multiplexed and displayed when external 
multiplexing circuitry is used. 

March 1989 

F EY 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES: 
HCC4511BF HCF4511BM1 
HCF4511BEY HCF4511BC1 

PIN CONNECTIONS 

8 16 v00 

c 15 

LT 14 

Bi: 13 a 

LEISTROBE 5 1Z 

D 11 

A .. 
Vss 9 

S-1U2/1 
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HCC/HFC4511 B 

FUNCTIONAL DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

II DC Input Current (any one 1nput) 

Ptot Total Power Dissipation {per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

. -

d S-165t. 

Value 

- 0.5 to+ 20 
-05to+18 

- 0.5 to Voo + 0.5 

± 10 

200 

100 

-55 to+ 125 
-40 to+ 85 

- 65 to+ 150 

Unit 

v 
v 
v 

mA 

mW 

mW 
oc 
oc 
oc 

Stresses above those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. This 1s a stress 
ratmg only and funct1onnal operation of the dev1ce at these or any other conditions above those md1cated m the operational 
sections of th1s spec1f1cat1on IS not 1mplied. Exposure to absolute max1mum rating conditions for external penods may affect de­
VICe reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types - 40 to+ 85 oc 
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HCC/HCF4511 B 

LOGIC DIAGRAMS 

~:--. ij 
107o _ 1 

LE 

tutu~ thold 

::::.,4--------J '" 
20ns Voo !OR_1~':.,T~~ 

I 

OUTPUT-----------/F,2'!.,~LO 
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HCC/HFC4511 B 

TRUTH TABLE 

LE Bl LT D c B A a b c d e f g Display 

X X 0 X X X X 1 1 1 1 1 1 1 8 
X 0 1 X X X X 0 0 0 0 0 0 0 Blank 

0 1 1 0 0 0 0 1 1 1 1 1 1 0 0 
0 1 1 0 0 0 1 0 1 1 0 0 0 0 1 
0 1 1 0 0 1 0 1 1 0 1 1 0 1 2 
0 1 1 0 0 1 1 1 1 1 1 0 0 1 3 
0 1 1 0 1 0 0 0 1 1 0 0 1 1 4 
0 1 1 0 1 0 1 1 0 1 1 0 1 1 5 
0 1 1 0 1 1 0 0 0 1 1 1 1 1 6 
0 1 1 0 1 1 1 1 1 1 0 0 0 0 7 
0 1 1 1 0 0 0 1 1 1 1 1 1 1 8 
0 1 1 1 0 0 1 1 1 1 0 0 1 1 9 
0 1 1 1 0 1 0 0 0 0 0 0 0 0 Blank 

0 1 1 1 0 1 1 0 0 0 0 0 0 0 Blank 

0 1 1 1 1 0 0 0 0 0 0 0 0 0 Blank 

0 1 1 1 1 0 1 0 0 0 0 0 0 0 Blank 

0 1 1 1 1 1 0 0 0 0 0 0 0 0 Blank 

0 1 1 1 1 1 1 0 0 0 0 0 0 0 Blank 

1 1 1 X X X X . . 
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HCC/HCF4511 B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter V1 Vo llol VDD Tlow * 25°C THigh * Unit 

{V) {V) {~LA) {V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 !LA 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 5 4 4.1 4.55 4.2 
Voltage 0/10 10 9 9.1 9.55 9.2 v 

0/15 15 14 14.1 14.55 14.2 

VoL Output Low 5/0 5 0.05 0.05 0.05 
Voltage 10/0 10 0.05 0.05 0.05 v 

15/0 15 0.05 0.05 0.05 

V1H Input High 0.5/3.8 5 3.5 3.5 3.5 
Voltage 1/8.8 10 7 7 7 v 

1.5/13.8 15 11 11 11 

v,L Input Low 3.8/0.5 5 1.5 1.5 1.5 
Voltage 8.8/1 10 3 3 3 v 

13.8/1.5 15 4 4 4 

VoH Output HCC 0 4.1 4.10 4.55 4.20 
Drive Types 5 4.25 
Voltage 

10 3.80 3.90 4.10 3.90 

15 
5 

3.95 
v 

20 3.55 3.40 3.75 

25 3.40 3.10 3.55 

0 9 9.10 9.55 9.20 

5 9.25 

10 8.85 9 9.15 

15 
10 

9.05 
v 

20 8.70 8.60 8.90 8.40 

25 8.60 8.30 8.75 

0 14 14.10 14.55 14.20 

5 14.30 

10 13.90 14 14.20 14 

15 
15 

14.10 
v 

20 13.75 13.70 13.95 13.50 

25 13.65 13.50 13.80 13.10 

' TLow~ - 55'C for HCC dev1ce . - 40'C for HCF dev1ce. 
• T "''"= + 125 ·c for HCC dev1ce : + 85 ·c for HCF dev•ce. 

The Noise Margin for both "1" and "0" level is : 1 V min with Voo ~ 5V, 2V min. wijh Voo ~ 10V, 2.5 V mm. wrth Voo ~ 15V. 
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HCC/HFC4511 8 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter Vt Vo llol Voo Ttow . 25°C THogh • Unit 

(V) (V) (!JA) (V) Min. Max. Min. Typ. Max. Min. Max. 

VoH Output 0 41 41 4 57 4.1 
Dnve 5 424 
Voltage 

10 36 36 4.12 33 

15 
5 

3.94 
v 

20 28 28 3 75 25 

25 3.54 

0 91 91 9 58 91 

5 926 

HCF 10 8 75 8 75 917 8 45 
Types 15 

10 
9.04 

v 

20 8.1 81 8.90 78 

25 8.75 

0 141 14.1 14.59 141 

5 14 27 

10 13 75 13 75 1418 13.45 

15 
15 

14.07 
v 

20 131 131 13 95 12 8 

25 13.80 

loL Output 01 5 04 5 0 64 0.51 1 0 36 
Sink HCC 

0/10 0.5 10 1.6 1 3 2.6 0.9 
Current Types 

0/15 1 5 15 42 3.4 68 24 

0! 5 0.4 5 0.52 044 1 0.36 mA 
HCF 

0/10 05 10 1.3 1.1 26 0.9 
Types 

Ot15 1.5 15 36 3 68 24 

ltH, ltL Input HCC 0/18 18 ± 0 1 ::10-5 ± 0.1 ±1 
Leakage Types 

Any Input 
Current ~ HCF 

0/15 15 ::o 3 ::to-5 = 0.3 = 1 Types 

Ct Input Capacitance Any Input 5 75 pF 

• TLow= - 55"C for HCC deVICe . - 4~"C tor HCF dev1ce . 
• THogh= + 125'C for HCC deVICe ... as·c for HCF deVICe. 

The No1se Marg1n for both "1" and "0" level1s . 1 V min With Voo = 5V, 2V m1n wrth Voo = 1 OV, 2 5 V m1n w1th Voo = 15V 
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HCC/HCF4511 B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all Voo = 0.3% /°C values, all input rise and fall time= 20ns) 

Symbol 

tPHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

lrLH 

lrHL 

!setup 

lhold 

tw 

Parameter 

Propagation Delay Time (data) 

Propagatton Delay Time (data) 

Propagatton Delay Time (BL) 

Propagation Delay Ttme (BL) 

Propagatton Delay Time (L T) 

Propagation Delay Time (L T) 

Transition Time 

Transition Time 

Setup Time 

Hold Time 

Strobe Pulse Widht 

Test Conditions 

~ SCS·THOMSON .. ., I ~DICilmll.K"ii'li@OOOICll 

Voo (V) Min. 

5 

10 

15 

5 
10 

15 

5 

10 

15 

5 
10 

15 

5 
10 
15 

5 

10 
15 

5 

10 

15 

5 
10 

15 

5 150 

10 70 

15 40 

5 0 

10 0 
15 0 

5 400 
10 160 

15 100 

Value 
-- Unit 

Typ. Max. 

520 1040 

210 420 ns 

150 300 

660 1320 

260 520 ns 

180 360 

350 700 

175 350 ns 

125 250 

400 BOO 

175 350 ns 

150 300 
250 500 
125 250 ns 

85 170 

150 300 

75 150 ns 

50 100 

40 80 

30 60 ns 

20 50 
125 310 
75 185 ns 

65 160 
75 

35 ns 

20 

-75 

-35 ns 

-20 

200 

80 ns 

50 
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HCC/HFC4511 B 

Typical Output Low (sink) Current Characteristics. 

G-ZlJ 

I 
Tamb•2s•c YGS ,15V 

20 

101 

12 

~ sv 

II 

10 12 v05tv) 

Typical data-to-output, high-to-low-level propaga­
tion delay time as a function of load capacitance. 

·­(ns) 

200 

.,m,.Z5"C 

20 .0 

G 2377 

••• 

lOY 

15V 

60 60 Ct (pf) 

Typical high-to-low level transition ime as a func­
tion of load capacitance. 
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1THL 
(no) 

300 

200 

100 

Tamb·25·c 

100 

G 2379 

iO"sv 

"" ...... 
5 

200 300 

Typical data-to-output, low-to-high-level propaga­
tion delay time as a function of load capacitance. 

20 60 80 CL (pF) 

Typical low-to-high level transition ime as a func­
tion of load capacitance. 

tTLH 
(nsJ 

60 

.0 

"" 

Tamb=2s•c 

v 

"" 60 

0·2371 

.. 
10V 

1--1!1 I"' 

ao CtlpFJ 

Typical Voltage drop (Voo to output) vs. Output 
source Current as a Function of Supply. 
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30 

20 
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Typical Dynamic Power Dissipation Charac­
teristics. 

; ' 
tl"' 10 f CkHz) 

HCC/HCF4511 8 

Derated Static Output Current Per Output. 

Maximum continuous derated output current IOH applies to a 
smgle output with all other outputs sourcing an equal amount 
of current at the supply voltages shown Operation above the 
derating curve is not recommenced 

TYPICAL APPLICATIONS (interfacing with various displays) 

DRIVING COMMON-CATHODE ?-SEGMENT LED DISPLAYS 

LE 

I 

I 
t HCCIHCF 45118 
L ___________ _ 

DUTY CYCLE : 100.,. 

--, 

I . ' 
ISEG r-------------, 

a -· j I 

VQH I -+-<J--c=:J-;-------, 
I 

lsEG = IC»>OE AVG :20mA AT LUMINOUS INTENSITY/SEGMENT" 250 MICAOCANDLES 

R _ VOH -VDF 

1SEG 
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HCC/HFC4511 B 

TYPICAL APPLICATIONS (continued) 

Driving Low-voltage Fluorescent Displays. 

A med1um-bnghtness 1ntens1ty display can be obtamed 
w1th low-voltage fluorescent displays such as the Tung­
Sot D1g1vac S/G senes. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

10/11 

540 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
V00 AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

'oo 

'ss 

Voo 

5-1994/l 

'ss 

Driving Incandescent Displays. 

~oo=SV 

--jA a 1-------, 

~B 
~c Voo 

-lo 
--JLE 

R:::4QOfi 

r-l~o 
YBL g 

L---I.J 
Vss 

2 of 7 Segments Shown Connected 
ReSIStors R from VDD VDD to each ?-segment dnver 
output are choosen to keep all Num1tron segments slight­
ly on and warm. 

Noise Immunity. 

Voo 

v,H 
0'-·~ 

VIL 

Vss 

Data Propagation Delay. 

MEASURE OUTPUT d FOR 1M 
~[A.SURE OUTPUT g fOR f~~t~L 

1 

200 
KO 



TEST CIRCUITS (continued) 

Dynamic Power dissipation. 

•ss 
s-!160 

HCC/HCF4511 B 
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• 3-STATE OUTPUT 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4512B (extended temperature range) and 
HCF4512B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 

The HCC/HCF4512B is an 8-channel data selector 
featuring a three-state output that can interface di­
rectly with, and drive, data lines of bus-oriented 
systems. 

June 1989 

HCC45128 
HCF4512B 

8-CHANNEL DATA SELECTOR 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4512BF HCF4512BM1 
HCF4512BEY HCF4512BC1 

PIN CONNECTIONS 

DO 16 ~ vDo 

01 "'5 3- STATE 
DISABLE 

02 (3 14 SEL.Ol/TPUT 

OJ 13 c 

04 12 B 

05 11 A 

06 •n INHIBIT 

Vss 07 

5-2770 
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HCC/HFC45128 

FUNCTIONAL DIAGRAM 

3- STATE DISABLE 

INHIBIT --101 
151 

DO __l_ 

01 _]__ 

02 2__ 

CHANNEL 
03 _I._ 

INPUTS 04 _2_ 

05 _§__ ~~ELECT 

06 _I_ 
OUTPUT 

07 _L 

r~ SELECT slL v00 = 16 
CONTROL 

c ll_ Vss =a 

S-2Hi7 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0 5 to Voo + 0 5 v 
I, DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature . HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 

Stresses above those listed under "Absolute Maximum Ratings may cause permanent ddamage to the devtce This IS a stress rattng only 
and functionnal operation of the device at these or any other conditions above those indtcated in the operationale sections of tlus specifica­
tion is not implied Exposure to absolute maximum rating conditions for external periods may affect dev1ce rehabthty 
• All vollage values are refered to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to+ 18 v 
HCF Types 3 to+ 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature . HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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TRUTH TABLE 

Sel. Cont. 
In h. 

A 8 c 
0 0 0 0 

1 0 0 0 

0 1 0 0 

1 1 0 0 

0 0 1 0 

1 0 1 0 

0 1 1 0 

1 1 1 0 

X X X 1 

X X X X 

1 = H1gh Level 0 = Low Level X = Don't Care 

LOGIC DIAGRAMS 

foo 
~ 

f t 

D 
5· n99 fvss 

All INPUTS ARE PROTECTED SV 
COSIMOS PROTECTION NETWORK 

" ;";>--- -------

.. 
02 

DS 

3-State Disable 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

l· STATE 
rns"'-E 

"I 

HCC/HCF4512B 

Sel. Output 

DO 

01 

02 

03 

04 

05 

06 

07 

0 

High Z 
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HCC/HFC4512B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter VI Vo llol Voo TLow * 25°C TH, h * Unit 

(V) (V) (J.LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 
0/20 20 100 0.08 100 3000 J.LA 
01 5 5 20 0.04 20 150 

HCF 0/10 10 40 0.04 40 300 
Types 0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/ 5 2.5 5 -2 - 1.6 -3.2 -1.15 
Dnve HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 - 2.4 
01 5 2.5 5 -1.53 -1.36 -3.2 - 1 1 rnA 

HCF 01 5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types 0/10 9.5 10 -1.3 - 1 1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 01 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 0/10 05 10 1.6 1.3 2.6 0.9 
Current Types 0/15 1.5 15 4.2 3.4 6.8 2.4 

015 0.4 5 0.52 0.44 1 0.36 rnA 

HCF 0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. IlL Input HCC 0/18 18 ± 0.1 ±1o-5 
Leakage Types ± 0.1 ± 1 

Current Any Input J.LA 
HCF 0/15 15 ± 0.3 ±1o-5 ± 0.3 ± 1 Types 

lomax 3-State HCC 0/18 0/18 ±to-• Output Types 
18 ± 0.4 ± 0.4 ±12 

Leakage J.LA 
Current HCF 0/18 0/18 18 ± 1.0 ±to-• ± 1.0 7.5 

Types 

cl Input Capacitance Any Input 5 7.5 pF 

* T Low= - 55'C for HCC devtce : - 40'C for HCF device 
• TH·h= + 125'C for HCC device + as·c for HCF devtce 

The Noise Margtn for both "1" and "0" level is · 1 V min. wtth Voo = SV, 2V min With Voo = 1 OV, 2 5 V min With Voo = 15V 
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HCC/HCF4512B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k!l, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter 

tPHL, Propagation Delay T1me Inhibit 
tPLH to Output 

tPHL, Propagation Delay T1me "A" 
tPLH Select to Output 

tPHL, Propagation Delay Time 
tPLH Data to Output 

tpZL, tPLZ 3-state Disable Delay Time 
tpHz, tpzH 

hHL, Transition Time 
hLH 

Typical Output Low (sink) Current Characteristics. 

G-2331 

I I I 
Tanm•2S•c 

~~~ ~ 

24 
....... 

20 

16 
1~ 

12 
/ 
·~ 

1/. 
v 5 

IJ ..... 
~ 

Value Test Conditions 
Unit 

Voo (V) Min. Typ. Max. 

5 140 280 

10 70 140 

15 50 100 

5 200 400 

10 85 170 

15 60 120 

5 180 360 

10 75 150 

15 55 110 

5 60 120 

10 30 60 

15 20 40 

5 100 200 

10 50 100 

15 40 80 

Minimum Output Low (sink) Current Charac­
teristics. 

G-2337 

lamb= 2S'C 

·15 
12 

~ 
10 

/ 

10V 

·-

/. 

J 
5Y 

10 12 Yos(Y) 

ns 

ns 

ns 

ns 

ns 
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HCC/HFC4512B 

Typical Output High (source) Current Charac­
teristics. 

- 1oH 

(mAl 

10 

20 

30 

~ 

f-

r-

j 
Vas=-SV_ 

l\ 

\ 
r-.... 

i'\ 

"' 
lamb=25"C 

lt"--1 I'-

G 2331 

- f- e-
t--
f-

r--~ov 

r--
rr~ 

tO -Vos (V) 

Typical Transition Time vs. Load Capacitance. 

1TLH 
1tHL 
(ns) 

160 

t40 

120 

100 

80 

60 

40 

zo 

r 

G 200711 

~amb : 25"C __;____~_ j_ _j_ 1 I I -:-rr-
.A" 

./ 

I'Oo•S ,ttt .A" 
y ' I ' 

' ..1--1" 
_L 

~--~ 
' 

15V - '-t: _J_ 
I ' : 1--'--j--

I I -r;--;-

10 20 30 40 50 60 70 80 CL (pF) 

Typical Propagation Delay Time as a Function of 
Load Capacitance ("A" select to output). 

DO= 

tSV 

10 20 30 40 50 60 10 80 Cl (pF) 

6!7 
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Minimum Output High (source) Current Charac­
teristics. 

0 

-1oH 

lmA I 

10 

t5 

G 2339 

~ 

~ ~i~ VGs=-5V 
-;;;;;, - ' 

1\,---l- -

~ ~+ i f-~1'-. t_ 1\. =t- + ~ f-- -
I' 

-10V f-

. e- I---tt 1~~ 
-~!"~ 1 ~'amo•25~ I --j"' I - I I i 

tO -vas <vJ 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

F\o1 
(pWI 

tO' 

tO' 

tO' 

tO 

. 
'f---.'-
4 ==tamb 

' . . 
' ' . . 
' . . 
' 

:lS"C 

/ 

1 4 68 

Kl 1QZ 

• 
I 

CL = 50pF 
CL= tSpF ----

I 111111 Iiiii .. ' ' .. 



TEST CIRCUITS 

Dynamic Power Dissipation Test Circuit. 

Input Current Test Circuit. 

v~ 
Vss 

SEQUENTIALLY TO BOTH 
Voo AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

S-2769 

Voo 

S-199412 

Vss 

HCC/HCF4512B 

Quiescent Device Current Test Circuit. 

Voo 

•ss 

Input Voltage Test Circuit. 
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HCC/HCF4514B 
HCC/HCF4515B 

4-BIT LATCH/4-T0-16 LINE DECODER 

HCC/HCF4514B OUTPUT "HIGH" ON SELECT 
HCC/HCF4515B OUTPUT "LOW" ON SELECT 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• STROBED INPUT LATCH 
• INHIBIT CONTROL 
• INPUT CURRENT OF 100nAAT 18V AND 25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC 4514B/HCC4515B (extended temperature 
range) and the HCF 4514B/HCF4515B (intermediate 
temperature range) are monolithic integrated circuits 
available in 24-lead dual in-line plastic or ceramic pac­
kage and plastic micro package. The 
HCC/HCF4514B/4515B consisting of a 4-bit strobed 
latch and a 4 to 16 line decoder. The latches hold the 
last input data presented prior to the strobe transition 
from 1 to 0. Inhibit control allows all outputs to be pla­
cedato (HCCIHCF4514B)or1 (HCC/HCF4515B) re­
gardless of the state of the data or strobe inputs. The 
decode truth table indicates all combinations of data 
inputs and appropriate selected outputs. 

June 1989 

F EY 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 
(Micro Package) 

ORDER CODES: 
HCC45XXBF HCF45XXBEY 

HCF45XXBM1 

PIN CONNECTIONS 

STROBE [ 1 24 ] Voo 

DATA , [ 2 23 ] INHIBIT 

DATA 2 [ 3 22 ) DATA 4 

57 [ 4 21 ) DATA 3 

56 5 20] s 10 

55 6 19 ] 5 11 

54 7 18) s • 

53 8 17) 5 9 

51 9 16) s 14 

52 10 15 ) s 15 

so 11 14 J 5 12 

Vss [12 13 J s 13 

S-2266 
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HCC/HCF45148/4515B 

FUNCTIONAL DIAGRAM 

v00 = 24 

Yss = 12 

DATA 2 

DATA 3 

STROBE 

INHIBIT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VDD . Supply Voltage HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power D1ssipat1on (per package) 
D1ssipat1on per Output Transistor 
forT op =Full Package-temperature Range 

Top Operatmg Temperature : HCC Types 
HCF Types 

Tslg Storage Temperature 

so 
51 

52 

5J 

55 

56 

4 to t6 57 

DECODER 
59 

510 

511 

512 

S1J 

514 

515 

s- 165~/1 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0 5 to Voo + 0.5 v 
±10 rnA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 
-65 to+ 150 oc 

Stresses above those listed under "Absolute Max1mum Ratmgs" may cause permanent damage to the dev1ce Th1s 1s a stress 
rat1ng only and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operational sec­
ttons of thts spectftcatton IS not tmplled. Exposure to absolute maxtmum rattng condttions for external penods may affect devtce 
reliability. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to VDD v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types - 40 to+ 85 oc 
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LOGIC DIAGRAM AND TRUTH TABLE 

Strobe= I 

IMMI.IT ~-----------

Data 

• AU.N'UTS~ 
•sr-RDCOSIMDS 
PAOTECTIIIN NETWDAII. 

WAVEFORMS 

HCC/HCF4514B/4515B 

iil'D 11 

"l'!:l 1 Sl 

Alll'li' I 

ilclr 7 

Aicii ' 

Selected Output 

Inhibit 
Inputs HCC/HCF 45148 = Logic 1 Setup Time and Strobe Pulse Width. 

D C 8 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 1 
0 0 1 
0 0 1 
0 0 1 

0 1 0 
0 1 0 
0 1 0 
0 1 0 

0 1 1 
0 1 1 
0 1 1 
0 1 1 

1 X X 

X= Don't Care 
1 =high 

0 
0 
1 
1 

0 
0 
1 
1 

0 
0 
1 
1 

0 
0 
1 
1 

X 

(High) 
A HCC/HCF 45158 = Logic 0 

(Low) 

0 so 
1 51 
0 52 
1 S3 

0 54 
1 S5 
0 S6 
1 S7 

0 sa 
1 S9 
0 S10 
1 S11 

0 512 
1 S13 
0 S14 
1 515 

X All Outputs= 0, HCC/HCF 45148 
All Outputs = 1, HCC/HCF 45158 

~ SC:S·1HOMSDN 
6. ..,, iiiiDICMI~!.IEI!:'IMiiiOODCI 
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HCC/HCF4514B/4515B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo Tlow 
. 25'C THogh 

. Unit 

(V) (V) (~A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 ~ 
015 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input Htgh 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 <1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

015 2.5 5 -1.53 -1.36 -3.2 - 1.1 

HCF 015 4.6 5 -0.52 - 0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output 01 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH. Ill Input HCC 
±10-5 

Leakage Types 0/18 18 ± 0.1 ± 0.1 ± 1 

Current Any Input ~ 
HCF 
Types 

0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c, Input Capacitance Any Input 5 7.5 pF 

• T Low= - 55"C for HCC dev1ce - 40"C for HCF device. 
• T Hogh= + 125"C for HCC dev1ce + 85"C for HCF device 

The No1se Margin for both "1" and "0" level IS 1V m1n. w1th Voo = 5V, 2V m1n With Voo = 10V, 2.5 V m1n. wtth Voo = 15V. 

4/7 W'/ SGS·ntOMSON 
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HCC/HCF4514B/4515B 

DYNAMIC ELECTRICAL CHARACTERISTICS 
(T amb = 25°C, CL = 50pF, RL = 200kQ, all input rise and fall time = 20ns) 

Test Conditions Value 
Symbol Parameter Unit 

Voo (V) Min. Typ. Max. 

tPHL, Propagation Delay Time 5 485 970 
tPLH Strobe or Data 10 185 370 ns 

15 135 270 

5 250 500 
Inhibit 10 110 220 ns 

15 85 170 

tTHL, Transition Time 5 100 200 
hHL 10 50 100 ns 

15 40 80 

tw Strobe Pulse Width 5 250 125 

10 100 50 ns 

15 75 40 

tsetup Setup Time 5 150 75 

10 70 35 ns 

15 40 20 

Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Characteristics. 
G-2336 

f-- UI 
f-- ~mb·25'C VGS"'~ 

20 

16 

"" 
I-

12 f . .h .... ·- - 1---

rz 
sv 1--- 1---f1 r;;; 

~ -; LIJ f--

10 12 Vos(V) 10 12 Vos (V) 
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HCC/HCF4514B/4515B 

Typical Output High (source) Current Charac­
teristics. 

- 1oH 

(mAl 

10 

20 

30 

~ 
1"-.. VGs=-SV 

l\. 
1\ 

\ 

' 
I'\ 

lamb=25"C 

I 

G 2331 

-10V 

1'-
I' - ff 

10 -Vos (V) 

Typical Strobe or Data Propagation Delay Time vs. 
Load Capacitance. 

tPLH 
tPHl =2s•c 
(ns) 

700 

600 

500 
DO = 

400 

300 

200 
1()V 

15V 
100 

10 20 30 40 50 60 70 eo CL (pF) 

Typical Transition Time vs. Load Capacitance. 
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I TL H r,--,-r,-,-,---,,-,--,-,-,--,-,-,-,-i'G~-2"'00n'" 

ITHL 
(ns) 

160 f-++-11-++-11-++-tl-+++-++-+-+-+-+-t--J 

140 f-++-J-++-J-++-f-++,f-++-IL/h.f"!-r'-H 

120 f-t+t++t-t+lv.0~0~.5,.J-c:V!''t-H+H 
100 ~:t~t:~t:~~~tj±::tjj:j 

I I ! I 

eo 

60 10V 

40 
15V 

20 

10 20 JO 40 so 60 10 so cL (pFl 

Minimum Output High (source) Current Charac­
teristics. 

-loH 

(mA ) _} 

10 

15 

t-. VGs=-5V 

~ 
1\' 

\ 
1--. 

'( 

lamb=2~-:l 

I I 

G 2339 

t- r-- --

!-
-

_,Qv- - t- t-

' 
f'-._-15V 

. I ' ~T i 
10 -Vos cv> 

Typical Inhibit Propagation Delay Time vs. Load Ca­
pacitance. 

tPLH 
tPHL T o25"'C 
(ns) 

300 

DO = V 

200 

10V 

100 15V 

10 20 JO 40 50 60 70 eo CL (pF) 

Typical Strobe or Data Propagation Delay Time vs. 
Supply Voltage. 

tPLH 
1PHL T•mb = 25• 
(ns) :zSOpF 

700 

600 

500 

400 

300 

200 

100 

8 10 12 14 16 Voo(V) 



Typical Power Dissipation vs. Frequency. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

Voo 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Yss 

Yoo 

Yss 

Voo 

5-199412 

HCC/HCF4514B/4515B 

Noise Immunity. 

Yss 5·2079/1 
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HCC/HCF4517B 

DUAL 64-STAGE STATIC SHIFT REGISTER 

• CLOCK FREQUENCY 12MHz (TYP.) AT Voo = 
10V 

• SCHMITI TRIGGER CLOCK INPUTS ALLOW 
OPERATION WITH VERY SLOW CLOCK RISE 
AND FALL TIMES 

• THREE-STATE OUTPUTS 
• QUIESCENT CURRENT SPECIFIED AT 20V 

FOR HCC DEVICE 
• STANDARDIZED, SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURREN OF 100nA AT 18V AND 25'C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4517B (extended temperature range) and 
HCF4517B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package. 

The HCC/HCF4517B dual 64-stage static shift 
register consists of two independent registers each 
having a clock, data, and write enable input and out­
puts accessible at taps following the 16th, 32nd, 
48th, and 64th stages. These taps also serve as 
input points allowing data to be inputted at the 17th, 
33rd, and 49th stages when the write enable input 
is a logic 1 and the clock goes through a low-to-high 
transition. The truth table indicates how the clock 
and write enable inputs control the operation of the 
HCC/HCF4517B. Inputs at the intermediate taps 
allow entry of 64 bits into the register with 16 clock 
pulses. The 3-state outputs permit connection of this 
device to an external bus. 

September 1988 

-
. 

. 

EV 
(Plastic Package) 

C1 

F 
(Ceramic Package) 

(Chip Carner) 

ORDER CODES : 
HCC4517BF HCF4517BM1 

HCF4517BC1 

PIN CONNECTIONS 

11 16 ~ 

I 2 15 ~ a1s8 

I 3 14 ~ Q488 

14 13 ~ 

Is 12 cL6 

Is 11 QS46 

7 10 

8 9 

S-5127 
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HCC/HCF4517B 

FUNCTIONAL DIAGRAM (one half) 

0 -----101 
16 STAGES 

WE----

STAGE 16 
OUT/IN TAP 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power D1ss1pat1on (per package) 
Dissipation per Output Transistor 

STAGE 32 
OUT/IN TAP 

forT op =Full Package-temperature Range 

Top Operatmg Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

• 
STAG€48 

OUT/IN TAP 

Value 

- 0.5 to+ 20 
- 0.5 to+ 18 

- 0.5 to Voo + 0 5 

± 10 

200 

100 

-55 to+ 125 
-40 to+ 85 

- 65 to+ 150 

• 
STAGE64 
OUT/IN TAP 

Unit 

v 
v 
v 

mA 

mW 

mW 
oc 
oc 
oc 

Stresses above those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce Th1s IS a stress 
ratmg only and funct1onal operation of the dev1ce at these or any other cond1t1ons above those md1cated 1n the operatiOnal sections 
of this spec1f1cat1on 1s not 1mphed Exposure to absolute max1mum rat1ng cond1t1ons for extended penods may affect dev1ce reliability. 
• All voltages are With respect to Vss (GND) 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types - 40 to+ 85 oc 
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LOGIC DIAGRAM AND TRUTH TABLE 

Clock 

0 

0 

1 

1 

I 

I 
\_ 

\._ 

•oo 

•an ~-4 
•PROTECTED BY COS/MOS --­

PROTECTlON ~K 
Vss 

Write Data 
Enable 

0 X 

1 X 

0 X 

1 X 

0 Olin 

1 D1ln 

0 X 

1 X 

.1.048 

Stage 16 
Tap 

016 

z 
016 

z 
016 

017 In 

016 

z 

HCC/HCF4517B 

~r=l_~~-_:-
T PROTECTION NETWORK 

•ss 

Stage 32 Stage 48 Stage 64 
Tap Tap Tap 

032 048 064 

z z z 
032 048 064 

z z z 
032 048 064 

033 In 049 In z 
032 048 064 

z z z 
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HCC/HCF4517B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo Tlow . 25'C TH, h 

. Unit 
(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 5 0.04 5 150 
Current HCC Of10 10 10 0.04 10 300 

Types Of15 15 20 0.04 20 600 
Of20 20 100 0.08 100 3000 !lA 

HCF 
Of 5 5 20 0.04 20 150 
Of10 10 40 0.04 40 300 

Types 
Of15 15 80 0.04 80 600 

VoH Output High Of 5 < 1 5 4.95 4.95 4.95 
Voltage Of10 < 1 10 9.95 9.95 9.95 v 

Of15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0.05 0.05 0.05 v 

15f0 < 1 15 0.05 0.05 0.05 
v,H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 

Voltage 1f9 < 1 10 7 7 7 v 
1.5f13.5 < 1 15 11 11 11 

v,L Input Low 4.5f0.5 < 1 5 1.5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5f1.5 < 1 15 4 4 4 

loH Output Of 5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 - 3.4 -6.8 - 2.4 
Of 5 2.5 5 -1.53 -1.36 -3.2 -1.1 mA 

HCF Of 5 4.6 5 -0.52 -0.44 -1 -0.36 
Types Of10 9.5 10 -1.3 -1.1 -2.6 -0.9 

Of15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output 
HCC 

Of 5 0.4 5 0.64 0.51 1 0.36 
Sink Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 34 6.8 2.4 
Of 5 0.4 5 0.52 0.44 1 0.36 mA 

HCF 
Of10 0.5 10 1.3 1.1 2.6 0.9 Types 
Of15 1.5 15 3.6 3.0 6.8 2.4 

I1H, I1L Input HCC Of18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input 
Current HCF !lA 

Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

loH, loL 3-State HCC 
±10-4 Output Types Of18 18 ± 0.4 ± 0.4 ±12 

Leakage HCF 
Of18 ±10-4 !lA 

Current Types 15 ± 1.0 ± 1.0 ± 7.5 

c, Input Capacitance Any Input 5 7.5 pF 

• T Low = - 55'C for HCC dev1ce : - 40'C for HCF dev1ce. 
• T H1gh = + 125'C for HCC dev1ce . + 85'C for HCF device. 
The No1se Marg1n for both "1" and "0" level IS : 1 V m1n. w1th Voo = SV, 2V m1n. With Voo = 1 OV, 2.5V m1n w1th Voo = 15V, 
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HCC/HCF4517B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, Input lr, 11 = 20ns, CL = SOpF, 
RL = 200kQ) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

IPHL, IPLH Propagation Delay Time : 5 200 400 
CL to Btt 16 Tap 10 110 220 

15 90 180 

tPLZ, IPHZ 3-State Output WE to B1t 16 Tap 5 75 150 
IPZL, lpzH (see note) 10 40 80 

15 30 60 

tTHL, ITLH Output Transition Time 5 100 200 

10 50 100 

15 40 80 

tsetup Write Enable to Clock 5 - 100 -50 

10 -50 -25 

15 -30 -15 

tsetup Data to Clock 5 - 100 -50 

10 -60 -30 

15 -30 -15 

Write Enable to Clock 5 50 100 
Release T1me 10 25 50 

15 20 40 

!hold Data to Clock 5 100 200 

10 50 100 

15 25 50 

lw Minimum Clock Pulse Width 5 90 180 

10 40 80 

15 25 50 

fcL Max1mum Clock Input 5 3 6 
Frequency 10 6 12 

15 8 15 

It, lr Maximum Clock Input Rise 5 
or Fall Time 10 UNLIMITED 

15 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

flS 

Note Measured at the po1nt of 10% change 1n output load of SOpF, R, = 1kQ to Voo for tPzL, tPLz and R, = 1k0 to Vss for tPHZ 
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HCC/HCF4517B 

WAVEFORMS 

CLK 

WE 

"""'4"·) r----\ I (}32133. ___J \__/ 
Q16117 

Q64 

Output Low (sink) Current Characteristics. 

loL ,.,---,--,--,--,-,---,---,--,--,--,-,-,--T•-"l"'"'--,' 

inA) 

24 v 
20 

16 

12 
I 

1/J 

F· -- sv 

10 12 Vos(V) 

Typical Transition Time vs. Load Capacitance. 
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Output High (source) Current Characteristics. 
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20 
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-
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Typical Propagation Delay Time vs. Load 
Capacitance. 
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Typical Dynamic Power Dissipation vs. Fre­
quency. 

D 

(JlN) Ffl 

tO' 

! 
103 , . 

lc~ = 
' ·---

102 8 . . 
' II 

10 

' ' ... ' ... ' . " 
10 10' 103 f(kHz) 

Dynamic Power Dissipation and Waveforms. 

TEST CIRCUITS 

INPUTS 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
v00 AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

S-199412 

HCC/HCF45178 

S- 2079/1 
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HCC/HCF4517B 

TEST CIRCUITS (continued) 

Yoo 

S-199211 
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HCC/HCF4518B DUAL BCD UP-COUNTER 

HCC/HCF4520B DUAL BINARY UP· 
COUNTER 

• MEDIUM-SPEED OPERATION- 6MHz TVP. 
CLOCK FREQUENCY AT 10V 

• POSITIVE - OR NEGATIVE - EDGE TRIGGE­
RING 

• SYNCHRONOUS INTERNAL CARRY PROPA­
GATION 

• QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 1 OOnA AT 18V AND 25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N"13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4518B/4520B (extended temperature ran­
ge) and HCF4518B/4520B (intermediate tempera­
ture range) are monolithic integrated circuits, 
available in 16-lead dual in-line plastic or ceramic 
package and plastic micro package. The 
HCCIHCF4518B Dual BCD Up Counter and 
HCCIHCF4520B Dual Binary Up Counter each con­
sist of two identical, internally synchronous 4-stage 
counters. The counter stages are D-type flip-flops 
having interchangeable Clock and Enable lines for 
incrementing on either the positive-going or negati­
vei:Joing transition. For single-unit operation the 
Enable input is maintained "high" and the counter 
advances on each positivei:Joing transition of the 
Clock. The counters are cleared by high levels on 
their Reset lines. The counter can be cascaded in 
the ripple mode by connecting Q4 to the enable in­
put of the subsequent counter while the clock input 
of the latter is held low. 

June 1989 

HCC/HCF4518B 
HCC/HCF4520B 

DUAL UP-COUNTERS 

--EV F 
(Plastic Package) (Ceramic Frit Seal Package) 

~. 
M1 C1 

(Micro Package) (Plastic Chtp Carrier) 

ORDER CODES : 
HCC45XXBF HCF45XXBM1 
HCF45XXBEV HCF45XXBC1 

PIN CONNECTIONS 

CLOCK A 1 16 voo 

ENABLE A 2 15 RESET B 

Q1A 14 Q4B 

Q2A 13 Q3B 

Q3A 12 Q2B 

Q4A , Q1B 

RESET A 7 10 ENABLE B 

Vss 90 CLOCK B 

5-1626/1 
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HCC/HCF4518B/4520B 

FUNCTIONAL DIAGRAM 

CLOCK A 

RESET A----------' 

CLOCK B 

S-1595/1 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo 
. Supply Voltage: HCC Types 

HCF Types 

VI Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power Diss1pation (per package) 
Diss1pat10n per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tslg Storage Temperature 

QIA 

Q2A 

Q3A 

Q4A 

QIB 

Q28 

Q3B 

Q4B 

Value 

-0.5 to+ 20 
- 0.5 to+ 18 

- 0.5 to Voo + 0.5 

±10 

200 

100 

-55 to+ 125 
-40to+85 

-65 to+ 150 

Unit 

v 
v 
v 

mA 

mW 

mW 

oc 
oc 
oc 

Stresses above those listed under "Absolute Maximum Ratmgs" may cause permanent damage to the dev1ce Th1s 1s a stress 
ratmg only and functional operatiOn of the dev1ce at these or any other cond1t1ons above those mdicated 1n the operational sect1ons 
of th1s spec1f1cat1on IS not 1mphed. Exposure to absolute max1mum ratmg cond1t1ons for external periods may affect device reliability 
• All voltage values are referred to Vss pm voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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LOGIC DIAGRAMS (for one of two identical counter) 

Decade Counter for 45188. 

Voo 

*All INPUTS PROTECTED4 
BV STAHOAAD COSIMOS 
PROTECTION NETWORK 

Vss 

Binary Counter for 45208. 

Voo 

*ALL INPUTS PAOTECTED4 
BV STANDA.AO COSIMOS 
PROTECTION NETWORK 

Vss 

Q2 

HCC/HCF4518B/4520B 

Q] 04 
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HCC/HCF45188/4520B 

TRUTH TABLE 

Clock Enable Reset Action 

r 1 0 Increment Counter 

0 -\ 0 Increment Counter 

-\ X 0 No Change 

X r 0 No Change 

r 0 0 No Change 

1 \_ 0 No Change 

X X 1 01 Thru 04 = 0 
X = Don't Care Log1c 1 = High State Log1c 0 = Low 

TIMING DIAGRAM 

CLOCK 

RESEI 

Ql 

02 
HCC/HCF 

45188 

QJ 

Q4 

01 

02 
HCC/HCf 

45208 

UJ 

04 
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HCC/HCF4518B/4520B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter VI Yo llol Voo Tlow 
. 25°C THogh 

. Unit 

(V) (V) (ftA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 f1A 
015 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

015 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH• I1L Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input f1A Current HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

cl Input Capacitance Any Input 5 7.5 pF 

• TLow =- 55'C for HCC dev1ce . - 40'C for HCF dev1ce . 
• TH,gh = + 125"C for HCC deviCe + ss·c for HCF deVICe. 

The No1se Margm for both "1" and "0" level IS IV mm. With Voo = SV, 2V m1n. w1th Voo = 10V, 2 5V m1n. With Voo = 15V. 
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HCC/HCF4518B/4520B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 = 0.3%/oC values, all input rise and fall time= 20ns) 

Symbol 
Test Conditions Value 

Parameter 
Voo (\/) Min. Typ. 

lpLH• Propagation Delay Time 5 280 
lpHL (clock or enable to output) 10 115 

15 80 

lpLH• Propagation Delay Time 5 330 
lpHL• (reset to output) 10 130 

15 90 

tTLH hHL Transition Time 5 100 

10 50 

15 40 

lw Clock Pulse Wtdth 5 200 100 

10 100 50 

15 70 35 

lw Reset Pulse Width 5 250 125 

10 110 55 

15 80 40 

lw Enable Pulse Width 5 400 200 

10 200 100 

15 140 70 

t,.. Clock or Enable Rtse and Fall 5 
~ Time 10 

15 

I max Maximum Clock Frequency 5 1.5 3 

10 3 6 

15 4 8 

t,., Clock Input Rise or Fall Time 5 
~ 10 

15 

6/9 
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Unit 
Max. 

560 

230 ns 

160 

650 

225 ns 

170 

200 

100 ns 

80 

ns 

ns 

ns 

15 

15 llS 

5 

MHz 

15 

5 llS 

5 



Typical Output Low (sink) Current Characteristics. 

G-2336 

f-+-
Tamb"'zs•c 

~!.:15Vf-

24 1...-
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16 
luN 

1.-- ·-
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lh 
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Typical Output High (source) Current Charac· 
teristics. 
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-loH 
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Typical Propagation Delay vs. Load Capacitance, 
Reset to output. 

Ci 189~1 
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HCC/HCF4518B/4520B 

Minimum Output Low (sink) Current Charac­
teristics. 

~ i! 
10 
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Minimum output High (source) Current Charac­
teristics. 
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Typical Propagation Delay Time vs. Load Capaci­
tance, Clock or Enable to Output. 

1pLH 
tPHL 
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HCC/HCF45188/45208 

Typical Transition Time vs. load Capacitance. 

'nH 
tTHl T mb =2s•c 
(ns) 

160 

140 

120 
DD= 

100 A' 

80 

60 10 -40 
15V 

20 

10 20 30 40 50 60 70 80 CL (pFl 

Typical Power Dissipation/Counter vs. Frequency. 

TYPICAL APPLICATIONS 

Typical Maximum-clock Frequency vs, Supply 
Voltage. 

tmaxrT-r-rr;-r-r~rT-r-rr>-r-ri"~~r''T", 
(MHz} 

15 

10 

Ta.mb = 2s•c 
CL • 50pF 

-+-+-+-+-+-+ ;_ 

+ 
i 1 

10 1s v00 <v) 

RIPPLE CASCADING OF FOUR COUNTERS WITH POSITIVE-EDGE TRIGGERING. 

ClOCtl: 
INPUT 

______ tiCC_ItiC_F_~~8!!-2(!B ___ _ 
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HCC/HCF4518B/4520B 

SYNCHRONOUS CASCADING OF FOUR BINARY COUNTERS WITH NEGATIVE-EDGE TRIGGERING. 

CLOCK INPUT 

../'\... 
~--------------

1 ~-------+--------~~~~~-+-+---+----~------~--~~--. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L _____ _ 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Noise Immunity. 

Voo 

S-2079!1 
Vss 

5-199211 

Dynamic Power Dissipation. 

Voo 

S-199411 

vss 
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DESCRIPTION 
The HCC4519B and HCF4519B are monolithic in­
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages or in 16-pin SO micro­
packages. 

The HCC4519B and HCF4519B can be used for 
three different functions. They are : 

1) a 4-bit and/or selector, 

2) a quad 2-channel data selector, 

3) a quad exclusive "NOR" gate. 

September 1990 

HCC4519B 
HCF45198 

4 - BIT AND/OR SELECTOR 
PRODUCT PREVIEW 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4519 BF HCF4519 BM1 
HCF4519 BEY HCF4519 BC1 

PIN CONNECTION (top view) 

V DD 

x3 
8 

z3 
z2 
Z1 

Zo 

A 

PC10010 
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HCC4521B 
HCF4521 8 

24- STAGE FREQUENCY DIVIDER 

• VERY LOW QUIESCENT CURRENT 
• HIGH NOISE IMMUNITY 
• VOLTAGE SUPPLY RANGE 3V TO 18V 
• ALL STAGES ARE RESETIABLE 
• RESET DISABLES THE RC OSCILLATOR FOR 

LOW STANDBY POWER DRAIN 
• RC AND CRYSTAL OSCILLATOR OUTPUT 

ARE CAPABLE OF DRIVING EXTERNAL 
LOADS 

DESCRIPTION 

The HCC4521 B and HCF4521 B are monolithic in­
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages and plastic micro pack­
ages. 

The HCC4521 Band HCF4521 B have a chain of 24 
flip-flops with an input circuit that allows three modes 
of operation. The input circuit functions as a crystal 
or an RC oscillator or as an input buffer for an ex­
ternal oscillator. Each flip-flop preforms a divide-by­
two function giving a total count of 224 = 16, 777, 
216. The count advances on the negative going 
edge of the clock. Access is available to the final 
seven stages giving the device added flexibility. 

September 1990 

PRODUCT PREVIEW 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) .,. • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4521 BF HCF4521 BM1 
HCF4521 BEY HCF4521 BC1 

PIN CONNECTION (top view) 

Voo 

O.n 

0.22 

0.21 

0.20 

0.19 

a.,8 

IN1 

S(-0394 
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HCC4522B 
HCF4522B 

PROGRAMMABLE BCD DIVIDER-BY-N COUNTER 

• VERY LOW QUIESCENT CURRENT 
• HIGH NOISE IMMUNITY 
• SUPPLY VOLTAGE RANGE3VTO 18V 
• INTERNALLY SYNCHRONOUS FOR HIGH IN­

TERNAL AND EXTERNAL SPEEDS 
• 5.0MHz COUNTING RATE 
• INCREMENTED ON POSITIVE TRANSITION 

OF CLOCK OR NEGATIVE TRANSITION OF 
CLOCK INHIBIT 

• ASYNCHRONOUS PRESET ENABLE 

DESCRIPTION 
The HCC4522B and HCF4522B are monolithic in­
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages and plastic micro pack­
ages. 

The HCC4522B and HCF4522B are program­
mable, BCD down counters with a decoded "0" state 
output for divide-by-N applications. The counters 
are cascadable. In single stage applications the "0" 
output is applied to the Preset Enable input. The 
cascade feedback input allows cascade divide-by-N 
operation with no additional gates required. The 
clock Inhibit input allows disabling of the pulse 
counting function. 

Applications for these programmable divide-by-N 
counters include frequency synthesizers, phase­
locked loops and other frequency dividing circuits 
where low power and/or high noise immunity is re­
quired. 

September 1990 

PRODUCT PREVIEW 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) .,. • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4522 BF HCF4522 BM1 
HCF4522 BEY HCF4522 BC1 

PIN CONNECTION (top view) 

p] 

PRESET 
ENABLE 

CLOCK 

Voo 

Uz 

CASCADE 
FEEDBACK 

""0"" 

P, 

MASTER 
RESET 
a, 
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• CASCADABLE IN MULTIPLES OF 4-BITS 
• SET TO 9 INPUT AND 9 DETECT OUTPUT 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES " 

DESCRIPTION 

The HCC4527B (extended temperature range) and 
HCF4527B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in line plastic or ceramic package. 

The HCC/HCF4527B is a low power 4 bit digital rate 
multiplier that provides an output pulse rate which is 
the clock input pulse rate multiplied by 1/1 0 times the 
BCD input. For example, when the BCD input is 8, 
there will be 8 output pulses for every 10 input pul­
ses. This device may be used to preform arithmetic 
operations (add, subtract, divide, raise to a power), 
solve algebraic and differential equations, generate 
naturellogarithms and trigonometric functions, AID 
and D/A conversion, and frequency division. 

September 1990 

HCC4527B 
HCF4527B 

BCD RATE MULTIPLEXER 

EY F 
(Plastic Package) (Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4076BF HCF4076BEY 

HCF4076BC1 

PIN CONNECTIONS 

"9" OUT 

c 
D 

SET TO "9" 

OUT 

OUT 
INHIBIT OUT 
(CARRY) 
Yss 

[ 1 

[ 2 

[ 3 

[ 4 

( 5 

( 6 

( 7 

I s 

16 

15 

u 

13 

12 

11 

10 

9 

PC101!160 

Yoo 

B 

A 

CLEAR 

CASCADE 
INHIBIT IN 
(CARRY) 
STROBE 

CLOCK 
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HCC/HCF45278 

FUNCTIONAL DIAGRAM 

INHIBIT IN 
(CARRY) 

SET TO 
NINE 

CLEAR 

V00 =16 

Vss =8 
INHIBIT OUT 
(CARRY) 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo * Supply Voltage: HCC Types 
HCF Types 

v, Input Voltage 

h DC Input Current (any one input) 

Pto; Total Power Dissipation (per package) 
DISSipation per Output Transistor 
for Top= Full Package Temperature Range 

Top Operating Temperature: HCCTypes 
HCFTypes 

Tsto Storage Temperature 

BCD RATE 
SELECT 
INPUTS 

STROBE 

CASCADE 

OUT}~ 
OUT ~ 

Value 

-0.5 to +20 
-0.5 to +18 

-0.5 to Voo + 0.5 

±10 

200 

100 

-55 to +125 
-40 to +85 

-65 to +150 

Unit 

v 
v 
v 

mA 

mW 

mW 
oc 
oc 

oc 

Stresses above those hsted under" Absolute Maximum Rat1ngs" may cause permanent damage to the dev1ce. This IS a stress rat1ng only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification IS not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 
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LOGIC DIAGRAM 

14 ~--------------------------------
15 ~--------------------------­

c ' ~_,:~--q>-------------------------, 
J-~ 

lr1HIBI!_I_~--4>-- . _ 

ClOCK 

I 
I 
I 
-~ 

HCC/HCF4527B 

STROEE 
-·---- --- 10 

CASCADE 
,------12 

"9 

LC~0750 

L __ -- ------------
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HCC/HCF45278 

TRUTH TABLE 

r--- Inputs 

Number of Pulsed or Logic Level 
(0 = Low; 1 = High; X = Don't Care) 

D c 8 A CLK INH IN STR CAS CLR 

0 0 0 0 10 0 0 0 0 

0 0 0 1 10 0 0 0 0 

0 0 1 0 10 0 0 0 0 

0 0 1 1 10 0 0 0 0 

0 1 0 0 10 0 0 0 0 

0 1 0 1 10 0 0 0 0 

0 1 1 0 10 0 0 0 0 

0 1 1 1 10 0 0 0 0 

1 0 0 0 10 0 0 0 0 

1 0 0 1 10 0 0 0 0 

1 0 1 0 10 0 0 0 0 

1 0 1 1 10 0 0 0 0 

1 1 0 0 10 0 0 0 0 

1 1 0 1 10 0 0 0 0 

1 1 1 0 10 0 0 0 0 

1 1 1 1 10 0 0 0 0 

X X X X 10 1 0 0 0 

X X X X 10 0 1 0 0 

X X X X 10 0 0 1 0 

1 X X X 10 0 0 0 1 

0 X X X 10 0 0 0 1 

X X X X 10 0 0 0 0 
e Output same as the f1rst 16 lines of th1s truth table (dependmg on value of A, B, C, D) 

• Depends on 1nternal state of counter 
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Outputs 

Number of Pulses or Output 
Logic Level 

(L = LOW, H = High) 
~- INH "9" 

SET OUT OUT 
OUT OUT 

0 L H 1 1 

0 1 1 1 1 

0 2 2 1 1 

0 3 3 1 1 

0 4 4 1 1 

0 5 5 1 1 

0 6 6 1 1 

0 7 7 1 1 

0 8 8 1 1 

0 9 9 1 1 

0 8 8 1 1 

0 9 9 1 1 

0 8 8 1 1 

0 9 9 1 1 

0 8 8 1 1 

0 9 9 1 1 

0 • • H • 
0 L H 1 1 

0 H • 1 1 

0 10 10 H L 

0 L H H L 

1 L H L H 



HCC/HCF4527B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter Vt Vo llol Voo TLOw* 25 °C THIGH. Unit 

(V) (V) (~) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 
0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 
~ 

HCF 
0/5 5 20 0.04 20 150 

Types 0/10 10 40 0 04 40 300 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4 95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input Htgh 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

v1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3 2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -42 -3.4 -6.8 -2.4 mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 

0/10 9.5 10 -1.3 -1 .1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 24 mA 

HCF 
0/5 0.4 5 0.53 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, IlL Input Leakage 0/18 
Any Input 

18 ±0.1 ±10·5 ±0.1 ±1 JlA 
Current 0/15 15 ±0.3 ±10·5 ±0.3 ±1 JlA 

Cl Input Capacitance Any Input 5 7.5 pF 
• T Low ~ -55 'C for HCC dev1ce· -40 'C for HCF dev1ce 
• THIGH~ +125 'C for HCC dev1ce: +85 'C for HCF dev1ce 
The No1se Marg1n for both "1" and "0" level1s. 1 V m1n. With Voo ~ 5 V, 2 V m1n. With Voo ~ 10 V, 2.5 V m1n With Voo ~ 15 V 
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HCC/HCF4527B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

~ ~- ·~~-~--- ---------

Symbol Parameter 
Test Conditions Value 

Unit 
Voo (V) Min. Typ. Max. 

tPLH Propagation Delay Time 5 110 220 
IPHL Clock to Output) 10 55 110 ns 

15 45 90 

IPLH Propagation Delay T1me 5 150 300 
tPHL Clock or Strobe to Output 10 75 150 ns 

15 60 120 

IPLH Propagation Delay T1me 5 320 640 
Clock to Inhibit Output 10 145 290 ns 

15 100 200 -------
IPHL Propagation Delay Time 5 250 500 

Clock to Inhibit Output 10 100 200 ns 

15 75 150 

tPLH Propagation Delay T1me 5 380 76_()_ 
tPHL Clear to Output 10 175 550 ns 

15 130 260 
·--- -·-- ---·- - --

tPLH Propagation Delay T1me 5 300 600 

tPHL Clock to "9" or "1" Q Output 10 125 250 ns 

15 90 180 
--- 1- --- --- ----- ---- ---- ----- ~---~-~ 

tPLH Propagation Delay T1me 5 90 180 
IPHL Cascade to Output 10 45 90 ns 

15 35 70 -- ~ ----- -------- --
IPLH Propagation Delay T1me 5 130 260 
IPHL lnh1b1t Input to Inhibit Output 10 60 120 ns 

15 45 90 

tPLH Propagation Delay Time 5 330 660 
IPHL Set to Output 10 150 300 ns 

15 110 220 

ITHL Trans1t1on T1me 5 100 200 
1TLH 10 50 100 ns 

15 40 80 

fcL Max1mum Clock Frequency 5 1 2 2.4 

10 2.5 5 MHz 

15 3.5 7 

tw Clock Pulse Width 5 330 165 

10 170 85 ns 

15 100 50 

lr, !1 Clock Rise or Fall Time 5 15 

10 15 j.IS 

15 15 

tw Set or Clear Pulse Width 5 160 80 

10 90 45 ns 

15 60 30 

tsetup Inhibit Input Setup T1me 5 100 50 

10 40 20 ns 

15 20 10 
-·~---~---~ 
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HCC/HCF4527B 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter 

tR Inhibit Input Removal Time 

tR Set Remova Time 

tR Clear Removal Time 

APPLICATION NOTE 

For fractional multipliers with more than one digit, 
HCC/HCF4527B devices may be caseated in two 
different modes: the Add mode and the Mltiply mode 
(see figures 1 and 2). 

When two units are caseated in Add mode and pro­
grammed to 9 and 4 respectively, the more signifi­
cant unit will have 9 output pulses for every 10 input 
pulses and the other unit will have 4 output pulses 
for every 1 00 input pulses for a total of: 
9 4 94 

10+ 100 = 100 

In the multiply mode, the fraction programmed into 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 240 120 
10 130 65 ns 

15 110 55 
5 150 75 
10 80 40 ns 

15 50 25 
5 60 30 
10 40 20 ns 

15 30 15 

the first rate multiplier is multiplied by the fraction 
programmed into the second one: 
If N1 = 9 and N2 = 4 

4 
fouf2. = TO fout1 

9 
fou11 = TO fclock 

4 ( 9 ) 36 
fouf2. =TO X lW fclock = 1 OO fclock 

Therefore 36 output pulses for every 100 clock input 
pulses. 

7/9 

589 



HCC/HCF45278 

Fig. 1: Two HCC/HCF4527B Cascaded in The "Add" Mode With a Preset Number 

CLOCK 

OUT 
DR~ 

CLOCK 

!.lOST SIGNIFICANT 
DIGIT 

DRM CD 
A 

OUT 

c OUT 

INH D 
OUT 

CLOCK 

CASCADE 

INH. IN "9" 

ST 

LEAST SIGNIFICANT 
DIGIT 

DRM(i) 
A 

OUT 

c OUT 

D 
INH 
OUT 

CLOCK 

CASCADE 

INH. IN "9" 

ST 
s 

SCOSI!Sil 

t 
Tlt.11NG DIAGRAM SHOWING ONE FOUR OUTPUT P\ILSES CONrRIBUTEO BY DRM Q}TO OUTPUT FOR EVERY 100 
CLOCK PULSES Ill FOR PRESET N'H 

5CO~B60 

Fig. 2: Two HCC/HCF4527B Cascaded in The "Multiply" Mode With a Preset Number 

DRM CD DRM(i) 
A A 

OUT OUT 

c OUT c OUT 

D INH D 
OUT 

CLOCK CLOCK 

CASCADE CASCADE 

INH. IN "9" INH. IN "9" 

ST 

CLOCK 

SC0587D 
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HCC/HCF4527B 

Fig. 3: Timing Diagram (see Logic Diagram) 

0 ;z 3 A 5 7 8 19 0 2 3 .. 
CLOCK 

OA 

oe 

oc 

~ R oo 

R1 n 
R2 

Rj 

I I R41 
LJ u w 

OUTPUT (PIN >l I I 
I rL A ENABLED n I ~R£SET or 1 

IJ ENABLED 
~~rsrr or 2 

I 
C ENABLED 
~R£SET or 4 
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~R£SET or B 

f'R~SET Of l 
(A+B) 
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(A+B+C) 
PRESET OF 9 
(A+ D) 

INH. OUT 

OUT 9-
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HCC4529B 
HCF4529B 

DUAL 4-CHANNEL OR SINGLE 8-CHANNEL 
ANALOG DATA SELECTOR 

• DATA PATHS ARE BIDIRECTIONAL 
• 10 MHz OPERATION (typical) 
• 3-STATE OUTPUTS 
• "ON" RESISTANCE 125 W TYPICAL@ 15V 
• SUPPLY VOLTAGE RANGE= 3Vdc TO 18Vdc 

DESCRIPTION 

The HCC4529B (extended temperataure range) 
and HCF4529b (intermediate temperature range) 
are monolithic integrated circuits available in 16-
lead dual in line plastic or ceramic package and plas­
tic micropackage. 

The HCC/HCF4529b is a DUAL 4-CHANNEL or 8-
CHANNEL device. One of the two possible fun­
ctions can be selected by a proper input coding. For 
the single 8-bit mode Z and W output must be tied 
together. 

HCC/HCF4529B is suitable for digital as well as 
analogue applications, including 1 of 4 and 1 of 8 da­
ta selector functions. Dual binary to 1 of 4 or single 
binary to 1 of 8 decoder applications can be imple­
mented because the device allow analogue and 
bidirectional operation. 

September 1988 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

0 
C1 

(Chip Carrier) 

ORDER CODES : 
HCC4529BF HCF4529BM1 
HCF4529BEY HCF4529BC1 

PIN CONNECTIONS 
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HCC/HCF4529B 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo * Supply Voltage: HCCTypes -0.5 to +20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage ·0.5 to Voo + 0.5 v 
l1 DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
D1Ss1pat1on per Output Transistor 
for Top = Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types ·55 to +125 oc 
HCFTypes -40 to +85 oc 

Tstg Storage Temperature ·65to +150 oc 
.. 

Stresses above those hsted under" Absolute Max1mum Rat1ngs" may cause permanent damage to the deVIce Th1s 1s a stress rating only and functional 
operation of the device at these or any other conditions above those 1nd1cated in the operahonal secbons of this specification is not implied. Exposure 
1ll absolute max1mum rating conditions for external penods may affect d9VICe reliability 
• All voltage values are referred to Vss p1n voltage 

TRUTH TABLE 

STx STv B A z w MODE 
1 1 0 0 xo YO Dual 

1 1 0 1 X1 Y1 4-Channel 

1 1 1 0 X2 Y2 Mode 

1 1 1 1 X3 Y3 
2 Outputs 

1 0 0 0 xo 
Single 

1 0 0 1 X1 8-Channel 
1 0 1 0 X2 Mode 
1 0 1 1 X3 1 Output 

0 1 0 0 YO (ZandW 
tied 

0 1 0 1 Y1 together) 
0 1 1 0 Y2 

0 1 1 1 Y3 

0 0 X X High 
lm_pedance 

X = Don't care 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage: HCC Types 
HCF Types 

VI Input Voltage 

Top Operating Temperature: HCC Types 
HCFTypes 
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FUNCTIONAL DIAGRAM 

VDD=PIN 16 
Vss=PIN B 

Value 

3 to 18 
3 to 15 

0 to Voo 

·55 to +125 
·40 to +85 

z 

w 

SC-0379 

Unit 

v 
v 
v 
oc 
oc 



HCC/HCF4529B 

BLOCK DIAGRAM 

7 6 15 1 
B A ST-Y ST-X 

2x o0--t--+--t---+-+----l----...__-/ __ -1r··rci·-·: 
x, ~~+--i=~==t=::=)D)O---........ 

3 o---+-t--+---l-l----+--------
x2 !-l=d:b===E~D)C)---........ 
40---+--+-+--~~--+-----~ 

X3 l--!--Jd==~=~-L-/)o---, .. --, .... 1.. ..• , 

5 ~o----1--+-+--H~-------~; .... !.~ .... ~ 

14 oYo_----jt-=.±-=.-=.±===t3========~~--L/ __ )c _ ... --_---1-r·..,··:tc;·· i 
~-············' 

13 oy1--~=±==±===tj~========~--L/ __ )c _.._ ------1-c.--,·.f~~~.·.; 
L!====±::!===~J> 

12 oy2---+----l--l-------....___------1::::·f~::~~ 
SC-0380 
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HCC/HCF4529B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter V1s Vss Voo TLOw* 25 °C THIGH* Unit 

(V) (V) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 5 5 0.04 5 150 
Current HCC 10 10 0.04 10 300 

Types 15 20 0.04 20 600 

20 100 0 08 100 3000 
J.!A 

HCF 
5 20 0.04 20 150 

Types 10 40 0.04 40 300 

15 80 0.04 80 600 

SWITCH 

ON Resistance 
HCC 0$ VI 

5 880 470 1050 1200 

Types 5 Voo 
0 10 310 180 400 580 

15 220 125 280 400 n 

HCC 0$ VI 
5 880 470 1050 1200 

Types 5 Voo 
0 10 330 180 400 520 

15 230 125 280 360 

t.ON Resistance t.RoN 5 10 
(Between any 2 0 10 10 n 
channels) 

15 5 

OFF Any 
HCC 

Channel Channel 0 18 100 ±0 1 100 1000 nA 
Leakage OFF 

Types 

Current All Channel 
OFF HCC 

0 18 100 ±0 1 100 1000 nA 
(common Types 
OUT/IN) 

Any 
HCC 

Channel 0 15 300 ±0 1 300 1000 nA 
OFF 

Types 

All Channel 
OFF HCC 

0 15 300 ±0.1 300 1000 nA 
(common Types 
OUT/IN) 

CONTROL (Address or Inhibit) 

V1L Input Low = Voo RL=1Kn 5 1 5 1.5 1.5 
Voltage thru to Vss 10 3 3 3 v 

1Kf.l l1s < 2J.!A 
15 4 4 4 

V1H 
(On All 

Input H1gh OFF 5 3.5 3.5 3.5 
Voltage Channels) 10 7 7 7 v 

15 11 11 11 

I1H, IJL Input HCC 
V1 = 0/18V 18 ±0 1 ±10·3 ±0.1 ±1 Leakage Types 

J.!A Current HCF 
Types 

V1 = 0/15V 15 ±0.3 ±10·3 ±0 3 ±1 

cl Input Capacitance Any Input 5 7.5 pF 
• T Low = ·55 'C for HCC dev1ce -40 'C for HCF dev1ce 
• THIGH = + 125 'C for HCC dev1ce +85 'C for HCF dev1ce 
The No1se Margm for both "1" and "0" level IS 1 V m1n With Voo = 5 V, 2 V mm Wllh Voo = 10 V, 2 5 V m1n Wllh Voo = 15 V 
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HCC/HCF45298 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 
Test Conditions Value 

Unit 
Vss (V) Voo (V) Min. Typ. Max. 

tPLH V,n to Vaut Propagation Delay T1me 0 5 20 40 ns 
tPHL (CL = 50pF, RL = 1 KQ) 10 10 20 

15 8 15 

tPLH Propagation Delay Time, Control to Output, 0 5 200 400 ns 
tPHL Vin = Voo or Vss 10 80 160 

(V,n ,; 10 Vdc, CL = 50pF, RL = 1 KQ) 
15 50 120 

Crosstalk, Control to Output 0 5 5 mV 
(CL = 50pF, RL = 1 KQ, Rout = 10 KQ) 10 5 

15 5 

Maxtmum Control Input Pulse Frequency 0 5 5 MHz 
(CL = 50pF, RL = 1 KQ) 10 10 

15 12 

Sine Wave (Distortion) (V,n = 1. 77 Vdc RMS -5 5 0.36 % 
Centred@ 0.0 Vdc, RL = 10 KQ, I= 1 KHz) 

BW Bandwidth ( -3 dB) (V,n = 1. 77 Vdc RMS 
Centred @ 0 0 Vdc) 

-5 5 MHz 
(RL=1KQ) 35 
(RL = 10KQ) 28 
(RL = 100KQ) 27 
(RL = 1MQ) 26 

Feedthrough and Crosstalk -5 5 KHz 
~ Vout ) 0 Log, o 'V,;;" = - 50 dB 

L = 1KQ) 850 
(RL = 10KQ) 100 
(RL = 100KQ) 12 
(RL = 1MQ) 1.5 
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• CONVERTS FROM 1 OF 8 TO BINARY 
• PROVIDES CASCADING FEATURE TO HAN­

DLE ANY NUMBER OF INPUTS 
• GROUP SELECT INDICATES ONE OR MORE 

PRIORITY INPUTS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25°C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4532B (extended temperature range) and 
HCF4532B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 

The HCC/HCF4532 consists of combinational logic 
that encodes the highest priority input (D7-DO) to a 
3-bit binary code. The eight inputs, D7 through DO, 
each have an assigned priority. D7 is the highest 
priority and DO is the lowest. The priority encoder is 
inhibited when the chip-enable input E1 is low. When 
E1 is high, the binary representation of the highest­
priority input appears on output lines Q2-QO, and the 
group select line GS is high to indicate that priority 
inputs are present. The enable-out (Eo) is high when 
no priority inputs are present. If any one input is high, 
Eo is low and all cascaded lower-order stages are 
disabled. 

June 1989 

HCC/HCF4532B 

8-BIT PRIORITY ENCODER 

F EY 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4532BF HCF4532BM1 
HCF4532BEY HCF4532BC1 

PIN CONNECTIONS 

04 16 ~ voo 

05 15 ~ Eo 

06 14 GS 

07 4 13 D3 

El 5 12 D2 

Q2 6 11 D1 

Q1 10~ DO 

Vss 6 9 ~ QO 

5- 2248 
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HCC/HCF4532B 

FUNCTIONAL DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to V00 + 0.5 v 
I, DC Input Current (any one input) ±10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
DissipatiOn per Output Transistor 
forT op =Full Package-temperature Range 100 mW 

Top Operatmg Temperature : HCC Types -55 to+ 125 ac 
HCF Types -40 to+ 85 ac 

T stg Storage Temperature - 65 to+ 150 ac 
Stresses above those listed under "Absolute Max1mum Ratmgs" may cause permanent damage to the dev1ce. Th1s IS a stress 
rat1ng only and funct1onal operat1on of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operational sec­
tions of this spec1f1cat1on IS not Implied Exposure to absolute max1mum rating conditions for external penods may affect dev1ce 
rehab1l1ty. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 ac 

HCF Types - 40 to+ 85 ac 
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LOGIC DIAGRAM 

TRUTH TABLE 

Input 

Et 07 06 05 04 03 

0 X X X X X 
1 0 0 0 0 0 

1 1 X X X X 
1 0 1 X X X 
1 0 0 1 X X 
1 0 0 0 1 X 

1 0 0 0 0 1 
1 0 0 0 0 0 
1 0 0 0 0 0 
1 0 0 0 0 0 

X = Don't Care 

02 

X 
0 

X 
X 
X 
X 

X 
1 
0 
0 

PIN B :Vss 
PIN 16 ::Von 

Yuu 

ALL IOI'UTS PROTECTED BV COSIMOS f-~ 
PROTECTION NETWORK ~ 

Yss 

01 DO GS Q2 

X X 0 0 
0 0 0 0 

X X 1 1 
X X 1 1 
X X 1 1 
X X 1 1 

X X 1 0 
X X 1 0 
1 X 1 0 
0 1 1 0 

Log1c 1 = Htgh 

HCC/HCF4532B 

Output 

Q1 QO Eo 

0 0 0 
0 0 1 

1 0 0 
1 1 0 
0 0 0 
0 1 0 

1 1 0 
1 0 0 
0 1 0 
0 0 0 

LOQIC 0 =Low 
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HCC/HCF4532B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v. Vo llol Voo TLow 

. 25°C TH,gh . Unit 
(V) (V) (jiA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 I1A 
0/5 5 20 0.04 20 150 

- HCF 
Types 0/10 10 40 0.04 40 300 

0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0115 < 1 15 14.95 14.95 14.95 

VOL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 Types 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH, liL Input HCC 0/18 18 ± 0.1 ±1o-s ± 0.1 ± 1 
Leakage Types 

Any Input Current I1A HCF 0/15 
Types 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c. Input Capacitance Any Input 5 7.5 pF 
* TLow = - 55'C for HCC device : - 40'C for HCF dev1ce. 
• T"~" = + 125'C for HCC device· + 85'C for HCF device. 

The N01se Margin lor both "1" and "O"Ievel1s ·1V min. with Voo = 5V, 2V min. wrth Voo = 10V, 2.5 V m1n. wrth Voo = 15V. 
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HCC/HCF4532B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

IPLH, Propagation Delay Time 5 110 220 
IPHL (E, to Eo, E, to GS) 10 55 110 

15 45 85 

tPLH. Propagation Delay Time 5 170 340 
tPHL (E, to Qm, Dn to GS) 10 85 170 

15 65 125 

IPLH. Propagation Delay Time 5 220 440 
tPHL (Dn to QM) 10 110 220 

15 85 160 

hLH, Transition Time 5 100 200 
tTHL 10 50 100 

15 40 80 

Unit 

ns 

ns 

ns 

ns 

Minimum Output Low (sink) Current Characteristics. Typical Output High (source) Current Characteristics. 

' +tt~ lamb= 25-c 

12 
•~a.=•• 

JJLL l/ I ~ ,--
I .-t~~ i i --lOY 

~~ 
·~-

-r; ' 

10 

' I I I 

tfff' ' :_]~ 1_Ll :\-,1 
10 12 YosiV) 

0 
G-2331 

-IOH 1\'1-d--f-ulvoc:-s L• _-isv;;-f--f--1-++-H++ 
(mA) ~+'l'"'i-....--r-f-+-+-+--t-++-lf-+--i 

10 

20 
r-- -10V 

30 H--t-"TaT'mb;=--:2S_'C-1-l---+-

10 -•cs IV) 
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HCC/HCF45328 

Minimum Output High (source) Current Charac­
teristics. 

0 
G 2339 

-loH M ... + +~L-1----!c++--H--++-+-+ 
(mAl r'~-P"!-... VGE:S =- SV 

I~ 

-~ 

f--- -

10 
-10V 

~--. -- -i ' -+--+-+-+..:;..+ 

10 -vos cvJ 

Typical Propagation Delay (On to Qm) vs. Supply 
Voltage. 

G 1842 " 

TamU,~ot 
Cl = SOpF 

600 

400 

200 

10 1s v00 cv> 

Typical Propagation Delay (On to Qm) vs. Load Ca­
pacitance. 

T o25'C 

300 

Vno • v 
r-1" 

200 

1DV 

100 15V 

10 20 30 40 50 60 70 80 CL(pF} 

6/10 

604 

Typical Output Low (sink) Current Characteristics. 

1oL 
(mA) 

24 

20 

16 

12 

I 
II' 

lamb"' 25"C 
[~ := -

r -

r-, 

...... 
I 

1/i 
SV 

..... 

G 2:Jl6 

r- . v65 =15V _ 
I- r-

r--
1(JI 

---

1- r-
1-- ~-I 

10 12 v05cvl 

Typical Propagation Delay (EI to GS, E1 to Eo) vs. 
Load Capacitance. 

G-2447 

tPLH 
tPHL ambc.t:,. 
(ns) 

160 

140 

120 

100 

eo 

60 

40 

20 

10 20 30 40 50 60 70 80 Cl(pF) 

Typical Transition Time vs. Load Capacitance. 

1TLH 
trHL 
(ns) 

160 

140 

120 

100 

80 

60 

40 

20 

+ 
-2007N 

lamb = 2s•c + I 

" 
oo=s ~ A"' ! 

I 

~if ~ P' f-++ 
10V 

-H" 
I 

15V --!.- l -~1- ~- J_ : l I , , 

'If t~ I + I ' -r-t- - i -j-

10 20 30 40 50 60 70 BO CL (pF) 



HCC/HCF4532B 

Typical Dynamic Power Dissipation vs. Frequency. 

APPLICATIONS 

16-LEVEL PRIORITY ENCODER 

.,. 03" 

DIS 
HBC -HBF 4071A .------

I 
GS" 

02" 

I 9 
01" 

07 I 
I 

II no· 

12 QO 

II ' 
DO I 00 Eo s Eo" 

S- :US1 
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HCC/HCF4532B 

APPLICATIONS (continued) 

0-T0-9 KEYBOARD ENCODER 

TRUTH TABLE 

07 

DO 

Input 

D9 DB D7 D6 D5 D4 

1 X X X X X 
0 1 X X X X 

0 0 1 X X X 
0 0 0 1 X X 
0 0 0 0 1 X 
0 0 0 0 0 1 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

X = Don't Care 

8/10 
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I/4HCC-HCF 
40716 

5-2252 

D3 D2 

X X 
X X 

X X 
X X 
X X 
X X 

1 X 
0 1 
0 0 
0 0 

LogiC 1 5 H1gh 

114HCC-HCF 
40716 

D1 

X 
X 

X 
X 
X 
X 

X 
X 
1 
0 

~ SGS·THOMSON .. ., I liilDCI!ID!IIIl.IWi'll@lllOI:I 

QO' 

DO 

X 
X 

X 
X 
X 
X 

X 
X 
X 
1 

Output 

GS Q3' Q2' Q1' QO 

0 1 0 0 1 
0 1 0 0 0 

1 0 1 1 1 
1 0 1 1 0 
1 0 1 0 1 
1 0 1 0 0 

1 0 0 1 1 
1 0 0 1 0 
1 0 0 0 1 
1 0 0 0 0 

Log1c 0 5 Low 



APPLICATIONS (continued) 

DIGITAL TO ANALOG CONVERSION 

CLOCK 
INPUT ~ l 

CLC:X:X ENABLE 

112 HBC-HBF4520B 

Ql Q2 Q3 
3 

15 

~ 
7 

RESET 

04 
6 

HCC/HCF4532B 

l 
9 110 15 

CLOCK ENABLE RESET 

1/2 HBC -HBF 45208 

Ql Q2 Q3 Q4 
11 T 4 

r r3 

110 1.. 112 6F 13 I 
00 

Yoo~E1 

TEST CIRCUITS 

Input Leakage Current. 

Voo 

S-199211 

01 02 0304 05 06 07 

HBC -HBF4532 B 

Q2 Ql QD 8- BIT WORD TO BE CONVERTED 
9 

MSBI i i i I I I 0 
iLse 

A 114 2 5 I 12 15 14 13 

B 0 HBC-HBF4051B 

c 9 
3 

CJoiMON OUTIIN 

R 

f------oANALOG OUTPUT 

5- 2253 

Noise Immunity. 

NOTE: 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

voo 

AT Yoo OR Vss Yss 

L•'l SGS·THOMSON 
'I' lliliii:Ml~MIOOIICS 

S-1993/4 
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HCC/HCF45328 

TEST CIRCUITS (continued) 

Quiescent Device Current. 

INP~ 

Voo -:'---0---
Vss --NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

10/10 

608 

T 

vls 
5-1994/2 

Dynamic Power Dissipation. 

INPUT 
FREQl£NCV 
<tr.tt= 20ns) 



• 24 FLIP-FLOP STAGES- COUNTS FROM 
2° T0224 

• LAST 16 STAGES SELECTABLE BY BCD 
SELECT CODE 

• BYPASS INPUT ALLOWS BYPASSING FIRST 
8STAGES 

• ON-CHIP RC OSCILLATOR PROVISION 
• CLOCK INHIBIT INPUT 
• SCHMITT-TRIGGER IN CLOCK LINE PER­

MITS OPERATION WITH VERY LONG RISE 
AND FALL TIMES 

• ON-CHIP MONOSTABLE OUTPUT 
PROVISION 

• TYPICAL fcL = 3M Hz AT Voo = 1 OV 
• TEST MODE ALLOWS FAST TEST SE­

QUENCE 
• SET AND RESET INPUTS 
• CAPABLE OF DRIVING TWO LOW POWER 

TTL LOADS, ONE LOWER-POWER SCHOT­
TKY LOAD, OR TWO HTL LOADS OVER THE 
RATED TEMPERATURE RANGE 

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT AT 20V FOR HCC 
DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC4536B (extended temperature range) and 
HCF4536B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead dual 
in-line plastic or ceramic package. The 
HCCIHCF4536B is a programmable timer consisting 
of 24 ripple-binary counter slages. The salient feature 
of this devire is its flexl:lilly. The devire can count from 
1 to ~4 or the first 8 5lages can be bypassed to allow 
an output, selectable by a 4-bit code, from any one of 
the remaining 16 stages. It can be driven by an ex­
ternal dock oran RC oscillator that can be constructed 
using on.dJip components. Input IN1 serves as either 

June 1989 

HCC/HCF4536B 

PROGRAMMABLE TIMER 

EY 
(Plastic Package) 

F 
(Ceramic Package) 

• C1 
(Chip Carrier) 

ORDER CODES : 
HCC4536BF HCF4536BEY 

HCF4536BC1 

PIN CONNECTIONS 

SET 16 ~ Yoo 

RESET 15 ~ MONO IN 

IN I 14 ~ OSC. INHIBIT 

OUT 1 13 ~ DECODE OUT 

OUTZ 5 12 ~ D 

8-BYPASS 6 II~ C 
BINARY 

10~ B 
SELECT 

CLOCK INHIBIT 7 

Yss 8 9 A 

S-5116 

1/13 
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HCC/HCF4536B 

the external dock input or the input to the on-dlip RC 
oscillator. OUT1 and OUT2 are connection terminals 
for the external RC components. In addition, an on­
chip monostable circuit is provided to allow a variable 
pulse width output. Various timing functions can be 
achieved using combinations of these capabilities. A 
logic 1 on the 8-BYPASS input enables a bypass of 
the first 8 stages and makes stage 9 the first counter 
stage of the last 16 stages. Selection of 1 of 16 oulputs 
is accomplished by the decoder and the BCD inputs 
A, B, C and D. MOI\K) N is the timifll irpJ for the on-

FUNCTIONAL DIAGRAM 

8BVPA55 

A 

BINARY B 
SELECT C 

SET 

RESET 

MONO IN 

D 

v00:16 
Vss= a 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

It DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

chip rnonostable oscillator. Grounding of the MONO 
IN terminal through a resistor of 1 OKQ or higher, dis­
ables the one-shot circuit and connects the decoder 
directly to the DECODE OUT terminal. A resistor to 
Voo and a capacitor to ground from the MONO IN ter­
minal enables the one-shot circuit and controls its 
pulse width. A fast test mode is enabled by a logic 1 
on 8-BYPASS, SET, and RESET. This mode divides 
the 24-stage counter into three 8-stage sections to 
facilitate a fast test sequence. 

DECODE 
OUT 

Value 

-0.5to+20 
-0.5 to+ 18 

- 0.5 to Voo + 0.5 

± 10 

200 

100 

-55 to+ 125 
-40to+85 

-65to+150 

Unit 

v 
v 
v 

rnA 

mW 

mW 

oc 
oc 
oc 

Stresses above those listed under ""Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s IS a stress 
rat1ng only and functional operation of the device at these or any other cond1t1ons above those tnd1cated 1n the operational sec­
lions of this spec1hcat1on IS not Implied. Exposure to absolute max1mum rat1ng cond1nons for external penods may affect dev1ce 
reliability. 
• All voltages are w1th respect to Vss (GND). 

2/13 Jill.•'/ SGS·ntOMSON 
'1< iiii0CIIIIIIIIl.IIC1IDCI 

610 



HCC/HCF45368 

BLOCK DIAGRAM 

8-BYPA55 

5ET 
1~----------~------------------------~------~-----------, 

OUT2 
50-----------------~ 

CLOCK 
INHIBIT 
70---------------------~ 

5- 5114 

TRUTH TABLE 

ln1 Set Reset Clock 
lnh 

Osc 
lnh 

Out1 Out2 Decode 
Out 

_r 0 0 0 0 _r \._ No 
Change 

Advance 
\._ 0 0 0 0 \._ _r to Next 

State 

X 1 0 0 0 0 1 1 

X 0 1 0 0 0 1 0 

X 0 0 1 0 No 
Change 

0 0 0 0 X 0 1 No 
Change 

Advance 
1 0 0 0 _r \._ _r to Next 

State 1· 

0 ~ Low Level 1 ~ H1gh Level X ~ Don't Care 

l:!YNARY 
5ELECT 13 ::l 

DECODE 
OUT 

DECODE OUT SELECTION TABLE 

Number or Stages 

D c B A In Divider Chain 

8-BYPASS = 0 8-BYPASS = 1 

0 0 0 0 9 1 
0 0 0 1 10 2 
0 0 1 0 11 3 
0 0 1 1 12 4 

0 1 0 0 13 5 
0 1 0 1 14 6 
0 1 1 0 15 7 
0 1 1 1 16 8 

1 0 0 0 17 9 
1 0 0 1 18 10 
1 0 1 0 19 11 
1 0 1 1 20 12 

1 1 0 0 21 13 
1 1 0 1 22 14 
1 1 1 0 23 15 
1 1 1 1 24 16 

0 ~ Low Level 1 ~ H1gh Level 

3/13 
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HCC/HCF4536B 

LOGIC DIAGRAMS (continued on next page) 

4/13 

612 

SET 

*INPUTS 
PROTECTED BY C051MD5 
PROTECTION NETWORK 

5 5115 L_----~--------------------------------6 



LOGIC DIAGRAMS (continued) 

DETAil FOR 

FFJ-8,11-16,17-24 

L_ 

HCC/HCF4536B 

!iiiaJ 
~ 

FF2,10 

DETAil FOR 
FFI,FFZ, FF10,FF9, FF2S 

-rn-
-liLI 

FT25 

I 
--l FFI:AS SHOWN EXCEPT Q NOT BROUGHT OUT 

FF9· SAME AS FFI ElCE:PT Q IS BROUGHT AND Q,Q GO TO 

I FFz}~~ 4:~L£1t~·r~~~Gt. AND INVt; FEEo a roo: 
• D£LETE CL£N•Clo1s I FF2S I NV• AND INVd BECCJLI.4E 2-INPUT NAND G4TES. w TH 

, ~~;~~N~~~~~f. F~~E~£ rg ~:P,J~S TO T~ 
L ________________ ·-·---

J:1fi SGS·ntOMSON ':"!I lll!OICIII@Illl.IEC1TIIIIWJDCI 
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HCC/HCF4536B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo Tlow * 25'C THigh * Unit 

(V) (V) (J.tA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 J.tA 
01 5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/ 5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0 05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v," Input High 0.5/4.5 < 1 5 3.5 3.5 35 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

v,L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 - 1.6 -3.2 - 1.15 
Dnve 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

015 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF 01 5 4.6 5 -0.52 -0.44 -1 -0.36 

Types 0/10 9.5 10 - 1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 01 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

01 5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, ltL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input J.tA Current HCF 0/15 
Types 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c, Input Capacitance Any Input 5 7.5 pF 

• T Low = - 55'C for HCC devtce . - 40'C for HCF dev1ce 
• TH,oh= + 125'C for HCC devtce. + 85'C for HCF devtce. 

The No1se Marg1n lor both "1" and "0" level1s ·w m1n w1th Voo = 5V, 2V m1n With Voo = 10V, 2 5 V m1n w1th Voo = 15V 
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HCC/HCF4536B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL, 50pF, RL = 200kQ, 
typical temperature coefficent for all Voo values is 0.3% ;ac all input rise and fall time = 20ns) 

Symbol Parameter 
Test Conditions Value 

Unit 
Voo (V) Min. Typ. Max. 

tPLH, Propagation Delay Time 5 1 2 
tPHL Clock to 01, 8-bypass High 10 0.5 1 j.lS 

15 0.35 0.7 

Clock to 01, 8-bypass Low 5 2.5 5 

10 0.8 0.6 j.lS 

15 0.6 1.2 

Clock to 016 5 4 8 

10 1 5 3 j.lS 

15 1 2 

On to On +1 5 150 300 

10 75 150 ns 

15 50 100 

tPLH Propagation Delay Time 5 300 600 

10 125 250 ns 

15 80 160 

tPHL Reset to On 5 3 6 

10 1 2 j.lS 

15 0.75 1 5 

hHL, Transition Time 5 100 200 
hLH 10 50 100 ns 

15 40 80 

tw Pulse Widht Clock 5 200 400 

10 75 150 ns 

15 50 100 

Set 5 200 400 

10 100 200 ns 

15 60 120 

Reset 5 3 6 

10 1 2 j.lS 

15 0.75 1.5 
--

Recovery T1me 5 2.5 5 
Set 10 1 2 j.lS 

15 0.6 1.6 

Reset 5 3.5 7 

10 1.5 3 j.lS 

15 1 2 

lr. b Clock Input Rise or Fall Time ____2_ 
_____!Q__ Unilm1ted j.lS 

15 

fcL Maximum Clock Input Frequency 5 0.5 1 

10 1.5 3 MHz --
15 2.5 5 

7/13 
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HCC/HCF45368 

Output Low (sink) Current Characteristics. 
G-1199 

24 

t-- lamb= 2s•c 
f---Typ. 

----M•n. 

VG~15V 

20 

16 , .. 
·~f-, v05:1sv 12 

'I 
lh - --
V" sv 

J. ~;,.. + F-·--SV 
10 12 YosfV) 

Typical Transition Time vs. Load Capacitance. 

1TLH --r=~ 
trHL f-+-j-f.Taj_m~b-~'-,2!,.5,,icC--+--H-+ t-+ ..__,.__ ... -+--~ 
(ns) -1--"-T t-- ,-- ~ 

160 r-1 -r-

140 f-+-t-H--t-H--t-f-++j~_._,-, •• ~,r· "'-rl 

120 f-+-t-H--t-1-++iv.o:::o~~s'J:,.rc--j;.-"'......-r'-+--,.--f,-H 
100 f-+-t-H--r-f-+-t-yb'....r9-j~~-+4-:-1 

80 

60 

40 

20 

10 20 30 40 50 60 70 60 CL (pf) 

Typical Propagation Delay T1me vs. Load 
Capacitance (Clock to 01, 8 Bypass low). 

IPH 
G- 4619 

T~~-sv lpu 
(jJS} 

3 sv 

2 

1 10V 

15V 

20 40 60 eo cL (pF) 
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Output High (source) Current Characteristics. 

-loH 
(mA )I-

f-

20 

10 

.. -

Tamb=2s•c 

--Typ. 

--hhn. 

1/ 

..... 
I 

II 
IL' 

""" , , 
, -sv 

-sv 

o-noo 

~ ... 

-10V 

, ~, VGs=-15Y 

- -10Y 

10 -vos IV) 

Typical Propagation Delay Time vs. Load 
Capacitance (clock to 01, 8 Bypass high). 

t PLHrr--rrT--rr-r--r.-r-.-,--.-ri'G'-i'r"\"',-, 
'PHLf-++-H+-H+-H+-H+-H+-H--j 
<~o~s l f-++-H1.-'.m--ctr""-25.i .. ,.!-H+-H+-H+-H--j 

~fi~~~~~~~~~t1~0~V~ 0.5 

ISV 

20 40 60 80 CL(pF) 

Typ1cal Propagation Delay Time vs. Load 
Capacitance (Clock to 016, 8 Bypass high). 

l 

) Y. 1~21s•c 

v o=5V 

lOV 

·n 
20 40 60 eo n (pF) 



Typical Propagation Delay Time vs. Load 
Capacitance (ON to ON+1). 

tPHL 
tPLH 
tns ) 

150 

100 

50 

l.;m~~zo·c 

20 40 

6·4.6'1 

.1,, 
·~ 

....... 

~ pi-
; .. 

60 80 CLtpF) 

Typical RC Oscillator Frequency Deviation vs. Time 
Constant Resistance and Capacitance. 

Typical RC Oscillator Frequency Deviation vs. Am­
bient Temperature (As= 120Kn). 

G-4645 
) 
) 

Rtc•56KA I f-- RE a120Kt\ 
t- Cp1000pF 

"oo"SV 

_l 
10V 

15V 
15V 
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HCC/HCF4536B 

Typical RC Oscillator Frequency Deviation vs. 
Supply Voltage. 
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Typical RC Oscillator Frequency Deviation vs. Am­
bient Temperature (Rs = 0). 
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-2 
-3 
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r- I"•. o 'Inn .sv r Cx .1000 pF y 
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15Y 
15V 

fwv 

sv 

-60 -]0 

Typical Pulse Width vs. External Capacitance 
(Voo =5V). 
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HCC/HCF4536B 

Typical Pulse Width vs. External Capacitance 
(Voo = 10V). 

Typical Dynamic Power Dissipation vs. Input Pulse 
Frequency. 

G·4650 

t 
) 

' 
IIIII 

Tamtr2s•c 

to' 

.E= -CL=50pF . ---CL,.15pF 

"~ .~ ~ 

' 
~ .. 

v·'}6J..\I . . 
' Ill • ~· . . 
' 

nl~ II llllU 10 2 4 ,. z 2 

10 10 f (KHz) 

TYPICAL APPLICATIONS 
Time Internal Configuration Using External Clock ; 
Set and Clock Inhibit Functions. 

S-5121 •ss 

10/13 
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Typical Pulse Width vs. External Capacitance 
(Voo = 15V). 

Time Internal Configuration Using External Clock ; 
Reset and Output Monostable to Achieve a Pulse 
Output. 



HCC/HCF4536B 

TYPICAL APPLICATIONS (Continued) 

Time Internal Configuration Using Onchip RC Oscil­
lator and Reset Input to Initiate Time Interval. 

Application Showing Use of 40988 and 45368 to get 
Decode Pulse 8 Clock Pulses after Reset Pulse. 

t•1--R,cc 
Rs.!'ZAtcC 

L._ _____ '.:;":.___J ~ ~~ iz. 

TIMING DIAGRAM 

R 

CLOCK 

DCBA 
0000(,2) 

0010(.;.8)--l---------..IA...------ ---- ._ _______ ..JA-_ 

A. NOTE. 
SHADED PUL!>E REPRESENT!> DECODE OUTPUT 
IN MONOSTABLE MODE.IF AN OUTPUT PULSE 
I!> REQUREO I FULL -COUNT- DOWN AFTER 
REMOVAL OF RESET PUL!>E. s-sns 
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HCC/HCF45368 

Functional Test Sequence 

Inputs Outputs 

ln1 Set Reset a-Bypass Decade Out 
01 Thru 024 

1 0 1 1 0 

1 1 1 1 0 

0 1 1 1 0 

1 
0 1 1 1 
-
-

0 1 1 1 1 

0 0 0 0 1 

1 0 0 0 1 

0 0 0 0 0 

FUNCTIONAL TEST SEQUENCE 

Test Function has been included for the reduction of 
test time required to exercise all 24 counter stages. 

This test function divides the counter into three a­
stage section and 255 counts are loaded in each of 
the 8-stage sections in parallel. All flip-flops are now 

TEST CIRCUITS 

Quiescent Device Current. 

12/13 
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S-199211 

Comments 

All 24 steps are in reset mode. 

Counter is in three 8-stage sect1on in parallel 
mode. 

First "1" to "0" Transition of Clock 

255 "1" to "0" transitions are clocked in the 
counter. 

The 255 "1" to ''0" Transition 

Counter converted back to 24 stages 1n series 
mode. 
Set and Reset must be connected together and 
simultaneoulsy go from "1" to ''0". 

ln 1 switches to a "1". 

Counter Ripples from an all "1" state to an all "0" 
state. 

at a "1 ". The counter is now returned to the normal 
24-steps in series configuration. One more pulse is 
entered into lnt which will cause the counter to ripple 
from an all "1" state to an all "0" state. 

Input Voltage. 

Vss 5-207911 



TEST CIRCUITS (continued) 

Input Leakage Current. 

VDD 

~ 
Vss 

NOTE:MEASUREINPUTS 
SEQUENTIALLY TO 80TH 
VDD AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VoD OR Vss 

Switching Time. 

Functional. 

VDD 

S-1994/2 

•ss 

HCC/HCF45368 

Dynamic Power Dissipation. 

s- sn7 

Input Waveforms for Switching-Time. 

IN1 

twL twH 

OUT 
tPLH 

tnH tTHL 
5.-5118 

13/13 
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HCC4538B 
HCF4538B 

DUAL MONOSTABLE MULTIVIBRATOR 

• RETRIGGERABLE/RESETT ABLE 
CAPABILITY 

• TRIGGER AND RESET PROPAGATION DE­
LAYS INDEPENDENT OF Rx, Cx 

• TRIGGERING FROM LEADING OR TRAILING 
EDGE 

• Q AND Q BUFFERED OUTPUTS AVAILABLE 
• SEPARATE RESETS 
• WIDE RANGE OF OUTPUT-PULSE WIDTHS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• SCHMITT TRIGGER INPUT ALLOWS UN­

LIMITER RISE AND FALL TIMES ON+ TR AND 
- TR INPUTS 

• INPUT CURRENT OF 100nAAT 18V AND25"C 
FOR HCC DEVICE 

• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVESTANDARDN"13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4538B (extended temperature range) and 
HCF4538B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or-ceramic package and plastic 
micro package. The HCC/HCF4538B dual precision 
monostable multivibrator provides stable retriggera­
ble/resettable one-shot operation for any fixed-volt­
age timing application. An external resistor (Rx) and 
an external capacitor (Cx) control the timing and ac­
curacy for the circuit. Adjustment of Rx and Cx pro­
vides '!_Wide range of output pulse widths from the 
Q and Q terminals. The time delay from trigger input 
to output transition (trigger propagation delay) and 
the time delay from reset input to output transition 
(reset propagation delay) are independent of Rx and 
Cx. Precision control of output pulse widths is achie­
ved through linear CMOS techniques. Leading-ed­
ge-triggering (+ TR) and trailing-edge-triggering (­
TR) inputs are provided for triggering from either ed­
ge of an input pulse. An unused + TR input should 
be tied to Vss. An unused- TR input should be tied 
to Voo. A RESET (on low level) is provided for im­
mediate termination of the output pulse or to 

September 1988 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceram1c Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4538BF HCF4538BM1 
HCF4538BEY HCF4538BC1 

PIN CONNECTIONS 

c, 

RESET {1) 3 

- TR (1) 5 

01" 

'ss 

TERMINAlS, 8.15 ARE ElECTRICAllY 
CONNECTED INTERNALLY 

,. 
'oo 

15 

lt. Ax Cx12l 

ll RESET {2) 

11 +TR 11) 

11 -TR 121 

10 02 

1/9 
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HCC/HCF45388 

p r e e n t output pulses when power is turned on. 
An unused RESET input should be tied to Voo. How­
ever, if an entire section of the HCC/HCF4538B is 
not used, its inputs must be tied to either Voo or Vss 
(see table 1 ). In normal operation the circuit triggers 
(extends the output pulse one period) on the appli­
cation of each new trigger ~lse. For operation in the 
non-retriggerable mode, Q is connected to - TR 

FUNCTIONAL DIAGRAM 

+TR 

-TR 

RESET 

+TR 

-TR 

RESET 

Yss= a 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo . Supply Voltage: HCC Types 
HCF Types 

VI Input Voltage 

h DC Input Current (any one input) 

Prot Total Power Dissrpatton (per package) 
D1ss1pation per Output Transistor 
for Top= Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCFTypes 

Tsta Storage Temperature 

when leading-edge triggering(+ TR) is used or Q is 
connected to + TR when trailingedge triggering (­
TR) is used. The time period (T) for this multivibrator 
can be calculated by : T = Rx Cx. The min. value of 
external resistance, Rx, is 4K.Q. The max. and min. 
values of external capacitance, Cx, are 1 OOi!F and 
5nF, respectively. 

at 

Qi 

Q2 

Q2 

Yoo 

5-2170 

Value Unit 
-0.5 to +20 v 
-0.5 to +18 v 

-0.5 to Voo + 0.5 v 
+ 10 mA 

200 mW 

100 mW 

-55 to +125 oc 

-40 to +85 oc 

-65 to +150 oc 

Stresses above those hsted under" Absolute Max1mum Rat1ngs" may cause permanent damage 1o the dev1oe Th1s is a stress rating only and functional 
operation of the dev1oe at these or any other cond1~ons above those Indicated in the operational secllons of this specificaoon is not implied Exposure 
1ll absolute maximum rating conditions for external penods may affect device reliability 
• All voltage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Voo Supply Voltage: HCC Types 3 to 18 v 

HCFTypes 3 to 15 v 
v, Input Voltage 0 to Voo v 

Top Operating Temperature: HCC Types -55 to +125 oc 
HCFTypes -40 to +85 oc 

2/9 
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HCC/HCF4538B 

LOGIC DIAGRAM (1/2 of device shown) 

q•cc 

' ' ' 
.~ 
: : Rx 
'·( 
I 
I 
I 2(14) 

t---
1 
I 

' -:-ex 

+TR 

-TR 

I 

i1(15) 

f"" 
~pi 
I-

3CUJ 
RESET(}----------------:~ 

TABLE 1: Functional Terminal Connections 

Voo to Term. NO 
Function 

Mono Mono 
{1) {2) 

Leading-Edge 3,5 11,13 
Trigger/Retnggerable 

Leading-Edge 3 13 
Tngger/Non-retnggerable 

Trailing-Edge 3 13 
Trigger/Retnggerable 

Trailing-Edge 3 13 
Trigger/Non-retriggerable I 

6(11) 

LATCH 

Vss to Term. NO 
Input Pulse to Other 

Term. No Connections 

Mono Mono Mono Mono Mono Mono 
{1) {2) (1) {2) {1) {2) 

4 12 

4 12 5, 7 11, 9 

4 12 5 11 

5 11 4,6 12, 10 

Notes : 1 A Retnggerable one-shot muttiVIbrator has an output pulse w1dth whiCh 1s extended on full nme penod (T) after appl1canon of the last 
tngger pulse 

2 A Non-retnggerable one-shot mult1v1brator has a nme penod (T) referenced from the application of the f1rst tngger pulse 

Pulse Width 

INPUT PULSE TRAIN .n.JlJlfi_ 

RETRIGGERABLE MODE PULSE .-r------, 
WIDTH (+TR ~ODE) __J ~L..-

NON RETRIGGERABLE I<OOE PULSE r-----1 
WIITH (+TR ~E) ......J L_ 

I· T I 
S-5148 
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HCC/HCF4538B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter V1 Vo llol Voo TLow * 25°C THIGH* Unit 

(V) (V) (~) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0 04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 
J.LA 

HCF 
0/5 5 5 0.04 5 150 

Types 0/10 10 10 0.04 10 300 

0/15 15 20 0.04 20 600 

VoH Output High 0/5 < 1 5 4.95 4.95 5 4.95 
Voltage 0/10 < 1 10 9.95 9.95 10 9.95 v 

0/15 < 1 15 14.95 14.95 15 14 95 

VoL Output Low 5/0 < 1 5 0 05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0 05 0.05 

V1H Input H1gh 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 119 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4 5/0.5 < 1 5 1.5 15 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 25 5 -2 -1.6 -32 -1.15 
Dnve HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 95 10 -1.6 -13 -2.6 -0.9 

0/15 13.5 15 -4.2 -3 4 -6.8 -2.4 rnA 

0/5 25 5 -18 -1 6 -3.2 -1.3 
HCF 0/5 4.6 5 -0.61 -0.51 -1 -0.42 
Types 

0/10 95 10 -15 -13 -2 6 -11 

0/15 13.5 15 -4 -34 -6.8 -2.8 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 09 
Current 

0/15 1.5 15 4.2 3.4 68 24 rnA 

HCF 
0/5 0.4 5 0.61 0 51 1 0.42 

Types 0/10 0.5 10 1.5 1.3 2.6 1.1 
0/15 1.5 15 3.6 3.4 68 28 

IIH, hL Input Leakage 
0/18 Any Input 18 ±0 1 ±10-5 ±0.1 ±1 ~ Current 

c1 Input Capacitance Any Input 5 7.5 pF 
• TLow =-55 'C for HCC dev1ce -40 'C for HCF dEMce 
• THIGH = + 125 'C for HCC dev1ce -HIS 'C for HCF dev1ce 
The No1se Marg1n for both "1" and "0" level1s 1V m1n w1th Voo = 5 V, 2 V m1n Wllh Voo = 10 V, 2 5 V m1n wrth Voo = 15 V 

4/9 
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HCC/HCF45388 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 
Test Conditions Value 

Unit 
Voo (V) Min. Typ. Max. 

ITLH Transition T1me 5 100 200 
ITHL 10 50 100 ns 

15 40 80 

tPLH Propagation Delay T_Lme 5 300 600 
tPHL + TR or -TR to Q or Q 10 150 300 ns 

-
15 100 220 

tPLH Propagation D_EO!ay Time RL = 1Kn 5 250 500 
tPHL Reset to Q or Q 10 125 250 ns 

15 95 190 

twH Minimum Input Pulse Width RL=1Kn 5 80 140 
twL +TR, -TR or Reset 10 40 80 ns 

15 30 60 

twr Output Pulse Width - Q or Q 5 57 60.6 64.5 
(Cx = 0.005 !!F, Rx = 10 Kn *) 10 55 58.9 63.0 !!S 

15 55 59.1 63.5 

twr Output Pulse Width - Q or Q 5 9.4 9.97 10.5 
(Cx = 0.1 !!F, Rx = 100 Kn) 10 9.4 9.95 10.6 ms 

15 9.5 10.00 10.6 

twr Output Pulse Width - Q or Q 5 0.95 1.00 1.06 
(Cx = 10 !!F, Rx = 100 Kn) 10 0.95 1.00 1.06 s 

15 0.96 1.00 1.07 

tw Pulse Width Match Between 100 (7;- T2) 5 +1 
CirCUitS in Same Package: 

T, 10 ±1 % 

(Cx = 0.1 11F, Rx = 100 KO) 15 ±1 

trr Minimum Retrigger Time 5 0 

10 0 ns 

15 0 

GiN Input Capacitance Any 5 7.5 pF 
Input . M1n1mum Rx value= 4 Kn, m1mmum Cx value= 500 pF 

5/9 
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HCC/HCF45388 

Typical Output Low (sink) Current Characteristics 

G-Zll 

t-- I I 
Tamb=2S•c 

YG~15Y 

24 
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16 
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12 
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II. 
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10 12 v051vl 

Typical Output High (source) Current Charac­
teristics 
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I I I 
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Typical Propagation Delay Time as a Function of 
Load Capacitance (+TR or -TR to Q or 0) 
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GC33360 

1 .... , =zs•c 
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Minimum Output Low (sink) Current Charac­
teristics 
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Typical Propagation Delay Time as~ Function of 
Load Capacitance (RESET to Q or Q) 
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Typical Transition Time as a Function of Load 
Capacitance 

GC33l80 

1- lamb =25°C 
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V00 =SV 

v 150 

100 v 
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20 40 60 80 

Typical Pulse Width Variation as a Function of 
Temperature 
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Typical Total Supply Current as a Function of 
Output Duty Cycle 

HCC/HCF45388 

Typical Pulse Width Variation as a Function of 
Supply Voltage 
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Typical Pulse Width Variation as a Function of 
Temeprature 
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HCC/HCF4538B 

Power Down Mode 

During a rapid power-down conditiona, as would oc­
cur with a power supply short circuit or with a poorly 
filtered power supply, the energy stored in Cx could 
discharge into Pin 2 or 14. To Avoid possible device 
damage in this mode, when Cx is :50.5 microfarad, 
a aprotection diode with a 1 Ampere or higher rating 
(1 N5395 or equivalent) and a separate ground re­
turn for Cx should be provided as shown in Fig. 1 

An alternate protection method is shown in Fig. 2, 

Figure 1 : rapid Power Down Protection Circuit 

v •• 

IN 539~ [· OR 
EQUIVALENT 

2(14) 16 
I--

,. I ;;,0,5~tF 

1.!.::!, " 
Yss ilvss 

sco:.s1o 

where a 51 n current limit resistor is inserted in se­
ries with CX. Note that a small pulse width decrease 
will occour however, and RX must be appropriately 
increased to obtain the originally desired pulse 
width. 

Figure 2: Alternate rapid Power Down Protection 
Circuit 

Rx 

51 0 

Cx 
~O.SI'F 

Yss 

SC05660 

8/9 ~ SGS·ntOMSON 
~"'!I liilDC:Illilll~i!CVII@OODC$ 
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TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

Voo 

~ 
Yss 

NOTE:MEASUREINPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND Yss• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Yoo DR Vss 

Yss 

HCC/HCF4538B 

Noise Immunity. 

S-207911 

5-1992/1 

voo 

5-199412 
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• 16 STAGE BINARI COUNTER 
• LOW SYMMETRICAL OUTPUT RESISTANCE, 

TYPICALLY 100 OHM ATVoo = 15V 
• OSCILLATOR FREQUENCY RANGE : DC TO 

100kHz 
• AUTO OR MASTER RESET DISABLES OSCIL­

LATOR DURING RESET TO REDUCE POWER 
DISSIPATION 

• OPERATES WITH VERY SLOW CLOCK RISE 
AND FALL TIMES 

• BUILT-IN LOW-POWER RC OSCILLATOR 
• EXTERNAL CLOCK (applied to pin 3) CAN BE 

USED INSTEAD OF OSCILLATOR 
• OPERATES AS 2N FREQUENCY DIVIDER OR 

AS A SINGLE-TRANSITION TIMER 
• Q/Q SELECT PROVIDES OUTPUT LOGIC 

LEVEL FLEXIBILITY 
• CAPABLE OF DRIVING SIX LOW POWER TTL 

LOADS, THREE LOW-POWER SCHOTTKY 
LOADS, PR SIX HTL LOADS OVER THE 
RATED TEMPERATURE RANGE 

• SYMMETRICAL OUTPUT CHARAC-
TERISTICS 

• 1 00% TESTED FOR QUIESCENT CURRENT 
AT20V 

• 5-10-15V PARAMETRIC RATINGS 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF ' B' 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCCIHCF4541 B Programmable Timer is com­
posed of a 16-stage binary counter, an oscillator 
controlled by 2 external resistors and a capacitor, an 
output control logic and an automatic power-on 
reset circuit. The counter varies on positive-edge 
clock transation and it can be cleared by the 
MASTER R~ET input. The output from this timer 
is the a or a output from the 8th, 13th, or 16th 
counter stage. The choice of the stage depends on 
the time-select inputs A or B (see frequency selec­
tion table). The output is available in one of the two 
modes that can be selected via the MODE input, pin 
10 (see truth table). The output turns out as a con­
tinuous square wave, with a fr~uency equal to the 
oscillator frequency divided by 2 . When this MODE 

December 1969 

HCC4541B 
HCF4541 B 

PROGRAMMABLE TIMER 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4541 BF HCF4541 BM1 
HCF4541 BEY HCF4541 BC1 

PIN CONNECTION (top view) 

Rye Voo 

(TC B 

Rs A 

NC NC 

AR MODE 

MR o./ii 
SELECT 

Vss a. 

Sl-0314 

1/6 
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HCC/HCF4541 B 

input is a logic " 1 ", when it is a logic " 0 " and after 
a MASTER RESET is started, and Q output has 
been selected, the output goes up to a high state 
after 2N-l counts. It remains in that state till another 
MASTER RESET pulse is apply or the mode input 
is a logic "1 ". The process starts by setting the 
AUTO RESET input (pin 5) to logic" 0 "and switch­
ing power on. If pin 5 is set to logic" 1 ",the AUTO 
RESET circuit is not enabled and counting cannot 
start till a positive MASTER RESET pulse is applied, 
returning to a low level. The AUTO RESET con-

RC Oscillator Circuit. 

sumes a remarkable amount of power and should 
not be used if low-power operation is wanted. 

The frequency of the oscillator depends on the RC 
network. It can be calculated using the following for­
mula: 

I= 1 
2.3 RTc CTc 

where I is between 1 kHz and 1 00 kHz 

and RS ~ 1 0 kQ and = 2 RTc 

r----------

FUNCTIONAL DIAGRAM 

216 

634 

1 

INTERNAL 
RESET 

I 
L 

A 

B 

Rrc 

Crc 

Rs 

AR 

MR 

MODE 

!l/0:: 
SELECT 

___g_ 

~ 
__!_ 

_2_ 

_2._ 

5 -
__!__ 

~ 
__2.._ 

V00=PIN 14 
Vss=PIN 7 

S(-0382 

8 ,__u 
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HCC/HCF4541 B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage : HCC Types -0.5 to+ 20 v 
HCFTypes -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
h DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature range 100 mW 

Top Operating Temperature : HCC Types -55to+125 oc 
HCF Types -40to+85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Ratmgs " may cause permanent damage to the dev1ce. This IS a stress 
ratmg only and functional operat1on of the device at these or any other cond1t1ons above those 1nd1cated 1n the operat1onal sec­
lions of th1s specification is not 1mplied Exposure to absolute max1mum rating cond1t1ons for extended penods may affect device 
reliability 
• All voltages are with respect to Vss (GND). 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature: HCC Types 
HCFTypes 

LOGIC DIAGRAM 

12 B 
A a 

AUTO 
RESET 

6 

MANUAL RESET 

L•'/ SGS·THOMSCHII 
'1 < LtilOCIIM!.J!C1IIIIIOOIIICI 

Value 

3 to 18 
3 to 15 

0 to Voo 

-55 to 125 

10 

MODE 

-40to85 

Voo~14 

Yss 
N(~4,11 

Unit 

v 
v 
v 
oc 
oc 

1. 
0. 

0./11: SELECT 

~C-UIS 
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HCC/HCF4541 8 

STATIC ELECTRICAL 

Test Conditions Value 

Symbol Parameter V1 Vo lo Voo TLow 25"C THigh Unit 
(V) (V) (uA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL QUiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 ~ 

0/5 5 5 0.04 5 150 
HCF 

Types 0/10 10 10 0.04 10 300 

0/15 15 20 0.04 20 600 

VoH Output H1gh 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9 95 9 95 9 95 v 

0/15 < 1 15 14.95 14.95 14.95 

VOL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 

10/0 < 1 10 0.05 0.05 0.05 v 
15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 

1/9 < 1 10 7 7 7 v 
1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Vollage 

9/1 < 1 10 3 3 3 v 
13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 4.6 5 - 1.9 -1.55 -3.1 -1.08 
Drive 

HCC 0/5 2.5 5 -6.2 -5 -10 -3 Current 
Types 0/10 9.5 10 -5.0 -4 -8 -2.8 

0/15 13.5 15 -12.6 - 10 -20 -7.2 mA 

0/5 4.6 5 -1.85 -1.55 -3.1 - 1.26 

HCF 0/5 2.5 5 -6.0 -5 -10 -41 
Types 0/10 9.5 10 -48 -4 -8 -3.3 

0/15 13.5 15 -12 -10 -20 -8.4 

loL Output 0/5 0.4 5 1 9 1.55 3.1 1.08 
Sink HCC 
Current Types 0/10 0.5 10 5.0 4 8 2.8 

0/15 1.5 15 12.6 10 20 7.2 mA 
0/5 0.4 5 1.85 1.55 3.1 1.26 

HCF 
Types 0/10 0.5 10 4.8 4 8 3.3 

0/15 1.5 15 12 10 20 8.4 
IIH, IlL Input 

±OT Leakage 0/18 Any Input 18 ± 0.1 5 ±0.1 ± 1 j.tA 
Current 

cl Input Capacitance Any Input 5 7.5 pF 

• T,,. = - SSC for HCC dev1ce - 40C for HCF dev1ce 
• T "''" = + 12SC for HCC dev1ce + BSC for HCF dev1ce 
The Noise Marg1n for both " 1 " and "0" level IS 1 V m;n w1th Voo = SV 2V m;n with Voo = 1 OV 2 SV min with Voo = 1SV 
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HCC/HCF4541 8 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all Voo values is 0.3%/°C, all input rise and fall time = 20ns) 

VDD Values 
Symbol Parameter (V) Min. Typ. Max. 

(28) Propagation Delay Time 5 3.5 10.5 
tpHL Clock toO 10 1.25 3.8 
tPLH 

15 0.9 2.9 
(216) 5 6 18 
tPHL 10 3.5 10 
tPLH 

15 2.5 7.5 

trHL Transition Time 5 100 200 

10 50 100 

15 40 80 
trLH 5 180 360 

10 90 180 
15 65 130 

Master Reset, Clock Pulse W1dth 5 900 300 
10 300 100 

15 225 85 
fcL Maximum Clock Pulse Input Frequency 5 1.5 

10 4 

15 6 
tr,tf Maximum Clock Pulse Input Rise or Fall T1me 5 

L _ _j_ 
10 Unlimited 

15 

Unit 

115 

115 

ns 

ns 

MHz 

115 

5/6 

637 



HCC/HCF4541 B 

DIGITAL TIMER APPLICATION 

v •• 

Il_ 
INPUT 

FREQUENCY SELECTION TABLE 

A B N" of Stages 
N 

0 0 13 

0 1 10 
1 0 18 
1 1 16 

6/6 
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Count 
2N 

8192 
1024 
256 

65536 

A positive MASTER RESET pulse clears the 
counters and latch. The output goes high and keeps 
up till the number of pulses, selected by A and B, are 
counted. This circuit is retriggerable and is as ac­
curate as the input frequency. If a more accurate cir­
cuit is desired, an external clock can be used on pin 
3. A set-up time equal to the width of the one shot 
output is required immediately following initial power 
up, during which time the output will be high. 

TRUTH TABLE 

Pin 
State 

0 1 

5 Auto Reset On Auto Reset Disable 

6 Master Reset Off Master Reset On 

9 
Output Initially Output Initially _ 

Low After Reset (Q) High After Reset (Q) 

10 Single Transition Mode 'Recycle Mode 

~ SGS·1110MSDN 6.., I liilDICIII@I!II.IEIC'ITIIIIOOIDICil 



HCC4543B 
HCF4543B 

BCD-T0-7 SEGMENT LATCH/DECODER/LCD DRIVER 

• DISPLAY BLANKING OF ALL ILLEGAL INPUT 
COMBINATIONS 

• LATCH STORAGE OF CODE 
• CAPABILITY OF DRIVING TWO LOW POWER 

TTL LOADS, TWO HTL LOADS, OR ONE LOW 
POWER SCHOTTKY LOAD OVER THE FULL 
RATED-TEMPERATURE RANGE 

• PIN-FOR-PIN REPLACEMENT FOR THE 
HCF4056B (with pin 7 tied to Vss) 

• DIRECT LED DRIVING CAPABILITY 
• 100% TESTED FOR QUIESCENT CURRENT 

AT20V 
• MAXIMUM INPUT CURRENT OF 1A AT 18V 

OVER FULL PACKAGE-TEMPERATURE 
RANGE; 100nAAT 18VAND 25°C 

• NOISE MARGIN (full package-temperature 
range)= 1V AT Voo = 5V 

2V ATVoo = 10V 
2.5V AT Voo = 15V 

• 5-V, 10-V, AND 15-V PARAMETRIC RATINGS 

Applications : 

• INSTRUMENT DISPLAY DRIVER 
• DASHBOARD DISPLAY DRIVER 
• COMPUTER/CALCULATOR DISPLAY DRIVER 
• TIMING DEVICE DRIVER (clocks, watches, 

timers) 

DESCRIPTION 

The HCC/HCF4543B is a BCD-to-seven segment 
latch/decoder/driver designed primarily for liquid­
crystal display (LCD) applications. It is also capable 
of driving light emitting diode (LED), incandescent, 
gas-discharge, and fluorescent displays. This 
device is functionally similar to and serves as direct 
replacement for the HCF4056B when pin 7 is con­
nected to Vss. It differs from the HCF4056B in that 
it has a display blanking capability instead of a level­
shifting function and requires only one power supp­
ly. When the HCF4056B is used in the level shifting 
mode, two power supplies are required. When the 
HCF4543B is used for LCD applications, a square 
wave must be applied to the PHASE input and the 
backplane of the LCD device. For LED applications 
a logic 1 is required at the PHASE input for common­
cathode devices ; a logic 0 is required for common­
anode devices (see truth table). 

December 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) .,. • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4543 BF HCF4543 BM1 
HCF4543 BEY HCF4543 BC1 

PIN CONNECTION (top view) 

LD V DO 

c 
B g 

D e 

A d 

PH c 

81 b 

Vss 0 

PC10750 

1!7 
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HCC/HCF45438 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply voltage : HCC Types 
HCFTypes 

v, Input Voltage 

l1 DC Input Current (any one 1nput) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCFTypes 

Tstg Storage Temperature 

• All Voltage Values are referred to Vss pm voltage 

LOGIC DIAGRAM (1/2 of device shown) 

PHA5E 
Qi ~IY-UT 

~~~-
LD~A 

LCHl440 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

VDD Supply Voltage : HCC types 
HCFtypes 

VI Input Voltage 

Top Operating Temperature: HCC types 
HCFtypes 

2/7 
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Value Unit 

-0.5to + 20 v 
-0.5to 18 v 

- 0.5 to Voo + 0.5 v 
±10 mA 

200 mW 

100 mW 

-55to+125 oc 
-40to+85 oc 
-65to+150 oc 

d 

g 

PH[) 
~ r---3--our 

'oo 

PH 

'ss 
All INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 

Value Unit 

3 to 18 v 
3 to 15 

Oto VDD v 
-55 to+ 125 oc 
-40to + 85 



TRUTH TABLE 

INPUT CODE 

LD Bl Ph* D c B A 

X 1 0 X X X X 
1 0 0 0 0 0 0 

1 0 0 0 0 0 1 

1 0 0 0 0 1 0 

1 0 0 0 0 1 1 

1 0 0 0 1 0 0 

1 0 0 0 1 0 1 

1 0 0 0 1 1 0 

1 0 0 0 1 1 1 

1 0 0 1 0 0 0 

1 0 0 1 0 0 1 

1 0 0 1 0 1 0 

1 0 0 1 0 1 1 

1 0 0 1 1 0 0 

1 0 0 1 1 0 1 

1 0 0 1 1 1 0 

1 0 0 1 1 1 1 

0 0 0 X X X X 

. . . . 
X = Don t care. 

Above combinations 
For liquid-crystal readouts, apply a square wave to Ph. 
For common cathode LED readouts, select Ph = 0. 
For common anode LED readouts, select Ph = 1. 

a 
0 
1 

0 

1 

1 

0 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

Depends upon the BCD code previously applied when LD = 1. 

HCC/HCF4543B 

OUTPUT STATE 

b d f 
DISPLAY c e g CHARACTER 

0 0 0 0 0 0 
1 1 1 1 1 0 0 

1 1 0 0 0 0 1 

1 0 1 1 0 1 2 

1 1 1 0 0 1 3 

1 1 0 0 1 1 4 

0 1 1 0 1 1 5 

0 1 1 1 1 1 6 

1 1 0 0 0 0 7 

1 1 1 1 1 1 8 

1 1 1 0 1 1 9 

0 0 0 0 0 0 Blank 

0 0 0 0 0 0 Blank 

0 0 0 0 0 0 Blank 

0 0 0 0 0 0 Blank 

0 0 0 0 0 0 Blank 

0 0 0 0 0 0 Blank .. ** 

Inverse of Output Display Combinations 
Above as above 
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HCC/HCF4543B 

STATIC ELECTRICAL CHARACTERISTICS 

Test Conditions Value 

Symbol Parameter V1 Vo lo Voo TLow 25'C THigh Unit 
(V) (V) (!1A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 !1A 

0/5 5 5 0.04 5 150 
HCF 

0/10 10 10 0.04 10 300 Types 
0/15 15 20 0.04 20 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

ViH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -1.6 -1.3 -2.6 -0.9 
Drive HCC 0/5 4.6 5 -0.46 -0.37 -0.75 -0.26 
Current Types 0/10 9.5 10 -0.98 -0.8 -1.6 -0.55 

0/15 13.5 15 -3.33 -2.7 -5.4 -1.9 rnA 
0/5 2.5 5 1.3 -1.1 -2.6 -0.9 

HCF 0/5 4.6 5 0.36 -0.31 -0.75 -0.25 
Types 0/10 9.5 10 0.81 -0.68 -1.6 -0.54 

0/15 13.5 15 2.7 -2.3 -5.4 -1.84 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 rnA 
0/5 0.4 5 0.52 0.44 1 0.36 

HCF 
0/10 0.5 10 Types 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, hL Input Leak- HCC 0/18 18 ± 0.1 ±10-5 ±0.1 ±1 age types 
Any Input !1A Current HCF 

types 0/15 15 ±0.3 ± 10'5 ±0.3 ±1 

• TLow - - 55 C for HCC dev1ce : - 40 C for HCF dev1ce . 
• T H•gh - + 125'C for HCC device + 85'C for HCF device. 

The No1se Margm for both "1" and "0" level IS · 1V min. with Voo- 5V, 2V min with Voo - 10V, 2 5V min. with Voo- 15V 
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HCC/HCF4543B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all Voo values is 0.3%/°C, all input rise and fall time= 20ns) 

Limits 
Symbol Parameter Test Conditions All packages 

Voo (V) 
Min. Typ. Max. 

tPHL Propagation Delay Time 5 600 1200 
10 200 400 
15 150 300 

tPLH 5 500 1000 
10 200 400 
15 150 300 

trHL Transition T1me 5 180 360 
10 90 180 
15 65 130 

trLH 5 180 360 
10 90 180 
15 65 130 

lwH Latch Disable Pulse Width 5 250 125 
10 100 50 
15 80 40 

tsu Address Setup Time 5 60 15 
10 20 -5 
15 10 -5 

tH Address Hold Time 5 25 -5 
10 20 10 
15 20 0 

GiN Input Capacitance Any Input 5 7.5 

BCD-to-seven-segment latch/decoder/driver functional diagram 

Unit 

ns 

pF 
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HCC/HCF4543B 

Typical Output Low (sink) Current Characteristics. 

loL 

(mA 

30 

25 

20 

15 

10 

5 

) 

h 
1/ 

0 

CC33.4.60 

Tomb =25°C 

...--- V05 =15V 

./ v 
/v 

1/ v r-- 10V 

/ ,. 
5V 

5 10 15 

Typical Transition Time as a Function of Load Ca­
pacitance 

I THL 

I TLH 

(ns) 

200 

150 

100 

50 

0 

Tomb =25 •c 

V00 =SV_, / 

/ v 
/ 

1~ 

........ ...... I"'"" 

f...--' -1--- r-"isv 

20 40 60 

GCJ3430 

/ 
/ 

....... 
....... 

1---
Typical Dinamic Power Dissipation as a Function of 
Frequency 
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GC334-50 

T cmb 25'C 

Ct. 50pF 
lml Cc =15pF··---· / IJI.fillll/ 
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Minimum Output Low (sink) Current Characteristics. 

loL 

(mA 

15 

) 

12.5 

10 

7.5 

5 

2.5 h 
II/ 

CC33470 

Tomb =25 •c 

/ 
,.- VGs =15V 

/ 
I 

1/ ,.- 10V 

/ - 5V 

0 5 1 0 1 5 V DS (V) 

Typical Propagation Delay Time as a Function of 
Load Capacitance 

GC33440 

Tomb =25 •c 

600 
Voo =5V IPLH f..-"" ....... 
.......... r- -1---r--

~ -- Voo =SV IPHL 
400 

IOV 
200 

15V 

0 20 40 60 



Input Voltage Test Circuit. 

Voo 

Vss 
5-199211 

Input-leakage -current Test Circuit. 

INPUTS 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo ANO Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

HCC/HCF45438 

Quiescent Device Current Test Circuit. 

S-2079/1 

5-1994/2 

m 
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HCC/HCF4555B 
HCC/HCF4556B 

DUAL BINARY TO 1 OF 4 DECODER/DEMULTIPLEXERS 

45558 OUTPUTS HIGH ON SELECT 
45568 OUTPUTS LOW ON SELECT 

• EXPANDABLE WITH MULTIPLE PACKAGES 
• STANDARD, SYMMETRICAL OUTPUT CHAR­

ACTERISTICS 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND 2s·c 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC45558, HCC45568 (extended tempera-
ture range) and the HCF45558, HCF45568 (inter-
mediate temperature range) are monolithic 
integrated circuits available in 16-lead dual in-line 
plastic or ceramic package and plastic micropack-
age. 
The HCC/HCF45558 and HCC/HCF45568 are 
dual one-of-four decoders/demultiplexers. Each 
decodl!!" has two select inputs (A and B), an Enable 
input (E), and four mutually exclusive outputs. On 
the HCC/HCF45558 the outputs are high on select ; 
on the HCC/HCF45568 the outputs are low on se-
lect. When the Enable input is high, the outputs of 
the HCC/HCF4555B remain low and the outputs of 
the HCC/HCF45568 remain high regardless of the 
state of the select inputs A and B. 

June 1989 

F EY 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC45XXBF HCF45XXBM1 
HCF45XXBEY HCF45XXBC1 

PIN CONNECTIONS 

E' 1 16 •oo 

• 2 15 'E 

45558 I J 14 • 
112 OF OD 4 , • OIJAl 

112 OF 
01 5 12 QO DUAL 

02 • 11 Ql 

03 7 10 02 

'~ss a • Q3 

S-2ZH 

E' 1 18 •oo 

• 2 15 E' 

45568 • ' 14 • 
112 OF 

iiO 4 DUAL 
, • 

Qi 5 
- 11ZOF 

12 QO DUAL 

Qz 6 11 Qi 

OJ 7 10 Qi 

Yss a 9 QJ 
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HCC/HCF4555B/4556B 

FUNCTIONAL DIAGRAMS 

45558 45568 

'oo 'oo 

QO 

Ql 

Q2 

QJ E ii3 

QO 

Ql 

Q2 

QJ 03 

'ss 'ss 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

VI Input Voltage - 0.5 to Voo + 0.5 v 
l1 DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Tap Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rat1ng only and functional operation of the dev1ce at these or any other conditions above those indicated in the operational sec­
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

• All voltages values are referred to Vss p1n vottage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

V1 Input Voltage 0 to Voo v 
Tap Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types - 40 to+ 85 oc 
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LOGIC DIAGRAMS 

45558 

ALL INPUTS PROTECTED 
BV COS/MOS PROTECTION 
NETWORK 

v 0 

S-22 55 

TRUTH TABLE 

HCC/HCF45558/4556B 

45568 

All INPUTS PROTECTED 
BV COS/MOS PROTECTION 
NETWORK 

v 0 

S-22 SS 

Inputs Enable Select Outputs 45558 Outputs 45568 

E 8 A Q3 Q2 Q1 QO Q3 Q2 Q1 QO 
0 0 0 0 0 0 1 1 1 1 0 

0 0 1 0 0 1 0 1 1 0 1 

0 1 0 0 1 0 0 1 0 1 1 

0 1 1 1 0 0 0 0 1 1 1 

1 X X 0 0 0 0 1 1 1 1 

X ~ DON'T CARE, LOGIC 1 ~ HIGH, LOGIC 0 ~ LOW 
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HCC/HCF4555B/4556B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter Vt Vo llol Voo Tlow 

. 25°C THigh. Unit 
(V) (V) (I!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 J.IA 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage Of10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0 05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output Of 5 2.5 5 -2 -1.6 -3.2 -1.15 
Dnve 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF Of 5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, ltL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input Current J.IA HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 Types 

Ct Input Capacitance Any Input 5 7.5 pF 

(") Tcow~ - 55'C for HCC dev1ce : - 40'C for HCF dev1ce 
(")THIGH ~ + 125'C for HCC dev1ce . + 85'C for HCF dev1ce. 
The No1se Margm for both "1" and "0" level is IV m1n w1th Voo ~ 5V, 2V min with Voo ~ 10V, 2.5V min. with Voo ~ 15V 
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HCC/HCF45558/4556B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kil, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall times= 20ns) 

Symbol Parameter 

tPLH. Propagation Delay Time 
tPHL (A or B input to any output) 

P_!opagation Delay Time 
(E input to any output) 

tTLH, Transition Time 
lrHL 

Typical Output Low (sink) Current Characteristics. 

G 2336 

lar:nb=2s•c v65 :15V 
1-- r-

20 

16 
1 

12 
1/ 

.. 

h 
5 

II ..... 
~ 

10 12 Vos(V} 

Typical Output High (source) Current Charac­
teristics. 

-IoH 

(mA) 

10 

20 

30 

Ito. 
1\ vGs"-sv 

[\ 

\ 
...... 

I"\ 

lamb=25"C 

I I 

.. , " I 

-

~ov 

I" 
- -'- - t--rf 
10 -vos (V) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 220 440 

10 95 190 

15 70 140 

5 200 400 

10 85 170 

15 65 130 

5 100 200 

10 50 100 

15 40 80 

Minimum Output Low (sink) Current Charac­
teristics. 

10 12 Vos(V) 

ns 

ns 

ns 

Minimum Output High (source) Current Charac­
teristics. 

0 

-loH 

(mA ) 

10 

15 

VGs=-SV 

_l 

1\' 

r-... 

~ 

jlamb=25"'C 

I ll-.-1 

G 2339 

r--

t-

-10V 

fi~sv r 
10 -Vos (Vl 
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HCC/HCF45558/4556B 

Typical Propagation Delay Time vs. Load Capacit­
ance (A orB input to any output). 

tPLH 
1PHL 
(ns) 
250 

200 

ISO 

50 

lamb :25-c 

VIJD :SY ......... -_., 
' 

I I 

I 
I 

! I I 

I I I tOY 

J......f-""r- ISY 

H-m 
20 40 60 

G 1443 

1-" 
i I 

' 
' i 

I 

-f.--+-" 
......... ~ 

' 

eo 

Typical Propagation Delay Time vs. Supply Vo~age. 

G 2445 

Ta b=2s•c 

300 

ANY INPUT 

200 ,, 
"lj'\ 

E INPUT 

100 

10 12 14 16 v00 CV) 

Typical Dynamic Power Dissipation/per Device 
vs. Frequency. 

JQ-1 10 JO' 101 10' f(kHz) 

6/9 
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Typical Propagation Delay Time vs. Load Capacit­
ance (E input to any input). 

tPLH 
1PHL 
(ns} 

250 

200 

ISO 

100 

50 

Tamb=25-t 

' 
I voo =5 -_.:::;::;.. 

-I-r-
I I 

I -t 
! : 

' lOY 
I 

I ISY 

i 

20 40 so 

G-2(.44 

_ _I_ -

I 
: 

100 Cl(pF) 

Typical Transition Time vs. Load Capacitance. 

'rL H ,-,-,-,r,-,-,r,-,-,-,,.,-,,.,L-,-LT-TLLL-"i"i 
'THL t-+-+-ITraLm-'-b--"=c.2T.s•olcc-+-H+-t-+-tl i 1 I ! 
(ns) f-+-hli-++-Ji-++-Ji-++-ti-++--+- +-+--+ 
160 f-+-hi-++-Ji-++-1+++++--+-+-+--+--H 

140 f-+-t-i-++-Ji-++-t-+-+-+-+-+--t+.-14--H 

120 t-+-hi-++-t-+-+-tucoyo~oc'.=s'J-!A'+-t-+-+--1 

100 t-+ -i1-+-+-+-+-+--++. .......... 4-t-+-+, --11-t-+-1-i--1 

80 'I 

60 
,_,... I 

f-++-1~+-1++-+~~~f,~,-+-~r±~ 

' ' 40 
15V I ~t-i c--L 

'' 20 
'I 

10 20 30 40 50 60 10 eo cl (pF) 



APPLICATIONS 

1 of 4 Line Data Demultiplexer using 
HCC/HCF4555B 

1/2 HCC-HCF 
45556 

SELECT{: 

A QO f--OO 

"' 01 1---01 
1-
::I B 
a_ 02 f---02 
~ 

DATA --(::>o--c E 03 1---QJ 

1/6HCC-HCF 
40696 5- 2240 

1 of 8 Decoder using HCC/HCF 45558 

HCC -HCF4555 B 

--------~ 
i I 

A ---+-~A oo r--r-oo 

~- B-~+--:---Js 01~01 
02+02 

C I E 03 r--r-o3 
~----1 I 

I 

-t-A 
I 

oor;-oo 
01~01 

~B 02+02 

~ E o3f---1--a3 
116HCC-HCF I 1 
~S~~UIV. ________ _! 

5-2241 

"' 1-
::I 
a_ 
1-
::I 
0 

HCC/HCF4555B/4556B 

TRUTH TABLE 

Select Outputs 
Inputs 

B A QO Q1 Q2 Q3 

0 0 DATA 0 0 0 

0 1 0 DATA 0 0 

1 0 0 0 DATA 0 

1 1 0 0 0 DATA 

TRUTH TABLE 

Inputs Q Outputs 

C B A 0 2 3 4 5 6 7 

0 0 0 1 0 0 0 0 0 0 0 

0 0 1 0 0 0 0 0 0 0 

0 1 0 0 0 1 0 0 0 0 0 

0 1 1 0 0 0 1 0 0 0 0 

1 0 0 0 0 0 0 1 0 0 0 

1 0 1 0 0 0 0 0 1 0 0 

1 1 0 0 0 0 0 0 0 0 

1 1 1 0 0 0 0 0 0 0 
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HCC/HCF45558/45568 

APPLICATIONS (continued) 

1 of 16 Decoder using HCC/HCF4555B and 
HCC/HCF4556B 

HCC -HCF 45558 .-------, 
I I 

I 
I 

I _______ I 

00 

01 

02 

03 

04 

05 

Q6 

07 

08 

09 

010 

011 

012 

013 

014 

015 

HCC/HCF4555B Input to 03 Output Dynamic 
Signal Waveforms 

8/9 

654 

20ns 20ns 

9o~.---J--F---~-T---- Voo 
50'1, INPUT B 

10'1. vss 

~------~~--~----
vDD 

OUTPUT Q3 

Vss 

50'1. ____ _,_ 
10~·===Jf 

ITHL 
f I = 1 MHz. 50'/, DUTY CYCLE 

s- 2243 

TRUTH TABLE 

Inputs Q Outputs 

ED CB AO 1 2 3 4 5 6 7 8 9 10 1112 1314 15 

0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

0 0 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

0 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

1 X XX X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

X = Don't care. 

HCC/HCF4556B Input to 03 Output Dynamic 
Signal Waveforms 

20ns 20ns 

90~.--hJc--....,~r----voo 
50'1, INPUT B 
1o•,, v55 

ITHL ITLH S-1244 

fl =IMHz. 50'/, DUTY CYCLE 



APPLICATIONS (continued) 

HCC/HCF4555B E Input to 03 Output Dynamic 
Signal Waveforms 

20ns 

90"1.---1-T----.t:--j-----voo 
50"1. INPUT E 
10% ~---vss 

90"1.=::::::::~ 
50"1~-----+''!. 

voo 

OUTPUT 03 

10"1.---l]'----11"=---+--- Vss 

1THL 

11 :lMHz,SO•t.OUTY CYCLE 

TEST CIRCUITS 

Ouiescien tDevice Current. 

Input Leakage Current. 

Voo 

:~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR VsS 

1TLH S-2245 

Voo 

S-199412 

HCC/HCF4555B/4556B 

HCC/HCF4556B E Input to 03 Output Dynamic 
Signal Waveforms 

20ns 20ns 

90 •• ---4_,~-~~-t-____ voo 
50"/. -----+-.f-
10"~ 

INPUT E 

"'----vss 

9oo~ ----4-F--~--- Voo 
50"1. OUTPUT 03 

vss 

s- 1246 

f I :1M Hz. SO•t. DUTY CYCLE 

Noise Immunity. 

S· 207911 
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DESCRIPTION 
The HCC4560B and HCF4560B are monolithic in­
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages and plastic micro pack­
ages. 

The HCC4560B and HCF4560B add two 4-bit num­
bers in NBCD (natural binary coded decimal) for­
mat, resulting in sum and carry outputs in NBCD 
code. 

All inputs and outputs are active high. The carry 
inputfor the least significant digit is connected to Vss 
for no carry in. 

September 1990 

HCC4560B 
HCF4560B 

NBCDADDER 
PRODUCT PREVIEW 

EY F 
(PlastiC Package) (Ceramic Frit Seal Package) -- • M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4560 BF HCF4560 BM1 
HCF4560 BEY HCF4560 BC1 

PIN CONNECTION (top view) 

B4 
Carry 
In 7 

Vss 
SC-Ol96 

Voo 

A, 

s, 

s, 

Sz 

s3 

s4 
Carry 
Out 
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HCC4566B 
HCF4566B 

INDUSTRIAL TIME-BASE GENERATOR 

• VERY LOW QUIESCENT CURRENT 
• HIGH NOISE IMMUNITY 
• SUPPLY VOLTAGE RANGE 3VTO 18V 
• NEGATIVE EDGE TRIGGERED COUNTERS 

FOR EASY CASCADING 
• PULSE SHAPING ON COUNTER INPUTS AC­

CEPTS SLOW INPUT RISE TIMES 
• MONOSTABLE MULTIVIBRATOR POSITIVE 

OR NEGATIVE EDGE TRIGGERED 

DESCRIPTION 

The HCC4566B and HCF4566B are monolithic in­
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages and plastic micro pack­
ages. 

The HCC4566B and HCF4566B are industrial time 
base generators. They consist of a divide-by-1 0 rip­
ple counter and a divide-by-5 or divide-by-6 ripple 
counter to permit stable time generation from a 50 
or 60Hz line. 

Cascading these devices as divide by 60 counters 
provides a seconds and minutes counter with an 
output in BCD format. An internal monostable mul­
tivibrator is included whose output can be used as 
a reset or clock pulse providing additional frequency 
flexibility. A divide-by-5 facility allows the generation 
of a 1Hz signal from the European 50Hz-line. 

September 1990 

PRODUCT PREVIEW 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~ • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 

HCC4566 BF HCF4566 BM1 
HCF4566 BEY HCF4566 BC1 

PIN CONNECTION (top view) 

Voo 

CLOCK B 

O.oe 

-5/6 

+TR 

1/1 
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• VERY LOW QUIESCENT CURRENT 
• HIGH NOISE IMMUNITY 
• SINGLE SUPPLY OPERATION 
• SUPPLY VOLTAGE RANGE3VTO 18V 
• HIGH INPUT IMPEDANCE 
• PIN LAYOUT OPTIMISED FOR MAXIMUM 

FLEXIBILITY 

DESCRIPTION 
The HCC4572B and HCF4572B are a monolithic in­
tegrated circuits, available in 16-lead dual-in-line 
plastic and ceramic packages and plastic micro 
packages. 

The HCC4572B and HCF4572B are hex functional 
gates containing one NOR gate, one NAND gate 
and four inverters. These devices are intended for 
application where low power dissipation and/or high 
noise immunity is required. 

September 1990 

HCC4572B 
HCF4572B 

HEX GATE 
PRODUCT PREVIEW 

EY F 
(Plastic Package) (Ceramic Fnt Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4572 BF HCF4572 BM1 
HCF4572 BEY HCF4572 BC1 

PIN CONNECTION (top view) 

Voo 

H 

G 

P=G·H 

F 

N=F 
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HCC/HCF4585B 

4-BIT MAGNITUDE COMPARATOR 

• EXPANSION TO 8, 12, 16 ... 4 N BITS BY CAS­
CADING UNITS 

• MEDIUM-SPEED OPERATION : COMPARES 
TWO 4-BIT WORDS IN 180ns (typ.) AT 10V 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25·c 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC4585B (extended temperature range) and 
HCF4585B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package, and plastic 
micro package. The HCC/HCF4585B is a 4-bit mag­
nitude comparator designed for use in computer and 
logic applications that require the comparison of two 
4-bit words. This logic circuit determines whether 
one 4-bit word (Binary or BCD) is "less than", "equal 
to", or "greater than" a second 4-bit word. The 
HCC/HCF4585B has eight comparing inputs (A3, 
B3, through AO, BO), three outputs (A< B, A= B, A> 
B) and three cascading inputs (A< B, A= B, A > B) 
that permit systems designers to expand the com­
parator function to 8, 12, 16 ... 4 N bits. When a 
single HCC/HCF4585B is used, the cascading in­
puts are connected as follows : (A < B) = low, 
(A= B)= high, (A> B)= high. Cascading these units 
for comparison of more than 4 bits is accomplished 
as shown in typical application. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

.,_ • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC4585BF HCF4585BM1 
HCF4585BEY HCF4585BC1 

PIN CONNECTIONS 

82 16 Voo 

A2 15 AJ 

(A=BlOUT 3 14 BJ 

(A>B)IN 4 13 (A>B)OUT 

(A< B) IN 12 (A<B)OUT 

(A= B) IN , BO 

AI 10 AO 

Vss 81 

S-5149 
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HCC/HCF4585B 

FUNCTIONAL DIAGRAM 

WORD'IO." I AO 

A1 

A2 
A3 

lA>B 
CASCADING A= B 
INPUTS 

WORD''B" 

A<B 

j BO 

B1 

62 
83 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo * Supply Voltage · HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
D1ssipatton per Output Transistor 
forT op = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

13 

12 

S-5141 

Value Unit 

- 0.5 to+ 20 v 
- 0.5 to+ 18 v 

- 0.5 to V00 + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 
-65 to+ 150 oc 

Stresses above those hsted under "Absolute Maxtmum Rattngs" may cause permanent damage to the devtce Thts ts a stress 
ratmg only and functional operation of the devtce at these or any other condtttons above those tndtcated tn the operattonal secttons 
of thts spectftcatton ts not tmphed. Exposure to absolute maxtmum rattng condtttons for external penods may affect devtce reltabtltty. 
• All voltages are wtth respect to Vss (GND) 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 

2/7 
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LOGIC DIAGRAM 

5 

* IA,.BIIN 

• * 

. 
* (A .. BIIN 

TRUTH TABLE 

Comparing 

A3, 83 A2, 82 A1, 81 

A3 > B3 X X 
A3 = B3 A2 > B2 X 
A3 =B3 A2 = B2 A1 > B1 
A3 = B3 A2 =B2 A1 = 81 

A3 = B3 A2 =B2 A1 = B1 
A3 = B3 A2 = B2 A1 =81 
A3 = 83 A2 = 82 A1 = 81 

A3 = B3 A2 = B2 A1 = B1 
A3 = B3 A2 =82 A1 < 81 
A3 = 83 A2 < 82 X 
A3 < 83 X X 

X = Don't Care 

Inputs 

AO, 80 A < 

X X 
X X 
X X 

AO > BO X 

AO = BO 0 
AO =80 0 
AO = 80 1 

AO < BO X 
X X 
X X 
X X 

Cascading 

8 A = 8 A > 8 

X 1 
X 1 
X 1 
X 1 

0 1 
1 X 
0 X 

X X 
X X 
X X 
X X 

HCC/HCF4585B 

*INPUTS PROTECTED 8T 
C051MOS PROTECTION 
NET WORK 

A< 8 

0 
0 
0 
0 

0 
0 
1 

1 
1 
1 
1 

(.loBI OUT 

Outputs 

A = 8 

0 
0 
0 
0 

0 
1 
0 

0 
0 
0 
0 

Logtc 1 

A > 8 

1 
1 
1 
1 

1 
0 
0 

0 
0 
0 
0 

Htgh Level 
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HCC/HCF4585B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter V1 Vo llol Voo TLaw 

. 2s·c TH1gh 
. Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 llA 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1 5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 - 1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 - 1.36 -3.2 -11 

HCF 0/5 4.6 5 -0.52 - 0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 13 26 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 Types 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. Ill Input HCC 
0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 

Leakage Types 
Any Input llA Current HCF 

0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 Types 

c, Input Capacitance Any Input 5 7.5 pF 
• TLow = - 55'C for HCC dev1ce - 40"C for HCF dev1ce 
• T"'"" = + 125'C for HCC dev1ce + 85'C for HCF dev1ce. 

The Noise Margin for both "1" and "0" level1s 1V mm w1th Voo = 5V, 2V min with Voo = 10V, 2 5V min w1th Voo = 15V. 
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HCC/HCF4585B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter 

tPHL, Propagation Delay Time 
tPLH Comparing Inputs to Outputs 

Cascading Input to Outputs 

ITHL, Transition Time 
lrLH 

Output Low (sink) Current Characteristics. 
,_ ' 

-- JT1 
VG~~ ~~ 

Tamb=zs·c 

~~ 
--Typ. 

24 
----Min. 

20 - f--- 1/-

1~ ~I-- ·17' lm 

12 l) _;;; VGss15Y 

- --l!.w 
u" SV 

Wf.~ Is. i i ·f- I 

10 12 vos(V) 

Typical Transition Time vs. Load Capacitance. 

'nH 
1THL 
{ns) 

160 

140 

120 

100 

80 

60 

40 

20 

G-200711 

~!!'b o25'C ~j_ 
t - r , 

I 

oo= 
-:::1> 

10V 

15 

10 20 30 40 SO 60 70 80 CL (pF) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 300 600 

10 125 250 

15 80 160 

5 200 400 

10 80 160 

15 60 120 

5 100 200 

10 50 100 

15 40 80 

Output High (source) Current Characteristics. 

-loH 
(m.t. ) 

20 

10 

0 

I 
r Tamb'"2s•c 

--Typ. 
---M•n. 

1/ 
I/ 

1/ 

1/ , 
'/ [,.. 

lh , 
5V 

1-sv -

G-JZOO 

~-15V 

__ .,_ . 
f-f---

-10V 
1-

1-f-- VGs=-15¥ 

-~-1- -10V 

10 -Yos<v) 

ns 

ns 

ns 

Typical Propagation Delay Time (comparing in­
puts to outputs) vs. Load Capacitance. 

G-4665 

TambaZs·c .... 

300 oo:-5V 

200 

10V ....... 
J.-1"' 

100 15V 

10 20 30 40 SO 60 10 80 Cl(pF) 
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HCC/HCF4585B 

Typical Dynamic Power Dissipation vs. Clock 
Input Frequency. 

Ptot 
!,.,wl 

1o' 

10 

. 
:F== 
' . 
' ' 
' . 
' 
' 
' . 
' 
' 
' 

Tamb =25' 

I 
v 0.1sv ko 

' ' 

G-4663 

' VI 
' I 

_,_, 
' 1', 

' 10V sv 

CL=50pF-
cL-1spF---

I 1111 '. 10 10 2 tcJKHz) 

TYPICAL APPLICATION 

TYPICAL SPEED CHARACTERISTICS OF A 12-BIT COMPARATOR 

AO A 1 A2 AJ A4 AS A6 A7 

(A>B)OUT 

HCCIHCF 45858 
(A=B) OUT 

(A<8) OUT 

BO 81 B2 B3 B4 85 86 87 

1 TOTAL-I (COMPARE 2xl (CASCADE AT Voo=10V 
P - P INPUTS) • P INPUTS) " 

(3 STAGES)= 120•2 ( 80)= 280ns( TYP) 
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TEST CIRCUITS 

Quiescent Device Current. 

•ss 

Input Leakage Current. 

T 
INP~ 

VDD ..._ 

~-
•ss ---NOTE' MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

.!s 
Voo AND Vss. CONNECT 

S-119412 

ALL UNUSED INPUTS TO 
EITHER Voo OR •ss 

HCC/HCF4585B 

Input Voltage. 

•ss 

Dynamic Power Dissipation. 

•oo 
SUPPLY 

•oo 
INPUTS HCC-HCF 40298 

FREQUENCY 15 CL (IN BINARY 

Ctr. tf:20ns) COUNT MODE) 

5·107111 

717 
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• SERIAL DATA INPUT - ACTIVE PARALLEL 
OUTPUT 

• STORAGE REGISTER CAPABILITY- MASTER 
CLEAR 

• CAN FUNCTION AS DEMULTIPLEXER 
• STANDARDIZED, SYMMETRICAL OUTPUT 

CHARACTER 
• 100% TESTED FOR QUIESCENT CURRENT 

AT20V 
• MAXIMUM INPUT CURRENT OF 1f!A AT 18V 

(full package-temperature range), 1 OOnAAT 18V 
AND 25°C 

• NOISE MARGIN (full package-temperature 
range)= 1VATVoo=5V, 2VATVoo= 10V, 2.5V 
ATVoo = 15V 

• SV, 10V, AND 15V PARAMETRIC RATINGS 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF' B 
' SERIES CMOS DEVICES " 

APPLICATION 

• MULTI-LINE DECODERS 
• AID CONVERTERS 

DESCRIPTION 

The HCC/HCF4724B 8-bit addressable latch is a 
serial-input, parallel-output storage register that can 
perform a variety of functions. 

Data are inputted to a particular bit in the latch when 
that bit is addressed (by means of inputs AO, A 1 , A2) 
and when WRITE DISABLE is at low level. When 
WRITE DISABLE is high, data entry is inhibited 
however, all 8 outputs can be continuously read in­
dependent of WRITE DISABLE and address inputs. 

A master RESET input is available, which resets all 
bits to a logic " 0 " level when RESET and WRITE 
DISABLE are at a high level. When RESET is at a 
high level, and WRITE DISABLE is at a low level, the 
latch acts as a 1-of-8 demultiplexer ; the bit that is 
addressed has an active output which follows the 
data input, while all unaddressed bits are held to a 
logic " 0 " level. 

September 1988 

HCC4724B 
HCF4724B 

8 BIT ADDRESSABLE LATCH 

EV 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4724BF HCF4724BM1 
HCF4724BEY HCF4724BC1 

PIN CONNECTIONS 

RESET 

WRITE 
DISABLE 

DATA 
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HCC/HCF4724B 

FUNCTIONAL DIAGRAM 

WRITE DISABLE 14 _L_QO 

DATA 13 2_Q1 

~Q2 
A 0 ______!_ cZ- Q3 

A1 _____! DECODER ~ R 8 LATCHES ~Q4 
A2 ~ ~Q5 

~Q6 

RESET 
15 ~Q7 

vDD :16 
Vss = 8 s-22osn 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo * Supply Voltage: HCC Types -0.5 to +20 v 
HCFTypes -0.5to+18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
l1 DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top; Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 oc 

HCF Types -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those hsted under "Absolute Max1mum Ratings" may cause permanent damage tothedevrce. Thrs rs a stress ranng only and functronal 
operation of the device at these or any other condrnons above those rndrcated rn the operanonal sectrons of thrs specr~canon rs not rmphed. Exposure 
to absolute maxrmum ratrng condrtrons for external penods may affect devrce rehabrhty 
*All voltage values are referred to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCFTypes 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 
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HCC/HCF4724B 

LOGIC DIAGRAM 

R 
ADDRESS 

Q 
WD 

DATA 

AD ~AD Al5 ...,. 
Al5 

A2 

AO ...,. 

~AI A2 
AI 

AI .AO 
AI 
A2 

A2 ~: 
AO Voo 
AI 
A2 

A2 

All 

~~. 
AI .4~ 
A2 

DATA 

AD 
AI 

WIOTEt~ A2 .4~ 
DISABLE WD 05 

Al5 Vss 
At 

~R A2 
All INPUTS PROTECT£0 RESET Q6 

~~oi~E~~~ NETWORK AD 

•ss = 6 AI 

•oo =16 A2 
Q7 

S-2211/1 

Definition of WRITE DISABLE ON Time MODE SELECTION 

TYPE WD R Addressed Unaddressed 
Latch Latch 

AO 
A 0 0 Follows Data Hold Previous 

State 

B 0 1 Follows Data Reset to "0" 

At (Active High 
8-Channel De-

multiplexer) 

c 1 0 Hold Previous State 
A2 D 1 1 Reset to "0" Reset to "0" 

WD =WAITE DISABLE A= RESET 

WD 
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HCC/HCF4724B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter VI Vo llol Voo TLOW * 25 °C THIGH* Unit 

(V) (V) (J.JA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 
0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 
~LA 

HCF 
0/5 5 20 0.04 20 150 

Types 0/10 10 40 0.04 40 300 

0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VIH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 015 46 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 mA 

0/5 2.5 5 -1.8 -1.6 -3.2 -1.3 
HCF 0/5 4.6 5 -0.61 -0.51 -1 -0.42 
Types 

0/10 9.5 10 -1.5 -1.3 -2.6 -1.1 

0/15 13.5 15 -4 -3.4 -6.8 -2.8 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
S1nk 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.61 0.51 1 0.42 

Types 0/10 0.5 10 1.5 1.3 2.6 1.1 

0/15 1.5 15 4 3.4 6.8 2.8 

i1H, ilL Input Leakage 
0/18 Any Input 18 ±0.1 ±10'5 ±0.1 ±1 !LA Current 

C1 Input Capacitance Any Input 5 7.5 pF 
• TLow =-55 °C for HCC dev1ce. -40 °C for HCF dev1ce 

• T ""'" = + 125 °C for HCC dev1ce +85 °C for HCF dev1ce 
The No1se Margin for both "1" and "0" level is. 1V m1n w1th Voo = 5 V, 2 V mm w1th Voo = 10 V, 2 5 V mm. w1th Voo = 15 V 
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HCC/HCF4724B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

tPLH Propagation Delay Time (See Figure 1) 5 200 400 
tPHL Data to Output 10 75 150 ns 

15 50 100 
tPLH Propagation Delay Time (See Figure 1) 5 200 400 
tPHL Write Disable to Output 10 80 160 ns 

15 60 120 
tPHL Propagation Delay Time (See Figure 1) 5 175 350 

Reset to Output 10 80 160 ns 

15 65 130 
tPLH Propagation Delay T1me (See Figure 1) 5 225 450 
tPHL Address to Output 10 100 200 ns 

15 75 150 
tTLH Transition Time Any Output 5 100 200 
irHL 10 50 100 ns 

15 40 80 
tw Minimum Pulse Width (See Figure 1) 5 100 200 

Data 10 50 100 ns 

15 40 80 
Minimum Pulse Width (See Figure 1) 5 200 400 
Address 10 100 200 ns 

15 65 125 
Mimmum Pulse Width (See F1gure 1) 5 75 150 
Reset 10 40 75 ns 

15 25 50 
ts Mimmum Setup T1me (See Figure 1) 5 50 100 

Data to Write D1sable 10 25 50 ns 

15 20 35 
tH Minimum Hoi! Time (See Figure 1) 5 75 150 

Data to Write Disable 10 40 75 ns 

15 25 50 
C1N Input Capacitance Any 5 7.5 pF 

Input 
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HCC/HCF47248 

Figure 1: Master Timing Diagram 

AO,AI,A2 lw 

----~·~--~----~~---------

DATA 

RESET 

QO 

Ql 

lp lp lp 
SC05890 

TYPICAL APPLICATIONS 

ND Converter 

ct~~ 
,, f" H 

.L Is 17 ' 19 112 J1JliL 12 b 110 15 " 

HCC-HCF osc 13 1 
HCC-HCr 7 

- ASl 4{]47 ti OUT 4520 B 
R ~ 

c R R-C o .. o, o .. 

~ 3 3 • ' I ' ' 1'00 n'6'[ A, A, A, KO 14 
WO 

(t 1 > t,) ·:? T HCC-HCf R~ 
' 10 13 4724 e ,, . 

I 
DI\TA. 

rr- ' 
Ot 0, 0 2 o~ 04 O.o o~ o, 

4 s 6 7 9 10 I I I 2 

_n_ 

~ 
L58 

12 
II 

SfARf • 
CONYEI(SI ON 13 ~CC-HCt 

4724 

I OKO 
OUTPUTS 

...., TO lliSfLAY 

t HCC- HCF 4001 B :9= ~se 
I ' ; 4 • • 7 • 

100 
kO 

16 

OUT LADDE:tl NETWORK 

ANALOG 
INPUT 

I' 101"1'2113 
.L 

~C107 
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Multiple Selection Decoding - 4 x 4 Crosspoint Switch 

DATA 

.., 
A1 A2 

A3 

=L)-

wo J 
i11IL_ 

1 of 6 Decoder/Demultiplexer 

114HCC-HCF V 
40168 IN/OUT 

HCC-HCF4'124B 

D 
Q() 

I ~ 

r-

~ 
, 

, , 
r-' -- , 

51 

-
""' 

R t- / 

I 
, , , , 

/ 
HCC-HCF4724B 55 

'--- D 

-

A, 

A, 

A, 

A, 

WD 

DATA IN 

R 

I 

- , 
, 

c- , , --
' 

~ 

1 
Ao o, 

2 
A, o, 

J 
A, o, 

14 
WD o, 

13 DATA o, 
HCC-HCF o, 
4724B o, 

o, 

+ 
Voa 

~ Ao o, 
c_______1_ A, o, 

J 
A, o, 

~ WD o, 
J DATA o, 

HCC-HCF o, 
4724B o, 

o, 

+ 

~ SGS·ntOMSON 6.., I lillilD©Iillil~w:'irlii@~OC$ 

, 

1-
1-
I--

I--

I--

I--

I--

-

-

-

-

-

-

-

-

-

5Z 

4 

10 

11 

12 

5 

10 

11 

12 

, 
, , 

S-l21 

, , 

HCC/HCF4724B 

X 
DUT IN/ 
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HCC/HCF4724B 

Typical Output Low (sink) Current Characteristics 

G-2336 

-~b:-
I-

Tamb=2s•c 
VG~15V 

24 
,_ 

20 

16 
1'" 

·-
lL 

12 

lh 
5Y 

I-I-.J .... 
"II 

10 12 voscvJ 

Typical Output High (source) Current Charac­
teristics 

0 

·IOH 

(mA) 

10 

20 

30 

~ 
f... YGs=-SY 

1"\. 
~ 

r-... 

"' 
lamb =25-c 

II-

G-2331 

~ov 

I' 
- - - 9~ 

10 -Yes (V) 

Typical Propagation Delay Time (data to Qn) vs 
Load Capacitance 

lptH rr-T"1-r-r-r-r-r-T-rr-r-rr-r-r'iGr· ':;:'";-, 

tPHL :2S•t 
(nsl 

200 
DD = 

100 miiiimEEE lOY 

15V 

10 20 30 40 50 60 70 80 Ct (pF) 
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Minimum Output Low (sink) Current Charac­
teristics 

1ot 
(mA) 

12 

10 

G-2337 

:H •-+-- .. u! Q •amo=zs-c HrJ-
_j I VGs=l5 

~r-:-f-- t±-J_j__ ~ 
I/ -- . j .J 

L/ .l H±+-- _ ~ 
-~ 

. " -~ ' ' IOV ' t 

_j_ I-~! ' t.:__:. 
I ~ 1/, 

~ 
~! I l.li-i 
1 ! ! I 

I IT' '-~ 
I 

. i i L. i ; .. : -

10 12 Yos(V) 

Minimum Output High (source) Current Charac­
teristics 

- 1oH 

(mA 
,;, 

10 

15 
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~ I' 
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Typical Transition Time vs Load Capacitance 
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Typical Dynamic Power Dissipation vs Address 
Cycle Time 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

Yoo 

~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND YSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Yoo OR Vss 

Yoo 

•ss 
S-199211 

Yoo 

S-199lo/2 

HCC/HCF4724B 

Noise Immunity. 

•ss 5·2079f1 

9/9 

679 





HCC/HCF401 008 

32-STAGE STATIC LEFT/RIGHT SHIFT REGISTER 

• FULLY STATIC OPERATION 
• SHIFT LEFT/SHIFT RIGHT CAPABILITY 
• MULTIPLE PACKAGE CASCADING 
• RECIRCULATE CAPABILITY 
• LIFO OR FIFO CAPABILITY 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED AT 20V 

FOR HCC DEVICE 
• SV, 1 OV, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND 25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40100B (extended temperature range) 
and HCF40100B (intermediate temperature range) 
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package and 
plastic micro package. The HCCIHCF40100B is a 
32-stage shift register containing 32 D-type ma­
ster-slave flip-flops. The data present at the SHIFT­
RIGHT INPUT is transferred into the first register 
stage synchronously with the positive CLOCK edge, 
provided the LEFT/RIGHT CONTROL is at a low 
level, the RECIRCULATE CONTROL is at a high 
level, and the CLOCK INHIBIT is low. If the 
LEFT/RIGHT CONTROL is at a high level and the 
RECIRCULATE CONTROL is also high, data at 
the SHIFT-LEFT INPUT is transferred into the 32nd 
register stage synchronously with the positive 
CLOCK transition, provided the CLOCK INHIBIT 
is low. The state of the LEFT/RIGHT CONTROL, 
RECIRCULATE CONTROL, and CLOCK INHIBIT 
should not be changed when the CLOCK is high. 
Data is shifted one stage left or one stage right 
depending on the state of the LEFT/RIGHT CON­
TROL, synchronously with the positive CLOCK ed­
ge. Data clocked into the first or 32nd register 
states is available at the SHIFT-LEFT or SHIFT­
RIGHT OUTPUT respectively, on the next negative 
CLOCK transition (see Data Transfer Table). No 
shifting occurs on the positive CLOCK edge if the 
CLOCK INHIBIT line is at a high level. With the 

June 1989 

RECIRCULATE CONTROL low, data in the 32nd 
stage is shifted into the first stage when the 
LEFT/RIGHT CONTROL is low and from the 1st 
stage to the 32nd stage when the LEFT/RIGHT 
CONTROL is high. 

--EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~ • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40100BF HCF40100BM1 
HCF40100BEY HCF40100BC1 

PIN CONNECTIONS 

NC 16 Voo 

CLOCK INHIBIT 2 15 NC 

CLOCK 14 NC 

SHIFT LEFT OUT 4 13 LEFT • RIGHT 
CONTROL 

NC 12 
SHIFT RIGHT 
OUT 

SHIFT LEFT IN 6 " SHIFT RIGHT IN 

NC 10 NC 

Vss 9 RECIRCU..ATE 
CONTROL 

NC =NO CONNECTION !o-2168 
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HCC/HCF401 008 

FUNCTIONAL DIAGRAM 

LEFT fRIGHT 

CO~ROL 

13 

SHIFT ~ lfm SHIFT 
RIGHT IN RIGHT 

CLOCK __1_ 

CLOCK ___1._ 7rur SHIFT 
INHIBIT LEFT 

SHIFT ---& LEFT v00 =16 

Vss • e 

NC ol, 5,7,10,14,15 

RECirULATE 
CONTROL S·l865 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo 
. Supply Voltage : HCC Types - 0.5 to+ 20 v 

HCF Types - 0.5 to+ 18 v 
v, Input Voltage - 0.5 to Voo + 0.5 v 
II DC Input Current (any one input) ±10 mA 

P1o1 Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
forT op = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55to+125 oc 
HCF Types -40 to+ 85 oc 

Tslg Storage Temperature -65to+150 oc 
Stresses above those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s is a stress 
rating only and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operational sec­
tions of thiS spec1flcat1on IS not 1mplled. Exposure to absolute max1mum ratmg cond1t1ons for external periods may affect dev1ce 
reliability. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to+ 18 v 
HCF Types 3 to+ 15 v 

VI Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF401 OOB 

LOGIC DIAGRAM 

LEFTIR~GHT *13 :s 
CONTROL 

s 

RECIRC~LATE _ *" R CONTROL 

R 

•oo 

*ALL INPUTS PROTECTED BY 
COS/MOS PROTECTION NETWORK 

SHIFT LEFT 
*6Cr------;:>o------------------------------------------------~ 

INPUT 

DETAIL OF TYPICAL 0-TYPE M-S FLIP-FLOP 

CL a:. 

5~2886 

3/8 

683 



HCC/HCF401 008 

TRUTH TABLES 

CONTROL 

Left/Right Control 
Clock· Recirculate 

Action Input Bit Origin 
Inhibit Control 

1 0 1 Shift Left Sh1ft Left Input 

1 0 0 Shift Left Stage 1 

0 0 1 Shift Right Sh1ft Right Input 

0 0 0 Shift Right Stage 32 

X 1 X No Shift -

DATA TRANSFER 

Initial State Clock Resulting State 

Data Input Clock Inhibit Internal Stage Level Change 
Internal 

Output 
Stage Q 

0 0 X _j 0 NC 

X 0 0 \ NC 0 

1 0 X _j 1 NC 

X 0 1 L NC 1 

X 1 1 X NC NC 

0 = Low level 1 = High level X= Don"t Care NC = No change. 
• For Sh1fi-R1ght Mode 

Data Input = SHIFT-RIGHT INPUT (P1n 11) 
Internal Stage = Stage 1 (Q1) 
Output = SHIFT-LEFT OUTPUT (Pm 4). 

For Shift-left Mode 
Data 1nput = SHIFT LEFT INPUT (Pm 6) 
Internal Stage = Stage 32 (032) 
Output = SHIFT-RIGHT OUTPUT (Pin 12) 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo Tlow * 25°C TH,gh * Unit 

(V) (V) {J.lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0110 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 !lA 
015 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 495 4.95 4.95 
Voltage 0/10 < 1 10 9 95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0 05 0.05 

T Low = - 55 C for HCC dev1ce : - 40 C for HCF dev1ce 
• T "'•' = + 125"C for HCC deVICe + 85"C for HCF deVICe 

The NOISe Margm for both "1" and "0" level IS 1 V m1n With Voo = 5V, 2V m1n w1th Voo = 1 OV, 2.5 V mm. w1th Voo = 15V. 
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HCC/HCF401 008 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow . 25°C THigh. 

(V) (V) (JlA) (V) Min. Max. Min. Typ. Max. Min. Max. 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

015 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 015 4.6 5 -0.52 - 0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, ltl Input HCC 0/18 ± 0.1 ±10-5 ± 0.1 ± 1 18 Leakage Types 
Any Input Current HCF 0/15 ±10-5 Types 15 ± 0.3 ± 0.3 ± 1 

Ct Input CapaCitance Any Input 5 7.5 

• TLow = - ss·c for HCC deVICe : - 40"C for HCF deviCe . 
• THogh = + 125"C for HCC device : + ss·c for HCF deviCe. 

The No1se Margin for both "1" and "0" level1s . 1 V min. w1th Voo = SV, 2V min. With Voo = 1 OV, 2.5 V m1n wrth Voo = 15V 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kf.!, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH, Propagation Delay Time 5 360 720 
tpHL Clock to Shift Left/Right Output 10 165 330 

15 115 230 

hHL• Transition Time 5 100 200 
trLH 10 50 100 

15 40 80 

Unit 

v 

v 

mA 

mA 

JlA 

pF 

Unit 

ns 

ns 
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HCC/HCF401 008 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter 

!setup Data Setup Time 

\,old Data Hold Time 

lw Clock Input Pulse Width Low 
Level 

lw Clock Input Pulse Width High 
Level 

h Maximum Clock Input Frequency 

WAVEFORMS 

6/8 
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Test Conditions 

~ SCiS·THOMSON .. "'J/ [1;101CIId®~~ii1C1111111001DCI 

Voo 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

S-1867 

Value 
Unit 

(V) Min. Typ. Max. 

100 50 

20 10 ns 

10 5 

275 170 

100 75 ns 

75 50 

450 225 

230 115 ns 

190 95 

280 140 

150 75 ns 

140 70 

1 2 

2.5 5 MHz 

3 6 



Output Low (sink) Current Characteristics. 

Tam~~.-2s-C 
VG~15V 

--Typ. 

24 
---Min. 

20 

10 
lC!' 

12 
1/ ... v65.1sv 

, -~~~~ , 
5 

"' ·::·, 5V 

10 12 Vos(V) 

Typical Propagation Delay Time (clock to shift left 
right) vs. Load Capacitance. .. .... 

rant» .zs-c 

I 
~;!! -

1-r-
I I 

! 

!!! --.... -- 15V -180 

-10 

20 40 60 eo 100 cL tpFl 

Typical Dynamic Power Dissipation vs. Clock Fre­
quency. 

HCC/HCF401 OOB 

Output High (source) Current Characteristics. 

-IOH 
(mA I 

20 

10 

0 

, 

,....,.2S•c __ ,,_ 
r---Min. 

~ 

"' 
.. 

5V 

-sv 

""""" 
-;;;';--1111 

-lOY 

, Ves-15Y 

-lOY 

10 

Typical Transition Time vs. Load Capacitance. 

G-2007/t 

tnH 
trHL T b = 25•c 
(ns) 

160 

140 

120 
DO• 

100 ..... 
80 

60 10V 

40 
15 

20 

10 20 30 40 so 60 10 eo cL tpFl 
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HCC/HCF401 008 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 
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VDD 

~ 
Yss 

NOTE:MEASUREINPUTS 
SEQUENTIALLY TO BOTH 
VDD AND Vss• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Yoo OR VSS 

Input Voltage. 

vDD 

S-199211 

VDD 

S-199412 



HCC/HCF401 01 B 

9-BIT PARITY GENERATOR/CHECKER 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N" 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40101 B (extended temperature range) 
and HCF40101 B (intermediate temperature range) 
are monolithic integrated circuits, available in 14-le­
ad dual in-line plastic or ceramic package and pla­
stic micro package. 

The HCC/HCF40101 B is a 9-bit (8 data bits plus 1 
parity bit) parity generator/checker. It may be used 
to detect errors in data transmission or data retrie­
val. Odd and even outputs facilitate odd or even pa­
rity generation and checking. When used as a parity 
generator, a parity bit is supplied along with the data 
to generate an even or odd parity output. When used 
a parity checker, the received data bits and parity 
bits are compared for correct parity. The even or odd 
outputs are used to indicate an error in the received 
data. Word-length capability is expandable by ca­
scading. The HCC/HCF401 01 B is also provided 
with an inhibit control. If the inhibit control is set at 
logical "1 ", the even and odd outputs go to a logical 
"0". 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40101BF HCF40101BM1 
HCF401 01 BEY HCF401 01 BC1 

PIN CONNECTIONS 

01 I• 14 Voo 

02 I' 13 08 

03 12 07 

04 !lb 06 

09 10~ OS 

ODD OUT 6 9 EVEN OUT 

Vss INHIBIT 
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HCC/HCF40101 B 

FUNCTIONAL DIAGRAM 

5-2968 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types - 0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This IS a stress 
rating only and functional operation of the dev1ce at these or any other conditions above those indicated 1n the operational sect1ons 
of this specification is not implied. Exposure to absolute maximum rating conditions for external penods may affect dev1ce reliability. 
• All voltages are With respect to Vss (GND). 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55to+125 oc 

HCF Types - 40 to+ 85 oc 
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LOGIC DIAGRAM 

TRUTH TABLE 

01 

5 
09 

Inputs 

HCC/HCF401 01 B 

m•~~~'f 
PROTE;;tVss 
COSIMOS PROTECTION 
NETWORK 

>o--------------'5-2989 

Outputs 

01-09 Inhibit Even Odd 

L, 1's =Even 

L, 1's =Odd 

X 
X = Don't Care 
LogiC 1 = High 
Logic 0 = Low. 

0 

0 

1 

1 0 

0 1 

0 0 
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HCC/HCF401 01 B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter Vt Vo llol Voo TLow 
. 25°C THrgh . Unit 

(V) (V) (~A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0 04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 ~ 
015 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/g < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VrL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 -1.6 -32 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 g,5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

lrH, lrL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input ~ Current HCF 
0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 Types 

Ct Input Capacitance Any Input 5 7.5 pF 
• TLow ~- 55'C for HCC device :- 40'C for HCF device 
• T "'•h ~ + 125 ·c for HCC device + 85 ·c for HCF device 

The Noise Margm for both "1" and "0" level is . 1V mm. wrth Voo ~ 5V, 2V mrn wrth Voo ~ 10V, 2.5V mrn wrth Voo ~ 15V. 
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HCC/HCF401 01 B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter 

tPLH, Propagation Delay Time 
tPHL 

tPLH. Propagation Delay Time 
tPHL Inhibit to Output 

hLH, Transition Time 
trHL 

Output Low (sink) Current Characteristics. , .. 
I I I 

r-r- Tamb,.zs•c 
~~~r---Typ. r-+-- ---Min. 

...... .. 
zo 

16 
1 

~ 

1/ .. 1-·r- v65.1sv 12 

lh -1-· --~ 
V. , 5 

~,,_, 

·F·- 5¥ 

10 12 v051v1 

Typical Propagation Delay Time vs. Load Capaci­
tance. 

IPLH 
IPHL 
(ns) 

400 

320 

240 

180 

80 

..... 
Tamb .zs-c. 

r'o~~ ---
I I 

' I 

I 

!!.!--r---- I 1§¥1 --
20 40 60 80 100 CL (pf) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 350 700 

10 150 300 ns 

15 100 200 
5 140 280 

10 70 140 ns 

15 50 100 

5 100 200 

10 50 100 ns 

15 40 80 

Output High (source) Current Characteristics . 

-•oH 
(mA I 

20 

10 

0 

r--

Tamb=zs•c 
--Typ. 

-Min. 

v 
/ 

~ 

.. 
sv 

-·· 

....... 

rv;;;""' 

-10V 

~-- ._..,.. 
-10¥ 

10 

Typical Transition Time vs. Load Capacitance. 

G-200711 

tnH 
tTHL lamb =Z5•c 
(ns) 

160 

140 

120 oo= 
tOO .A" 

I 

80 

60 ~ 
I ..... 

40 
15 c-H-i c-L 

20 I . ' 

10 20 30 40 50 60 70 eo cL (pF} 
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HCC/HCF401 01 B 

Typical Dynamic power Dissipation vs. Input 
Frequency. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 
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vDD 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

vDD 

5·199211 

VDo 

S-199412 

Input Voltage. 

Dynamic Power Dissipation. 

/iii SGS·THOMSOII 
~I liii0Cii@~U8C111liill00DCS 

5-207911 



HCC/HCF401 028 
HCC/HCF401 038 

8-STAGE PRESETIABLE SYNCHRONOUS DOWN COUNTERS 

40102B 2-DECADE BCD TYPE 
401 03B 8-BIT BINARY TYPE 

• SYNCHRONOUS OR ASYNCHRONOUS 
PRESET 

• MEDIUM-SPEED OPERATION : fcL = 3.6MHz 
(TYP.)@ Voo = 10V 

• CASCADABLE 
• QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N°. 13 A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40102B, HCC40103B, (extended tempera­
ture range) and the HCF40102B, HCF40103B (inter­
mediate temperature range) are monolithic integrated 
circuits, available in 16-lead dual in-line plastic or 
ceramic package. The HCC/HCF401 02B, and 
HCCIHCF401 03B consist of an 8-stage synchronous 
down counter with a single output which is active when 
the internal count is zero. The HCC/HCF401 02B is 
configured as two cascaded 4-bit BCD counters, and 
the HCC/HCF40103B contains a single 8-bit binary 
counter. Each type has control inputs for enabling or 
disabling the clock, for clearing the counter to its 
maximum count, and for presetting the counter 
either synchronously or asynchronously. All control 
inputs and the CARRY-OUT/ZERO-DETECT out­
put are active-low logic. In normal operation, the 
counter is decremented by one count on each posi­
tive transition of the CLOCK. Counting is inhibited 
when the CARRY-IN/COUNTER ENABLE (CI/CE) 
iQQJJI_§ high. The CARRY-OUT/ZERO-DETEC 
(CO/ZD) ol@l:!!..floes low when the count reaches 
zero if the CI/CE input is low, and remains low for 
one full clock period. When the SYNCHRONOUS 
PRESET-ENABLE (SPE) input is low, data at the 
JAM input is clocked into the counter on the next 
QQSitive clock transition regardless of the state of the 
CI/CE input. Whe.ll._!he ASYNCHRONOUS 
PRESET-ENABLE (APE) input is low, data at the 

June 1989 

EY 
(Plastic Package) 

C1 

F 
(Ceramic Package) 

(Chip Carner) 

ORDER CODES : 
HCC401XXBF HCF401XXBEY 

HCF401XXBC1 

PIN CONNECTIONS 

CLOCK 16 Voo 

CLEAR 15 SYNCHRONOUS 
PRESET ENABLE 

COUNTER INPUT 14 CARRY OUTPUT 
COUNTER ENABLE ZERO DETECt 

JO 13 J7 

)1 12 J6 

J2 11 JS 

J3 10 J4 

Vss ASYNCHRONOUS 
PRESET ENABLE 

S-2870 
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HCC/HCF401 028/401038 

JAM inputs is asynchronously forced into the 
counter regardless of the state of the SPE, CI/CE, 
or CLOCK inputs. JAM inputs JO-J7 represent two 
4-bit BCD words for the HCC/HCF40102B and a 
single 8-bit binary word for the HCC/HCF40103B. 
When the CLEAR (CLR) input is low, the counter 
is asynchronously cleared to its maximum count 
(9910 for the HCC/HCF40102B and 25510 for 

FUNCTIONAL DIAGRAM 

5PE 

APE 

CI!CE 

CLR 

I 
!!L..,-

I 

theHCC/HCF40103B) regardless of the state of 
any other input. The precedence relationship be­
tween control input is indicated in the truth table. If 
all control inputs are high at the tieme of zero count, 
the counters will jump to the maximum count, giving 
a counting sequence of 100 or 256 clock pulses 
long. The HCC/HCF40102B and HCC/HCF401038 
may be cascaded using the CI/CE input and the 

8-STAGE DOWN 

J_ COUNTER 

COIZO 

~ 

5-2871 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * Supply Voltage : HCC Types - 0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
It DC Input Current (any one tnput) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
DissipatiOn per Output Tranststor 
forT op = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under ""Absolute Max1mum Rat1ngs"" may cause permanent damage to the dev1ce. Th1s IS a stress rating only 
and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operational sect1ons of this spec1f1callon 
IS not 1mphed. Exposure to absolute max1mum rat1ng cond1t1ons for external penods may affect devtce rehab1hty. 
• All voltages are w1th respect to Vss (GND) 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF401 028/401038 

LOGIC DIAGRAMS 

401028 

401038 

Detail logic diagram for flip-flops, FFO-FF7 used in logic diagrams for 401028 and 401038. 
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HCC/HCF401 028/401038 

LOGIC DIAGRAMS (continued) 

Timing Diagram for 401 028 and 401038 

401028 

m _.....J 

ffi9 r1 

!iR 
L~ - .J 

JO -
Jt -
JZ -
JJ -

Jl 

J7 

Ccmro-+--+--+----~~ 
! -

r.omecOUNT!ts t1 3 1 z 1 o,. M II t7 • 

40'0JB COUNT Z"i5 1 ~ J Z 1 0 HS 254 !K 21:1 I 

TRUTH TABLE 

CLR 

1 

1 

1 

1 

0 

Notes: 

Control Inputs 

APE SPE 

1 1 

1 1 

1 0 

0 X 

X X 

1 . 0 = Low level 
1 = H1gh level 
X= Donlcare 

CI/CE 

1 

0 

X 

X 

X 

2. Clock connected to clock 1nput. 

Preset Mode 

Synchronous 

Asynchronous 

u 

: 

i 
I 

' 

' • • 1: H .. .. .. 
' • • ... ... ,., ,., 

Action 

Inhibit Counter 

Count Down 

Preset on Next Positive Clock Transition 

Preset Asynchrounously 

Clear to Maximum Count 

3. Synchronous operation changes occur on negat1ve-to-positive clock transruons. 
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JAM inputs. HCC/HCF010B; MSD = J7, J6, JS, J4 (J7 is MSB) 
LSD = J3, J2, J1, JO (J3 is MSB) 

HCC/HCF401 038 Binary ; MSB = J7, LSB = JO 



HCC/HCF401 028/401038 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo Tlow . 25°C THogh . Unit 

(V) (V) (!lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 !lA 
015 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 

Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

Vtl Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.511.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive 

HCC 015 4.6 5 -0.64 -0.51 - 1 -0.36 
Current 

Types 0/10 9.5 10 - 1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

015 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF 0/5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, ltL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input !lA Current HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

c, Input Capacitance Any Input 5 7.5 pF 

• T Low= - 55"C for HCC device : - 40"C for HCF device. 
• THogh= + 125'C for HCC device:+ 85'C for HCF devtce. 

Jhe Notse Margtn for both "1" and "0" levelts : 1 V mtn. with Voo = 5V, 2V mtn. with Voo = 1 OV, 2.5 V min. wijh Voo = 15V. 
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HCC/HCF401 028/401038 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200k.Q, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

tpHL, Propagation Clock to-out 5 300 600 
tPLH Delay Time 10 130 260 

15 95 190 

Carry In/Counter 5 200 400 
Enable-to-output 10 90 180 

15 65 130 

Asynchronous 5 650 1300 
Preset 10 300 600 
Enable-to-output 

15 200 400 

Clear-to-output 5 375 750 

10 180 360 

15 100 200 

ITHL, tTLH Transition Time 5 100 200 

10 50 100 

15 40 80 

tw Pulse Width Clock Pulse 5 300 150 
Width 10 180 90 

15 80 40 

CLR Pulse 5 320 160 
Width 10 160 80 

15 100 50 

APE Pulse Width 5 360 180 

10 160 80 

15 120 60 

!setup Setup Time SPE Setup Time 5 280 140 

10 140 70 

15 100 50 

JAM Setup Time 5 200 100 

10 80 40 

15 60 30 

fcL Maximum Clock Input Frequency 5 0.7 1.4 

10 1.8 3.6 

15 2.4 4.8 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Output Low (sink) Current Characteristics. 

G-31 

>-- Tam~:~·25·c 
VGs=~ 

e-. --Typ. 

---·Win. 
24 

20 

16 r,; 
12 I--· v05s15V 

- ·--"' 5 

~ 
-- sv 

10 12 Vos!Vl 

Typical Transition Time vs. Load Capacitance. 

140 f-++--1-++-t-1-l-++--1-++-+-+-~4-1---j 

80 f-+-+--1-++-IA'"l-++--1-++-+-1-l-++-i~ 

60 f-++-14-J.-+-+-l--J..-j 10Vik,J.¥i=-J...+-l-h.i 

~ I l1 

40 ttttt~~tb~D=bJCjj 15V I 1+-i~ 
20 f-+-+--1-++-l-1-l-+-+--,f-+, -l-1-1-l-!-...!-J---j 

10 20 30 40 50 60 70 80 CL (pf) 

Typical Maximum Clock Input Frequency vs. 
Supply Voltage. 

) fcL(max 

(MHz ) 

TAmb•zs·c 
C •SOpF 

e 10 12 14 1s v00 <v> 

HCC/HCF401 028/401038 

Output High (source) Current Characteristics. 

-10H 

(mA ) 

20 

10 

161' 

Tamb'~'Zs•c 

--Typ. 

-Min. 

1/ 

... 
[7 l,..· 

... 
I'; sv 

1-.. 

....... 
ry:;_ 

-10V 

~...-
..... 

I-· -10¥ 

10 

Typical Propagation Delay Time vs. Load 
Capacitance (clock to CO/ZD). 

-
L T m •2s•c 
) 

300 •SV 

zoo 

1DV 

100 15V 

0 

10 20 30 40 50 60 "10 10 10 CLlPF) 

Typical Dynamic Power Dissipation vs. Frequen­
cy. 
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HCC/HCF401 028/401038 

TYPICAL APPLICATIONS 

Divide-by-"N" Counter. 

four ~•,N I (N•ll 

CLOCKI--+---fiN 

S-2878 

Microprocessor Interrupt Timer. 

FROM 
MICROPROCESSOR 
DATA BUS 

Microprocessor Interrupt Timer. 
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5-2880 

Programmable Timer. 

Synchronous Cascading. 

* An output spike (160ns @ Voo = 5V) occurs whenever two or 
more devices are cascaded 1n the parallel-clocked mode be­
cause the clock-to-carry out delay IS greater than the carry-In-to­
carry out delay. This Spike 1s eliminated by gating the out put 
of the last dev1ce w1th the clock as shown. 



TEST CIRCUITS 

Quiescent Device Current. 

Input Current. 

Voo 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Dynamic Power Dissipation. 

Voo 

Voo 

HCC/HCF401 028/401038 

Input Voltage. 

5-2079/1 

Maximum Clock Frequency. 

5-199412 
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HCC/HCF401 048 
HCC/HCF40194B 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

• MEDIUM-SPEED OPERATION : fcL = 9MHz 
(typ.) @ Voo = 1 OV 

• FULLY STATIC OPERATION 
• SYNCHRONOUS PARALLEL OR SERIAL 

OPERATION 
• THREE-STATE OUTPUTS (HCC/HCF40104B) 
• ASYNCHRONOUS MASTER RESET 

(HCC/HCF40194B) 
• STANDARDIZED, SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT AT 20V FOR HCC DE­

VICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N" 13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40104B, HCC40194B, (extended 
temperature range) and the HCC40104B, 
HCF40194B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF 401048 is a universal 
shift register featuring parallel inputs, parallel out­
puts, SHIFT RIGHT and SHIFT LEFT serial inputs, 
and a high-impedance third output state allowing the 
device to be used in bus-organized systems. In the 
parallel-load mode (SO and S1 are high), data is 
loaded into the associated flip-flop and appears atthe 
output after the positive transition of the CLOCK 
input. During loading, serial data flow is inhibited. 
Shift-right and shift-left are accomplished 
synchronously on the positive clock edge with serial 
data entered at the SHIFT RIGHT and SHIFT LEFT 
serial inputs, respectively. Clearing the register is ac­
complished by setting both mode controls low and 
clocking the register. When the output enable input 
is low, all outputs assume the high impedance state. 
The HCC/HCF40194B is a universal shift register 
featuring parallel inputs, parallel outputs SHIFT 
RIGHT and SHIFT LEFT serial inputs, and a direct 
overriding clear input. In the parallel-load mode (SO 
and S1 are high), data is loaded into the associated 

June 1989 

EY 
(Plastic Package) 

ORDER CODES: 

F 
(Ceramic Package) 

• C1 
(Plastic Chip Carner ) 

HCC401XXBF HCF401XXBEY 
HCF401XXBC1 

PIN CONNECTIONS 

OUTPUT 16 •oo ENABLE 

SHIFT RIGHT 2 15 QO 
IN 

DO 14 Q1 

401048 
01 13 Q2 

DZ 12 Q3 

03 11 CLOCK 

SHIFT LEFT 1v 51 
IN 

•ss so 

...., 
RESET " •oD 

SHIFT RIGHT z 15 QO 

401948 DO 14 Q1 

D1 13 Q2 

02 12 Q3 

03 11 CLOCK 

SHIFT LEFT 7 10 51 

•ss so 

...... 
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HCC/HCF401 048/401948 

flip-flop and appears at the output after the positive 
transition of the CLOCK input. During loading, serial 
data flow is inhibited. Shift right and shift left are ac­
complished synchronously on the positive clock edge 
with data entered at the SHIFT RIGHT and SHIFT 

FUNCTIONAL DIAGRAMS 

401048 

QO 

01 

02 

OJ 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v1 Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power Disstpallon (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

LEFT serial inputs, respectively. Clocking of the reg­
ister is inhibited when both mode control inputs are 
low. When low, the RESET input resets all stages 
and forces all outputs low. The HCCJHCF40194B is 
similar to industry types 340194 and MC40194. 

401948 

00 

01 

02 

OJ 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

-0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 "C 
-40 to+ 85 "C 

-65to+150 "C 

Stresses above those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s IS a stress 
rating only and functional operation of the device at these or any other cond111ons above those indicated in the operational sec· 
lions of this specification is not implied. Exposure to absolute max1mum rat1ng conditions for external penods may affect dev1ce 
reliability. 
• All voltages values are referred to Vss pm voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55t0+125 "C 

HCF Types -40t0+85 ac 

218 
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LOGIC DIAGRAMS 

401048 

* INPUTS PfOTECT£0 BY 
(OStMO$ PROTECTtON .. ,_ 

HCC/HCF401 048/401948 

IG 

[I 

n Cl 

_o]"-~ 
rt.:-v­

'oo~-· .. ,, 

~ SliS·THOMSON 
~.,I lilllDICb'l©~~~llii©OODCl! 

0£ 

.. 
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HCC/HCF401 048/401948 

LOGIC DIAGRAMS 

401948 

4/8 

708 

2 
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INPUT * 

11 1i 
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HCC/HCF401 048/401948 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v. Vo llol Voo TLow * 25°C THigh * Unit 

(V) (V) (J.lA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 J,1A 

015 5 20 0.04 20 150 
HCF 

0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v.H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 - 1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 - 1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
mA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

I1Ho IlL Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input J,1A Current 
HCF 0/15 15 ± 0.3 ±1o-5 ± 0.3 ± 1 

Types 

c. Input Capacitance Any Input 5 7.5 pF 

• TLow=- 55'C for HCC device :- 40'C for HCF device. 
* THIGH= .. 125'C for HCC device : .. as·c for HCF device. 
The noise Margin for both "1" and "0" level is · tV min with Voo = SV. 2V min. wilh Voo = IOV, 2.5 min. with Voo = 15V 
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HCC/HCF401 048/401948 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

lPLH,lPHL Propagation Delay Time 5 220 440 
Clock to Q 10 100 200 

15 70 140 

lPzH, lPzL, 3-state Outputs • 5 80 160 

lPLZ High Impedance 10 35 70 

15 25 50 

lPHZ 5 45 90 

10 25 50 

15 20 40 

hHL, hLH Transition Time 5 100 200 

10 50 100 

15 40 80 

tsetup Setup Time DO,D3,SR, SL 5 80 100 
to Clock 10 35 70 

15 20 50 

SO, S1 to Clock 5 200 400 

10 110 220 

15 65 130 

!hold Hold Time DO,D3,SR, SL 5 -65 0 
to Clock 10 -25 0 

15 -15 0 

SO, S1 to Clock 5 - 170 0 

10 -95 0 

15 -55 0 

lw Clock Pulse Width 5 90 180 

10 40 180 

15 25 50 

fcL Clock Input Frequency 5 3 6 

10 6 12 

15 8 15 

t,, It Clock Input Rise or Fall Time 5 1000 

10 100 

15 100 

tw Reset Pulse Width* 5 150 300 

10 100 200 

15 70 140 

IPRHL Propagation Delay Reset* 5 230 460 

10 90 180 

15 65 130 

• For 401 04B senes only • For 401946 senes only. 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 
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ns 
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HCC/HCF401 048/401948 

TRUTH TABLES 

401048 

Mode 

Clock& Select Output 

so S1 Enable 

;- 0 0 1 

_I- 1 0 1 

_;- 0 1 1 

I 1 1 1 

X X X 0 

Action 

Reset 

Shift Right 
(00 toward 03) 

Shift Left 
(03 toward 00) 

Parallel Load 

Operations occur as 
shown above, but 
outputs assume high 
impedance 

Output Low (sink) Current Characteristics. 

_Go~ 

lamb• zs·c 
VG~1SV 

--Typ. .. ---Min. 

20 

16 
11111 

~ 
v05s1SY 

12 

~r-· -, 
5 

"" .;. -- 5V 

10 12 vos<v> 

Typical Propagation Delay Time vs. Load Capaci­
tance. 

tPLH 
1PHL 

(ns) 

300 

200 

100 

Tamb"'2s•c 

20 40 

G-<.653 

"oo"''!t" 

~ 
15' 

60 80 CL(pF) 

401948 

Mode --
Clock Select Reset Action 

so S1 

X 0 " 1 No Change 

I 
-

1 0 1 Shift Right 
- (00 toward 03) 

_;- 0 1 1 Shift Left 
(03 toward 00) 

I 1 1 1 Parallel Load 

X X X 0 Reset 

1 =High level 
O=Low level 

X= Don't care 
t. = Level change 

Output High (source) Current Characteristics . 

-IOH 
(mA ) 

20 

10 

, 

Tamb•25•c 

--Typ. 

-Min. 

1.1" 

'/ , 
5¥ 

-5¥ 

....... 
.,.,.. r;;:;:, 

-10V 

~ I VG5'""1SV 

-10'1 

10 

Typical Transition Time vs. Load Capacitance. 

G-200711 

1nH 
1THL lamb =- 2s•c 
(ns} 

160 

140 
/ ' 

120 
oo= 

100 'A" 

80 

60 10¥ 
1...!-i I 

' f-"1"" 
40 ' ' 

15 
+-~t-1 c+ 

20 ' ' ' 

' I 

10 20 30 40 50 60 70 ao cl (pF) 

Jill..•'/ SCiS•THOMSON 
'I• liiiiOCIItlli~IEIC"ili!I©OODCS 
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HCC/HCF401 048/401948 

Typical Dynamic Power Dissipation vs. Frequency. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

8/8 
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v~ 
Vss 

Voo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VoD OR Vss 

Voo 

5·199211 

Voo 

S-199412 

vss 

Input Voltage. 

Vss 5-2079/t 

Dynamic Power Dissipation. 

PARAl..l..ELI~ 

OUTPUT~ 



• INDEPENDENT ASYNCHRONOUS INPUTS 
AND OUTPUTS 

• 3-STATE OUTPUTS 
• EXPANDABLE IN EITHER DIRECTION 
• STATUS INDICATORS ON INPUT AND OUT­

PUT 
• RESET CAPABILITY 
• STANDARDIZED, SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED AT 20V 

FOR HCC DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18V AND 25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N'l 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40105B (extended temperature range) and 
HCF40105B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead dual 
in-line plastic or ceramic package. 

The HCC/HCF401 058 is a low-power first-in-first-out 
(FIFO) "elastic" storage register that can store 16 4-bit 
words. It is capable of handftng input and output data 
at different shifting rates. This feature makes it par­
ticularly useful as a buffer between asynchronous sys­
tems. Each word position in the register is clocked by 
a control flip-flop, which stores a marker bit A "1" sig­
nifies that the position's data is filled and a "0" denotes 
a vacancy in that position. The control flip-flop detects 
the state of the preceding flip-flop and communicates 
its own status to the su~ing flip-flop. When a con­
trol flip-flop is in the "0" state and sees a "1" in the 
preceding flip-flop, it generates a clock pulse that 
transfers data from the preceding four data latches 
into its own four data latches and resets the preceding 
flip-flop to "0". The first and last control flip-flops have 
buffered outputs. Since all empty locations "bubble" 
automatically to the illJul end, and all valid data ripple 
through to the output end, the status of the first control 
flip-flop (DATA-IN READY) indicates if the FIFO is full, 
and the status of the last flip-flop (DATA-OUT 

June 1989 

HCC40105B 
HCF40105B 

FIFO REGISTER 

READY) indicates if the FIFO contains data. As the 
earliest data are removed from the bottom of the data 
stack (the output end), all data entered later will auto­
matically propagate (ripple) toward the output. 

--EY 
(Plastic Package} 

• C1 

F 
(Ceramic Package} 

(Chip Carrier} 

ORDER CODES : 
HCC40105BF HCF40105BEY 

HCF40105BC1 

PIN CONNECTIONS 

3-STATE I 16 Yoo CONTROL 

DIR 15 so 

51 14 DOR 

DO 4 13 GO 

Dl 12 Ql 

D2 6 "0 Q2 

03 10 Q3 

Vss 9 MR 

So-3151 
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HCC/HCF401 058 

FUNCTIONAL DIAGRAM 

DO 

01 

02 

DATA-IN .-'24---(: 
READY(OIRI 

SHIFT IN 
(51) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage: HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 

9 MASTER 

Q3 

+--~r-'- ~<>~~~L 
>-+--___,...,.._ :~~~bR) 

'-..1----+""- SHIFT OUT 
(SOl 

5-3158 

RESET(MR) 

v00=t6 

Vss=8 

Value 

-0.5to+20 
-0.5to+18 

- 0.5 to Voo + 0.5 

± 10 

200 

for Top = Full Package-temperature Range 100 

Top Operating Temperature: HCC Types -55t0+125 
HCF Types -40t0+85 

Tstg Storage Temperature -65to + 150 

Unit 

v 
v 
v 

mA 

mW 

mW 

"C 
"C 

"C 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
• All vottage values are referred to Vss pin vottage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 "C 

HCF Types -40t0+85 "C 
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LOGIC DIAGRAM 
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HCC/HCF401 058 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo JloJ Voo TLow . 25°C TH, h 

. 
(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. 

IL Quiescent 015 5 5 0.04 5 
Current HCC 0/10 10 10 0.04 10 

Types 0/15 15 20 0.04 20 
0/20 20 100 0.08 100 
0/5 5 20 0.04 20 

HCF 
0/10 10 40 0.04 40 Types 
0/15 15 80 0.04 80 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 
VOL Output Low 5/0 < 1 5 0.05 0.05 

Voltage 10/0 < 1 10 0.05 0.05 
15/0 < 1 15 0.05 0.05 

VTH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5113.5 < 1 15 11 11 11 
V1L Input Low 4.5/0.5 < 1 5 1.5 1.5 

Voltage 9/1 < 1 10 3 3 
13.511.5 < 1 15 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 
loL Output 015 0.4 5 0.64 0.51 1 0.36 

Sink HCC 
0/10 0.5 10 1.6 1.3 2.6 0.9 

Current Types 
0/15 1.5 15 4.2 3.4 6.8 2.4 
015 0.4 5 0.52 0.44 1 0.36 

HCF 
0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ITHo I1L Input HCC 
0/18 18 ± 0.1 ±10-5 ± 0.1 

Leakage Types 
Any Input Current 

HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 
Tvoes 

loH,IoL .. 3-State HCC ±10-4 0/18 0/18 18 ± 0.4 ± 0.4 
Output Tvoes 
Leakage HCF 0/15 0/15 15 ± 1.0 ±10-4 ± 1.0 Current Tvoes 

c, Input Capacitance Anv Input 5 7.5 
*T Low = - 55"C lor HCC dev1ce : - 40"C lor HCF device 
*TH!i!' = + 125"C lor HCC device:+ 85"C lor HCF device. 

The Noise Margin for both "1" and "0" level is: 1V min. with Voo =5V, 2V mtn. wtth Voo = 10V, 2.5 V mtn. wtlh Voo= 15V. 
• • Forced output disable. 
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Max. 
150 
300 
600 

3000 
150 
300 
600 

0.05 
0.05 
0.05 

1.5 
3 
4 

± 1 

± 1 

±12 

± 7.5 

Unit 

!!A 

v 

v 

v 

v 

mA 

mA 

!!A 

!!A 

pF 



HCC/HCF401 058 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 °C, CL = 50 pF, RL = 200 kQ, 
typical temperature coefficient for all V00 values is 0.3 %/°C, all input rise and fall time= 20 ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V} Min. Typ. Max. 

tPHL Propagation Delay Time 5 185 370 
Shift-out or Reset to Data-out 10 90 180 
Ready 

15 65 130 

tPHL Propagation Delay Time 5 160 320 
Shift-in to Data-in Ready 10 65 130 

15 45 90 

tpzH, tpzL Propagation Delay Time 5 140 280 
3-state Control to Data-out 10 60 120 

15 40 80 

tPHZ, tPLZ Propagation Delay Time 5 100 200 
3-State Control to Data-out 10 50 100 

15 40 80 

IPLH Ripple-through Delay Input to 5 2 4 
Output 10 1 2 

15 0.7 1.4 

fTHL, fTLH Transition Time 5 100 200 

10 50 100 

15 40 80 

ft Shift-in or Shift-out Rate 5 1.5 3 

10 3 6 

15 4 8 

twH Shtft-in Pulse Width 5 200 100 

10 80 40 

15 60 30 

twL Shift-out Pulse Width 5 360 180 

10 160 80 

15 100 50 

tr Shift-in or Shift-out Rise Time 5 15 

10 15 

15 15 

It Shift-in Fall Time 5 15 

10 15 

15 15 

It Shift-out Fall Time 5 15 

10 5 

15 5 

!setup Data Setup Time 5 0 

10 0 

15 0 

Unit 

ns 

ns 

ns 

ns 

I!S 

ns 

MHz 

ns 

ns 

1!5 

1!5 

1!5 

ns 
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HCC/HCF401 058 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter 

I hold Data Hold Time 

lwL Data-in Ready Pulse Width 

lwL Data-out Ready Pulse Width 

lwH Master Reset Pulse Width 

Output Low (sink) Current Characteristics. 
,._ 199 

loL 1-1-4-_L.l_L..j.--l--J.-bH-+-..L._l._j-j 
tnAl 1- T•m•• 25"C W--l-.+-l--1--IY 15YI­

I- --T1P·i--t-+-J.-+,.joo'f=GJ-~-f• -+-J 
24 1-ir-+-=-=-:;:-~"~'":+· --l--J....,J£1--t-+--+-l--1-l 

" j.....j.....J.--1--htJ--1.--l--+-+-jJ--1.-1-+-1-t-l 

12 i---j.....J.--¥--b..o~:.. ... J-I-+.·.I-II-J.+.v"'"os"'·~1s~v -l 

, 

-- SV 

10 12 Yos<Yl 

Typical Transition Time vs. Load Capacitance. 

'}~~IJ~~~~++~~Gj-'j"=m tTLH ~ 
trHL lamb = 2S•c 
(ns) I 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 350 175 

10 150 75 ns 

15 120 60 

5 260 520 

10 100 120 ns 

15 70 140 

5 220 440 

10 90 180 ns 

15 665 130 

5 200 100 

10 90 45 ns 

15 60 30 

Output High (source) Current Characteristics. 

H ·•o 
(mA )I-

1-

20 

10 

~~-

Tamb=2s•c 

--Typ. 
1----Min. 

, 
sv 

-sv 
I 

.. .. ~ 
fv;t:15\ 

-10Y 

... VGs-15¥ 

-lOY 

10 

Typical Dynamic Power Dissipation vs. Frequen­
cy. 

~ ~ 

120 1-l--l-1--1--+-l--l-W....LJ..l--UG-W-l-1-

~~~~~~~oo~·~ii~iJJl~ 100 

80 

so 1--++1-4-+-l-1--J.-+..j ~'61--"!""i+.J....+' +d-1 

20 

' 
~ H-1-!-

40 15V 

10 20 30 40 SO 60 70 80 CL (pF) 10 101 
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TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

v~ 
Vss 

NOTE: MEASL'IE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Yss 

TYPICAL APPLICATIONS 

Input Voltage. 

5~199211 

Dynamic Power Dissipation. 

Voo 

S-199412 

•ss 

EXPANSION, 4 BITS-WIDE-BY-16 N-BITS LONG. 

QOI------il-100 

Ql 01 

az oz 
QJ 03 

#MASTER RESET pulse must be appll•d when cascading by16N bits 

HCC/HCF401 058 

5·207911 
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HCC/HCF401 058 

EXPANSION, 8 BITs-WIDE-BY-16 N-BITS LONG. 

APPLICATIONS INFORMATION 

LOADING DATA 

Data can be entered whenever the DATA-IN READY 
(DIR) flag is high, by a low to high transition on the 
SHIFT-IN (SI) input. This input must go low momen­
tarily before the next word is accepted by the FIFO. 
The DIR flag will go low momentarily, until the data 
have been transferred to the second location. The flag 
will remain low when all 16-word locations are filled 
with valid data, and further pulses on the Sl input will 
be ignored until DIR goes high. 

UNLOADING DATA 

As soon as the first word has rippled to the output, 
DATA-OUT READY (DOR) goes high, and data can 
be removed by a falling edge on the SO input. This fall­
ing edge causes the DOR signal to go low while the 
word on the output is dumped and the next word 
moves to the output. As long as valid data are avail­
able in the FIFO, the DOR signal will go high again sig­
nifying that the next word is ready at the output. When 
the FIFO is empty, DOR will remain low, and any fur­
ther commands will be ignored until a "1" marker rip­
P!es down to the last control register, when DOR goes 
h1gh. Unloading of data is inhibited while the 3-state 
control input is high. The 3-state control signal should 
not be shifted from high to low (data outputs turned on) 

8/8 
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while the SHIFT-OUT is at logic 0. This level change 
would cause the first word to be shifted out (unloaded) 
immediately and the data to be lost. 

CASCADING 

The HCCIHCF401 058 can be cascaded to form 
longer registers simply by connecting the DIR to SO 
and DOR to Sl. In the cascaded mode, a MASTER 
RESET pulse must be applied after the supply voltage 
is turned on. For words wider than 4 bits, the DIR and 
the DOR outputs must be gated together with AND 
gates. Their outputs drive the Sl and SO inputs in 
parallel, if expanding is done in both directions. 

3-STATE OUTPUTS 

In order to facilitate data busing, 3-state outputs are 
provided on the data output lines, while the load con­
dition of the register can be detected by the state of 
the DOR output 

MASTER RESET 

A high on the MASTER RESET (MR) sets all the con­
trol logic marker bits to "0". DOR goes low and DIR 
goes high. The contents of the data register are not 
changed, only dedared invalid, and will be super­
seded when the first word is loaded. 



• SCHMITI-TRIGGER ACTION WITH NO EX­
TERNAL COMPONENTS 

• HYSTERESIS VOLTAGE (TYP.) 0.9V ATVoo = 
5V, 2.3V ATVoo= 10VAND3.5VATVoo = 15V 

• NOISE IMMUNITY GREATER THAN 50% 
• NO LIMIT ON INPUT RISE AND FALL TIME 
• LOW Voo TO Vss CURRENT DURING SLOW 

INPUT RAMP 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED AT 20V 

FOR HCC DEVICE 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC 

TENTATIVE STANDARD N" 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40106B (extended temperature range) 
and HCF40106B (intermediate temperature range) 
are monolithic integrated circuits, available in 14-
lead dual in-line plastic or ceramic package and 
plastic micropackage. 

The HCC/HCF40106B consists of six Schmitt-trig­
ger circuits. Each circuit functions as an inverter with 
Schmitt-trigger action on the input. The trigger 
switches at different points for positive and negative­
going signals. The difference between the positive­
going voltage (Vp) and the negative-going voltage 
(VN) is defined as hysteresis voltage (VH). 

June 1989 

HCC40106B 
HCF40106B 

HEX SCHMITT TRIGGERS 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) , • 

M1 C1 
(M1cro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40106BF HCF40106BM1 
HCF40106BEY HCF40106BC1 

PIN CONNECTIONS 

A (1 14 Voo 

G=A 12 13 ] F 

B (3 12 ) L=F 

H=i 14 11 J E 

c I s 10 ] K=E 

l=t le 9 J D 

Vss I 7 a ) J=ii 

S-3197 
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HCC/HCF401 068 

FUNCTIONAL DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

It DC Input Current (any one input) 

Ptat Total Power Dissipation (per package) 
Diss1patton per Output Transistor 

A~G=A 

B~H=B 

C~J=C 

O~J=ii 

E~K=E 

F~l=F 
5-3195 

for Top = Full Package-temperature Range 

Tap Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
±10 rnA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40to+85 oc 
-65to+150 . oc 

Stresses above those ltsted under "Absolute Maxtmum Rattngs" may cause permanent damage to the devtce. Thts ts a stress rating 
only and functional operatton of the devtce at these or any other condittons above those tndtcated tn the operattonal sect1ons of thts 
spectftcatton ts not tmplted. Exposure to absolute maxtmum rattng conditions for external penods may affect device reltabtltty. 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Tap Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40to+85 oc 
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HCC/HCF401 068 

LOGIC DIAGRAM 

~ A TI. G 
1(3,5,9,11,13) 2(4,6,8,10,12) 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Voo Tlow * 25°C THigh * Unit 
(V) (V) (I!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 1 0.02 1 30 
Current HCC Of10 10 2 0.02 2 60 

Types 
Of15 15 4 0.02 4 120 

llA 
Of20 20 20 0.04 20 600 

HCF 
Of 5 5 4 0.02 4 30 

Types Of10 10 8 0.02 8 60 

0/15 15 16 0.02 16 120 

VoH Output High Of5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VOL Output Low 5f10 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15f0 < 1 15 0.05 0.05 0.05 

Vp Positive Trigger 5 2.2 3.6 2.2 2.9 3.6 2.2 3.6 
Threshold 10 4.6 7.1 4.6 5.9 7.1 4.6 7.1 v 
Voltage 

15 6.8 10.8 6.8 8.8 10.8 6.8 10.8 

VN Negative Trigger 5 0.9 2.8 0.9 1.9 2.8 0.9 2.8 
Threshold 10 2.5 5.2 2.5 3.9 5.2 2.5 5.2 v 
Voltage 

15 4 7.4 4 5.8 7.4 4 7.4 

VH Hysteresis 5 0.3 1.6 0.3 0.9 1.6 0.3 1.6 
Voltage 10 1.2 3.4 1.2 2.3 3.4 1.2 3.4 v 

15 1.6 5 1.6 3.5 5 1.6 

• TLow= - 55'C for HCC devtce : - 40'C for HCF devtce 
• THigh= + 125'C for HCC devtce : + as·c for HCF devtce. 
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HCC/HCF401 068 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter VI Vo llol Voo TLow 
. 25°C THigh 

. 
(V) (V) (JlA) (V) Min. Max. Min. Typ. Max. Min. Max. 

loH Output 0/5 2.5 5 -2 - 1.6 -3.2 - 1.15 
Drive HCC 0/ 5 4.6 5 -0.64 -0.51 - 1 -0.36 
Current Types 

0/10 9.5 10 -1.6 - 1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

0/ 5 2.5 5 - 1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 - 1 -0.36 
Types 0/10 9.5 10 - 1.3 - 1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output Sink 
HCC 

0/5 0.4 5 0.64 0.51 . 1 0.36 
Current 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 

0/15 1.6 15 4.2 3.4 6.8 2.4 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.9 

I1H, I1L .. Input HCC ±10-5 0/18 18 ± 0.1 ± 0.1 ± 1 
Leakage Types 

Any Input 
Current 

HCF 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 
Types 

c1 Input Capacitance Any Input 5 7.5 

• T low'= - 55 C for HCC deVICe · - 40 C for HCF dev1ce. 
• TH1gh= + 125"C for HCC dev1ce: + 85"C for HCF dev1ce. 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kQ, 
typical temperature coefficient for all V00 values is 0.3%fCC, all input rise and fall time= 20ns) 

Symbol Parameter 
Test Conditions Value 

Voo (V) Min. Typ. Max. 

tPLH, Propagation Delay Time 5 140 280 
tPHL 10 70 140 

15 60 120 

tTHL, Transition Time 5 100 200 
tTLH 10 50 100 

15 40 80 
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Unit 

mA 

mA 

JlA 

p 

Unit 

ns 

ns 



HCC/HCF401 068 

HYSTERESIS DEFINITION, CHARACTERISTICS AND TEST SETUP 

(a) Definition of Vp, VN and VH. 

S-155811 

(c) Test Setup. 

(b) Transfer Characteristic of 1 of 6 gates. 

'----t---+-- v, 

5-155911 

Input and Output Characteristics. 

~~!:~~·~-
"bH- - - - - -- -

'oo 

_v~------,---j 

- .. -;------
lOGIL 17 
INPUT 
REGION 

Typical Current Voltage Transfer Characteristics, and Test Circuit. 

Yo ,.-,,.-,~~~.,~syro-..-~~ 

c v 1 1-:"::::::C:'=-17411-bH"'f-+..L_l-±d-H 
CUPRE~~ N T'Rcf+-+-+-Jl-+T~am,or•"T2S_:'CH--i 

12 

10 
10V Yo-

lo---
CURRENT 

··~ ~~~~-+-~-+-+-+--+ 

SY 

' 
10 12 Y1 (Y) 

•oo 

~ 
~·-~ "r~vo 

l_- __ / 
P All OTHER 

INPUTS TO Voo 
VooORVss 

~-3206 

lOGIC r· 
INPUt 

-
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HCC/HCF401 068 

HYSTERESIS DEFINITION, CHARACTERISTICS AND TEST SETUP 

Typical Voltage Transfer Characteristics vs. Temperature, and Test Circuit. 

•o 
(V) 

12 

10 

15 

I 

I 

Lfoo SY 

I 

r-+ 

If 

il 
I 

II 
-

II_ 

G 183711 

4)-_L 
Tamb•-SS'C--

'amb=125'C -

I 

- 1-

10 12 14 YJCV) 

Typical Transition Time vs. Load Capacitance. 
G-200711 

1nH 
trHL lamb "25'C 
(ns) 

160 

140 

120 oo=s 
100 ¥ 

80 

60 ~ 
-1" 

40 
15V 

20 I 

10 20 30 40 50 60 70 80 CL (pf) 

Output High (source) Current Characteristics. 
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-IOH , .... , 

20 

10 

.IJ 
1"1-

Tamb=2S'C 

--Typ. 

-Min. 

,. 

... 
~1 •• ....., -sv 

...... 
v;;._,!Jj 

-10¥ 

... Yes-~~• 

-lOY 

10 

•oo 

~ 
v,~vo 

l_- __ / 
I ALL OTHER 

INPUTS TO Yoo 
Yoo ORVss 

5-3207 

Output Low (sink) Current Characteristics. 

101. 

inA) 

20 

16 

12 

1-
f.-

" 
II.-, .:-;; 

Tilmb•2S•t 

--Typ. 

---•Min. 

I 

... , • 
-- 5V 

·-
VGS •15Y 

1 

... v05.tsv 

-

10 12 Vos(Y} 

Typical Propagation Delay Time vs. Load Capaci­
tance . 

10V 

ISV 

20 40 60 60 CL(pF) 



Typical Trigger Threshold Voltage vs. Supply 
Voltage. 

G-184411 

Yp,YN 1--l-~1--l--1--+-+--W...J...-.I--l--I--+-+--W...J...-.I--l 
IV) l--l--IT.-JaLmbL•-1,2~5'~C 1--l--1--+-+--W...J...-.1--l--1--+-+--i 

15 

10 

10 15 Yoo (Y) 

Typical Power Dissipation per Trigger vs. Input 
Frequency. 

TYPICAL APPLICATIONS 

ASTABLE MULTIVIBRATOR. 

HCC/HCF401 068 

Typical per Cent Hysteresis vs. Supply Voltage. 

G-184511 

v'! .~1001-+1++-++H-+1++-++H-~-+--1 
1'1.) lamb= 25*C 

30 

20 

10 

10 15 'too IV) 

Typical Power Dissipation per Trigger vs. Input 
Frequency. 

MONOSTABLE MULTIVIBRATOR. 

voo -n 
Vss _J L 

Voo 

~t~ J 8c.1.C 116 HCC!HCF 
401068 

113HCC/HCF 
4007UB Y55 

FOR THE RANGE OF RAND C GIVEN S~JS< tM < 1s 
S-3203 
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HCC/HCF401 068 

TYPICAL APPLICATIONS (continued) 

WAVE SHAPER. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Current . 

8/8 

728 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VSS• CONNECT 
ALL UNUSED INPUTS TO 

EITHER VDD OR Vss 

'oo- --1\- -r--
Vss_....l_":!!J ___ _ 

116 HCC I HCF 401068 
FREQUENCY RANGE OF WAVE SHAPE IS FROM DC TO lMHl: 

vDD 

S-1992f1 

VDD 

Dynamic Power Dissipation. 

5-199412 

~ SCS·THOMSON a.""! I ll!lD!t:lll@~~rn©"ii"lll@ll!O©$ 



HCC/HCF401 078 

DUAL 2-INPUT NAND BUFFER/DRIVER 

• 32 TIMES STANDARD B-SERIES OUTPUT 
CURRENT DRIVE SINKING CAPABILITY 
-136mA TYP.@ Voo = 10V, Vos = 1V 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40107B (extended temperature range) 
and HCF401 078 (intermediate temperature range) 
are monolithic integrated circuits, available in 14-
lead dual in-line ceramic package 8-lead minidip 
plastic package and 8-lead plastic micropackage. 

The HCC/HCF40107B is a dual2-input NAND bul­
ler/driver containing two independent 2-input NAND 
buffers with open-drain single n-channel transistor 
outputs. This device features a wired-OR capability 
and high output sink current capability (136mA typ. 
at Voo = 10V, Vos = 1V). 

September 1988 

EV F 
(Plastic Package) (Ceramic Frit Seal Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES 
HCC401 07BF HCF401 07BM1 
HCF40107BEY HCF40107BC1 

PIN CONNECTIONS 

NC 14 v00 

IJ NC 

12 NC 

C:A-8 5 10 

NC 9 F:o:E" 

Yss & NC 

B 

•ss 
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HCC/HCF401 078 

FUNCTIONAL DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo * 
Supply Voltage : HCC types -0.5 to+ 20 v HCFtypes -0.5 to+ 18 

v, Input Voltage - 0.5 to VDD + 0.5 v 
h DC Input Current (any one input) ±10 rnA 

Total Power Dissipation (per package) 200 
plol Dissipation per Output Transistor mW 

for Top= full package-temperature Range 100 

Top 
Operating Temperature : HCC types -55 to+ 125 oc 

HCF types -40t0+85 

Tslg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Ratings" may cause permanent damage to the deVIce. Th1s 1s a st~ess rating only and 
functional operation of the deVIce at these or any other condlbons above those 1nd1cated 1n the operational sections of thiS specification IS not 
1mplled Exposure to absolute max1mum rat1ng conditions for external penods may affect deVIce reliability 
• All voltages values are referred to Vss pm voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 "C 

HCF Types -40 to+ 85 "C 
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SCHEMATIC DIAGRAM AND TRUTH TABLE 

y~·. 
J Vooz14 

t--+---+-----....--+---:c-5_,,.,..-',. •ss. 1 

Voo *ALL 1NPUT:
55

PROTECTEO 
BY COSIMOS 
PROTECTION !IIETWORK 

Vss 

HCC/HCF401 078 

A B c 
0 0 1* z! 
1 0 1* z# 
0 1 1* z! 
1 1 0 

• Requires external and pull-up resis­
tor ( RL} to V oo. 

# Without pull-up resistor (3-state). 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo Ttow . 25°C TH1gh 

. Unit 
(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

It Quiescent 0/5 5 1 0.02 1 30 
Current 

HGC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 !!A 
0/5 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 Types 
0/15 15 16 0.02 16 120 

v •• 
IH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 

Voltage 1/9 < 1 10 7 7 7 v 
1.5/13.5 < 1 15 11 11 11 

v,L .. Input Low 4.5 < 1 5 1.5 1.5 1.5 
Voltage 9 < 1 10 3 3 3 v 

13.5 < 1 15 4 4 4 

• T Low = - 55°C for HCC device ; - 40°C for HCF dev1ce. 
• TH~h = + 125°C for HCC device ; + 850C for HCF dev1ce. 

The Noose Margin, fuH pa:kage leTJl><lra.IUre range, F\. to Voo = 10kn · 1V min IMih Voo = 5V, 2V min with Voo = 10V, 2.5V nin wilh VOD = 15V. 
•• Measured with exlemal pull-up resistor, Rc = 10kn lo Voo. 
••• Forced output disabled. 
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HCC/HCF401 078 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow 

. 25°C 
(V) (V) (J.!A) (V) Min. Max. Min. Typ. 

loL Output 5 0.4 5 21 16 32 
Sink 
Current HCC 

5 1 5 44 30 68 

Types 10 0.5 10 49 37 74 

10 1 10 89 68 136 

15 0.5 15 66 50 100 

5 0.4 5 17 13.6 32 

5 1 5 35.7 25.5 68 
HCF 
Types 10 0.5 10 39.1 31.4 74 

10 1 10 72.2 57.8 136 

15 0.5 15 53.5 42.5 100 

loH Output Drive No Internal Pull-up Devtce 
Current 

ltH, ltL Input HCC 0/18 
Leakage Types 
Current Any Input 

HCF 
0/15 

Types 

loH.Io~ 3·State HCC 0/18 18 ... Output Types 
Leakage HCF 
Current Types 

0/15 15 

c, Input Capacitance Any Input 

Co Output Any Output 
Capacitance 

T'"" ~ - 55°C for HCC dev1ce ; - 40"C for HCF dev1ce. 
T """ ~ + 125°C for HCC dev1ce ; + 85°C for HCF dev1ce 

18 ± 0.1 ±10-5 

15 ± 0.3 ±1o-s 

18 2 ±10-4 

15 2 ±10-4 

5 

30 

THigh 
. Unit 

Max. Min. Max. 

12 

25 

28 

51 

38 rnA 
12 

22 

27 

51 

37 

rnA 

± 0.1 ± 1 

J.!A 
± 0.3 ± 1 

2 20 

J.!A 
2 20 

7.5 pF 

pF 

The NoiSe Margin, full pa::kage lernperalure range, Rt. to Voo ~ 10k.Q 1V m1n with Voo ~ 5V, 2V nin With Voo ~ 10V, 25V min with VDD ~ 15V 
•• Measured w1th external pull-up resistor, Rt. ~ 1 Okn to Voo 
••• Forced output disabled 
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HCC/HCF401 078 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, typical temperature 
coefficient for all V00 values is 0.3%JOC, all input rise and fall time= 20ns) 

Symbol Parameter 

tPHL, Propagation Delay Time 
tPLH High to Low 

Low to High 

ITHL. Transition Time 
hLH High to Low 

Low to High 

• RL IS external pull-up res1stor 10 Voo. 

Output Low (sink) Current Characteristics. 

loL 
(mA 
900 

) 

800 

700 

600 

500 

400 

300 

200 

100 ~l1 -

lamb-25 

,~ F! 
sv 

GSc15V 

lOY 
YGS:15V . .,. , 

lOY - Tamb=25-c 
Typ. 

---·-hlin. 

10 1s Yos(v) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

RL* =120Q 5 100 200 

10 45 90 ns 

15 30 60 

RL* = 120Q 5 100 200 

10 60 120 ns 

15 50 100 

RL' = 120Q 5 50 100 

10 20 40 ns 

15 10 20 

RL* = 120Q 5 50 100 

10 35 70 ns 

15 25 50 

Typical Propagation Delay Time vs. Load 
Capacitance. 

11 I ! 

r- lamb=2s•c I 
RL=120.fl.tov00 i ! I 

120 I ! 
'4oo~-:,"-~~ I ! I 

I ~ 
' I I I ,0 "-~tput 

I ! ! I 
tsvtPLH 

1--r-T 
tovtPHL 

I 
' T I I 

I 
! I 

1svtPHL 

' I 

90 

60 

30 

I i ' I I 
20 40 60 80 100Cl(pF) 
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HCC/HCF401 078 

Typical Transition Time vs. Load Capacitance. 

L trH 
'TL 
(ns 

H 
) 

80 

70 

60 

50 

40 

30 

20 

\0 

Tilmb=zs•c 
RL:IZOJ'lto Yoo 

20 40 60 

TYPICAL APPLICATIONS 

G-3583 

•oO ~ 
sv~ 
0..,\1L"' 
'I'll 
~H 
wvtrHL 

15V'THL 

80 CL(pFl 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

The bar on the output line of this logic diagram indicates that the output is open drain as is shown in the pre­
vious schematic diagram and truth table. 

Logic Diagram of The HCC/HCF401078 nand A 2.2-watt Incandescent Lamp-driver Circuit. 
Buffer. 

A,D=D-+---
B,E 

C,F 

5-3411 

Interface of 401078 with Triac, with COS/MOS 
Component and Triac isolated. 

6/9 

734 

•••. o---_.J 
1=51o10 ).Is 
F:<lOOHz 
Tl:PULSE TRANSFORMER 

v.ov 
50Hz 

Solenoid Driver Circuit. 

CONTROL 
lNPUT5 

0.1.uF 

hO.SHz 
112 HCC/HCF 

40107 B 

5-3387 



TYPICAL APPLICATIONS (continued) 

Line-driver Circuit. 

Multiplexed Led Circuit. 

1A 18 1C 10 ZA ZBZCZD 

voo=+1ov 

Vss=DV CLOCK 

HBCIHBF401JA 

HCC/HCF401 078 

Direct De Driver Interface of 401078 with a Triac. 

+5Vlr~~---------, 

6 

112 HCCIHCF40107 B 

Vss~----------------------._--~5_~,~,="~-{)N 

719 

735 



HCC/HCF401 078 

TYPICAL APPLICATIONS (continued) 

Motor-controller Circuit. 

Voo=+12V 

d ~ 
I.SKJl -.:;:: p 1.5Kll 

+ 
12Y 

A 
M 

B 
112HCClHCF 112HCC/HCF 
401078 40107 8 

S-3398 

A B Motor Function 

0 0 OFF 
I 0 COUNTER CLOCKWISE 
I I AS PREVIOUS STATE 

0 I CLOCKWISE 
I I AS PREVIOUS STATE 

TEST CIRCUITS 

Quiescent Device Current. 

•oo 

•ss 

8/9 

736 

Led Driver Circuit. 

Yoo=•SV 

::;.. 
Rl: Yoo-VLED=ISO.Il 

I LED ISOA 

II 

l llo.luF 

~Al f<4Hz 

INHIBIT / ~ 
1/4HCC/HCF4001AE 112 HCC/HCF40107B 

ENABLE 
S-3389 

INHIBIT ENABLE OUTPUT 

0 0 OFF 
1 0 OFF 
0 1 OFF 
0 1 ON 

Input Voltage. 

•oo 

OUTPUTS~ 10Kll 

+DVM 

•ss S-3394 



TEST CIRCUITS (continued) 

Dynamic Power Dissipation. 

VDD 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

Dynamic Power Dissipation. 

PULSE 
GENERATOR 

VDD 

SC05110 

S-199412 

PULSE 
GENERATOR 

HCC/HCF401 078 

Voo 

SC~120 

9/9 
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• FOUR 4-BIT REGISTERS 
• ONE INPUT AND TWO OUTPUT BUSES 
• UNLIMITED EXPANSION IN BIT AND WORD 

DIRECTION 
• DATA LINES HAVE LATCHED INPUTS 
• 3-STATE OUTPUTS 
• SEPARATE CONTROL OF EACH BUS, 

ALLOWING SIMULTANEOUS INDEPENDET 
READING AND ANY OF FOUR REGISTERS 
ON BUS A AND BUS B AND INDEPENDENT 
WRITING INTO ANY ANY OF THE FOUR REG­
ISTERS 

• 40108B IS PIN COMPATIBLE WITH INDUSTRY 
TYPE MC14580 

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25oC 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No 13a, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40108B (extended temperature range) 
and HCF401 08B (intermediate temperature range) 
are monolithic integrated circuits, available in 241e­
ad dual in line plastic or ceramic packageand plastic 
micropackage. The HCC/HCF40108B is a 4 X 4 
multipart register containing four 4-bit register, write 
address decoder, two separate read address deco­
ders, and two 3-state output buses. When the ENA­
BLE input is low, the corresponding output bus is 
switched, independently of the clock, to a high im­
pedance state. The high impedance third state pro­
vides the outputs with the capability of being 
connected to the bus lines in a bus organized sy­
stem without the need for interface or pull-up com­
ponents. When the WRITE ENABLE input is high, 
all data input lines are latched on the positive tran­
sition of the CLOCK and the data is entered into the 
word selected by the write address lines. When 
WRITE ENABLE is low, the CLOCK is inhibited and 

September 1988 

HCC40108B 
HCF40108B 

4 x 4 MUL TIPORT REGISTER 

no new data is netered. In either case, the contents 
of any word may be accessed via the read address 
lines independent of the state of the CLOCK input. 

EY 
(Plastic Package) 

M1 
(Micro Package) 

F 
(Ceramic Package) 

0 
C1 

(Chip Carrier) 

ORDER CODES : 
HCC401 08BF HCF401 08BM1 
HCF401 08BEY HCF401 08BC1 

PIN CONNECTIONS 

Q3B r,-v---;;: 
vDD 

Q2B 23 018 

3-ST ATE A 3 22 QOB 

QOA 21 3-STATE B 

Q1A 11) DO 

Q2A 19 01 

03A 18 b 02 

WR1TED I e 17 p D3 

WRITE I I 9 16p CLOCK 

READ 18 I 10 15 b WRITE ENABLE 

READ DB I 11 .. p READ lA 

•ss [ 12 up READOA 

s-u.sa 
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HCC/HCF40108 

FUNCTIONAL DIAGRAM 

LOGIC DIAGRAM 

2/9 

740 

CL 

W£ 

DATA Dl j 
DO 

INPUTS 02 

03 

WRITE 0 

WRITE I 

READ lA 

READ OA 

READ 18 

READ OS 

v00:z.t. 
v55 :=t2 

wo 

WRtTE 
ENABLE 

CLOCK 

3-STATE A 

3-STATE 8 

DO I QJ WORD A 
02 OUTPUT 

03 

DO I Qt WORD B 
Q2 OUTPUT 

03 

ROA RIA ROB RIB 

4X4 MEMORY 

ENABLE 8 

I WORD A 
_ OUTPUT 

l WORD 8 

I OUTPUT 



HCC/HCF401 08 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo * Supply Voltage: HCC Types -0.5 to +20 I v 
HCFTypes -0.5 to +18 I v 

v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top= Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those hsted under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce Th1s 1s a stress rat1ng only and functiOnal 
operation of the device at these or any other conditions above those indicated in the operabonal secbons of th1s spec1ficat1on IS not 1mphed Exposure 
to absolute max1mum rabng cond1bons for external penods may affect dev1ce reliab1lrty 
• All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage: HCC Types 
HCF Types 

V1 Input Voltage 

Top Operating Temperature: HCCTypes 
HCFTypes 

TRUTH TABLE 

CLOCK 
Write Write Write Read Read Read 

Enable 1 2 1A OA 18 

s 1 S1 S2 S1 S2 S1 

s 1 S1 S2 S1 S2 S1 

X X X X X X X 

s 1 0 0 0 1 1 

s 0 0 0 0 1 1 

X X X X 1 0 0 

L_ X X X X X X 

1 = HIGH LEVEL, 0 = LOW LEVEL, X= DON'T CARE, Z = HIGH IMPEDANCE 
S1 and S2 refer to input strates of either 1 or 0 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to +125 oc 

-40 to +85 oc 

Read En- En-
Dn OnA One 08 able A able 8 

S2 1 1 1 1 1 

S2 1 0 0 0 0 

X 0 X z z z 

0 1 1 
DntO Word Word 

word 0 1 Out 2 Out 

Word Word Word 
0 1 1 0 not 1 Out 2 Out 

altered 

1 1 X X 
Word Word 
2 Out 1 Out 

X 1 1 X NC NC 
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HCC/HCF401 06 

SCHEMATIC DIAGRAM 

4/9 

742 

PIN 24zYoo 

PINIZ.Vss 

ROB 

~'oo 

-----c2vss 
*All INPUTS PROTECTED 

BY COSH-lOS INPUT 
PROTECTION NET WORK 

~ ------------------------- ------------- ---------------------------- ----~ 

~~r 1 

:=t-o~~f l 
!w q : 
• ae Vss: 

1 
: DfTAh..OF D£TAIUY 
r MEMORY CEll ).STATE OUTPUTS 

~----------- --- --=-- --------- ------- ------_!-- ------------ -- ---- ---- -- _i 



HCC/HCF401 08 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter V1 Vo llol Voo TLow * 25 °C THIGH* 

(V) (V) (f!A) (V) Min. Max. Min. Typ. Max. Min. 

IL Quiescent 0/5 5 5 0.04 5 
Current HCC 0/10 10 10 0.04 10 

Types 0/15 15 20 0.04 20 

0/20 20 100 0.08 100 

HCF 
0/5 5 20 0.04 20 

Types 0/10 10 40 0.04 40 

0/15 15 80 0.04 80 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 

15/0 < 1 15 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 

13.5/1.5 < 1 15 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 ·2.6 -0.9 

0/15 13.5 15 -4.2 ·3.4 -6.8 -2.4 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 ·0.52 ·0.44 ·1 ·0.36 
Types 0/10 9.5 10 -1.3 -11 -2.6 -0.9 

0/15 13.5 15 ·3.6 -3.0 ·6.8 ·2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1 5 15 3.6 3.0 6.8 2.4 

hH, IlL Input HCC 
0/18 18 ±0.1 ±10·5 ±0.1 

Leakage Types 
Any Input 

Current HCF 
Types 

0/15 15 ±0.3 ±10'5 ±0.3 

loH, loL 3-Sate HCC 
0/18 0/18 18 ±0.4 ±10·4 ±0.4 

** Output Types 
Leakage HCF 
Current Types 0/15 0/15 15 ±1.0 ±to·• ±1.0 

C1 Input Capacitance Any Input 5 7.5 
* Tww ~-55 °C for HCC device: -40 °C for HCF dev1ce. 
* THIGH = + 125 °C for HCC devtce: +85 °C for HCF devtce 

The No1se Marg1n for both "1" and "0" level1s: 1V m1n. With Voo ~ 5 V, 2 V mm. Wllh Voo ~ 10 V, 2.5 V m1n. w1th Voo ~ 15 V 
•• Forced output d1sable 

Max. 

150 

300 

600 

3000 

150 

300 

600 

0.05 

0.05 

0.05 

1.5 

3 

4 

±1 

±1 

±12 

±7.5 

Unit 

J.LA 

v 

v 

v 

v 

mA 

mA 

flA 

J.LA 

oF 
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HCC/HCF401 08 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 °C, CL = 50 pF, RL = 200 Kn, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 

IPLH Propagation Delay Time 
IPHL Clock or Wnte Enable to a 

Propagation Delay T1me 
Read or Wnte Address to a 

tPZH 3·State D1sable Delay T1me 
IPHZ 

IPZL 3-State Display Delay T1me 
IPLZ 

hLH Output Trans111on Time 
hHL 

!setup SetupT1me 
Data to Clock ls(D) 

Setup Time 
Wnte Enable to Clock ls(WE) 

SetupT1me 
Write Address to Clock ls(WAl 

lr, Is Clock R1se and Fall T1me 

thold Hold Time 
Data to Clock ls(D) 

Hold T1me 
Wnte Enable to Clock ls(WE) 

Hold T1me 
Wnte Address to Clock ls(WA) 

tw Clock Pulse Width 
Clock or Wnte Enable !w(CL) 

Clock Pulse Width 
Wnte Address tw(WA) 

lcL Max1mum Clock Input Frequency 

6/9 
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Test Conditions 

ru SGS·ntOMSON 
~~ ~HII::II©Ill!.l<i:'ii'lil©lllHIC$ 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

Value 
Unit 

Min. Typ. Max. 

360 720 

140 280 

100 200 ns 

300 600 

120 240 

85 170 

100 200 

50 100 ns 

40 80 

130 260 

60 120 ns 

50 100 

100 200 

50 100 ns 

40 80 

0 -95 

0 -35 

0 -20 

250 125 ns 
100 50 

70 35 

250 125 

100 50 

70 35 

15 

5 I!S 

5 

220 110 

100 50 

80 40 

270 135 ns 
130 65 

80 40 

330 165 

140 70 

90 45 

350 175 

130 65 

90 45 ns 

300 150 

150 75 

90 45 

1.5 3 

3.5 7 MHz 

4.5 9 



Output Low (sink) Current Characteristics 

G ll 9 

1-
Tamb=2S•c VGS :15V 
--Typ. ~ r= r- ----N,n. 

24 1- 1- ,---

20 

1-
16 

I1C!' 
12 

r-
1/ ..,k v65:15Y 

r/ 
-r-- --IIIli 

"' SV 

ll ~~ t • -- sv 

10 12 

Typical Propagation Delay Time vs Load Capa­
citance (CL or WE to Q) 

1PLH 
IPHL 
(ns) 

400 
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300 

zso 

zoo 
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tOO 

so 

G-4420 

amb..,-2~-

Volh5V 

rT 

\OV 

15V 

10 20 30 40 50 60 70 60 Cllpfl 

Typical Dynamic Power Dissipation vs Input Fre­
quency 

F\ot 
(,uW) 

tO' 

tO' 

tO' 

:F 
·r-:-

: 

. 
:F-
'r-:-. . 
,,I' 

G-44ll 

~ 
Tamb"'zs•c 

:CL:SOpF 
cL =15pF--

I 
' /-

!h 
' 1,,1 'I / ~Q~·'' r I 

.,~,== --
.! ~ , ~~~ 

II! 
! 1.!1 
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HCC/HCF401 08 

Output High (source) Current Characteristics 

- 1oH 

(mA ) 

20 

10 

I 
Tamb=zs·c 

1---Typ. 
!----Min. 

v 
/ 

v 

II ~-

1/ v 
1/) .. , -sv 

""' -sv -

G-JlOO 

!.-" 
-..;;:,, 

1- ·lOY 

,_ - VGs=-'tSY 

- ,_ -10V 

I 

10 -vos (v> 

Typical Transition Time vs Load Capacitance 

80 

60 

40 

20 

10 zo JO 40 so 60 10 ao cl (pF) 
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HCC/HCF40108 

TIMING DIAGRAM 

tl 

.. 

a. 

TEST CIRCUITS 

Output Enable Delay Times and Waveforms 
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Q 

tn 

ANY 

UTPUT 

ISOpF 

PGI _n___sL_IUL tl 

PG2 ENABLE 



Power Dissipation and Waveforms 

Voo 

~~~--'~--~~~----~ 

PULSE GEN 3 

: " 
CL 

L 

Quiescent Device Current. 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

5-199211 

voo 

Vss 

HCC/HCF401 08 

(tl} 

PG2 

PGJ 

REPETITIVE WAVEFORMS 

Noise Immunity. 

NOTE 

vss s-2o7'" 

S-199412 
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HCC/HCF401 098 

QUAD LOW-TO-HIGH VOLTAGE LEVEL SHIFTER 

• INDEPENDENCE OF POWER SUPPLY SE­
QUENCE CONSIDERATIONS- Vee CAN EX­
CEED Voo, INPUT SIGNALS CAN EXCEED 
BOTH Vee AND Voo 

• UP AND DOWN LEVEL-SHIFTING CAPA­
BILITY 

• THREE-STATE OUTPUTS WITH SEPARATE 
ENABLE CONTROLS 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND 25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N". 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC401098 (extended temperature range) 
and HCF401098 (intermediate temperature range) 
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package and 
plastic micropackage. The HCC/HCF401098 con­
tains four low-to-high-voltage level-shifting circuits. 
Each circuit will shift a low-voltage digital-logic input 
signal (A, B, C, D) with logical1 =Vee and logical 0 
= Vss to a higher-voltage output signal (E, F, G, H) 
with logical 1 = Voo and logical 0 = Vss. The 
HCC/HCF401 098, unlike other low-to-high level­
shifting circuits, does not require the presence of the 
high-voltage supply (Voo) before the application of 
either the low-voltage supply (Vee) or the input sig­
nals. There are no restrictions on the sequence of 
application of Voo, Vee, or the input signals. In ad­
dition, there are no restrictions on the relative mag­
nitudes od the supply voltages or input signals within 
the device maximum ratings; Vee may exceed Voo, 
and input signals may exceed Vee, and Voo. When 
operated in the mode Vee Voo, the 
HCC/HCF401098, will operate as a high-to-low 
level-shifter. The HCC/HCF 401098 also features 
individual three-state output capability. A low level 
on any of the separately enabled three-state output 

June 1989 

controls produces a high-impedance state in the 
corresponding output. 

--EY F 
(Piasttc Package) (Ceramic Frit Seal Package) 

C1 C1 
(Micro package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC401 09BF HCF401 09BM1 
HCF401 09BEY HCF401 09BC1 

PIN CONNECTIONS 

Vee 16 Voo 

ENABLE A 2 15 ENABLE 0 

A 14 0 

E 13 H 

F 12 Ne 

8 11 G 

ENABLES 7 10 e 

Vss 9 p ENABLE e 

S.-2903 
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HCC/HCF401 098 

FUNCTIONAL DIAGRAM 

1 of 4 units 

E 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
It DC Input Current (any one 1nput) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
forT op =Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those hsted under "Absolute Maxtmum Ratings" may cause permanent damage to the devtce Thts ts a stress rattng only 
and functional operation of the device at these or any other conditions above those indicated in the operattonal sections of this spectfication 
is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
• All vollage are wtth respect to Vss (GND) 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature : HCC Types 
HCF Types 

LOGIC DIAGRAM 

2/7 

vee 

TI *ALL INPUTS PROTECTED BY 
COSIMOS PROTECTION NETWORK 

Vss 

750 

~t.t3) 
9 
Vss 
Vcc=t 
v00=16 

vss=B 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 

TRUTH TABLE 

Inputs Outputs 

Mode Enable 
A,B,C,D A, B,C,D E,F,G,H 

Low to High 0 1 0 
Level Shift 1 1 1 

X 0 z 
LOGIC 0 = LOW (Vss) X = Don"t Care. 

Z = High Impedance. 

LOGIC 1 = Vee at INPUTS and Voo at OUTPUTS. 



HCC/HCF401 098 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Vee Voo TLow* 25°C THigh* 
(V) (V) (jlA) 

IL Quiescent 0/5 
Current 0/10 HCC 

Types 0/15 

0/20 

0/5 
HCF 

0/10 
Types 

0/15 

VoH Output High 0/5 < 1 
Voltage 0/10 < 1 

0/15 < 1 

VoL Output Low 510 < 1 
Voltage 10/0 < 1 

15/0 < 1 

VtH Input High Voltage 119 < 1 

1.5113.5 < 1 

VtL Input Low Voltage 1/9 < 1 

1.5/13.5 < 1 

loH Output 0/5 2.5 
Drive HCC 

0/5 4.6 
Current Types 

0/10 9.5 

0/15 13.5 

0/5 2.5 
HCF 

0/5 4.6 
Types 

0/10 9.5 

0/15 13.5 

loL Output 0/5 0.4 
Sink HCC 

0/10 0.5 
Current Types 

0/15 1.5 

0/5 0.4 
HCF 

0/10 0.5 
Types 

0/15 1.5 

ltH, ltL Input HCC 
0/18 

Leakage Types 
Current HCF 

Any Input 
0/15 

Types 

'Tt.ow =- 55"C for HCC devtce :- 40"C for HCF deviCe. 
'THIO> = + 125"C for HCC device:+ 85"C for HCF devtce. 

(V) (V) 

5 

10 

15 

20 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 10 

10 15 

5 10 

10 15 

5 

5 

10 

15 

5 

5 

10 

15 

5 

10 

15 

5 

10 

15 

18 

15 

Min Max. Min. Typ. Max. Min. 

1 0.02 1 

2 0.02 2 

4 0.02 4 

20 0.04 20 

4 0.02 4 

8 0.02 8 

16 0.02 16 

4.95 4.95 4.95 

9.95 9.95 9.95 

14.95 14.95 14.95 

0.05 0.05 

0.05 0.05 

0.05 0.05 

3.5 3.5 3.5 

7 7 7 

1.5 1.5 

3 3 

-2 -1.6 -3.2 -1.15 

-0.64 -0.51 -1 -0.36 

-1.6 -1.3 -2.6 -0.9 

-4.2 -3.4 -6.8 -2.4 

-1.53 -1.36 -3.2 -1.1 

-0.52 -0.44 -1 -0.36 

-1.3 -1.1 -2.6 -0.9 

-3.6 -3.0 -6.8 -2.4 

0.64 0.51 1 0.36 

).6 1.3 2.6 0.9 

4.2 3.4 6.8 2.4 

0.52 0.44 1 0.36 

1.3 1.1 2.6 0.9 

3.6 3.0 6.8 2.4 

± 0.1 ± 10"5 ± 0.1 

±0.3 ± 10"5 ± 0.3 

The Noise Margtnforboth "1" and "0" level is: 1V min. wKh Voo = 5V, 2V mtn. Wtth Voo = 10V, 2.5V mtn. w~h Voo = 15V. 
" Forced output dtsabled. 

Max. 

30 

60 

120 

600 

30 

60 

120 

0.05 

0.05 

0.05 

1.5 

3 

±1 

±1 

Unit 

j1A 

v 

v 

v 

v 

rnA 

rnA 

j1A 
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HCC/HCF401 098 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter VI Vo llol Vee Voo TLow* 25°C THigh* 
(V) (V) (V) (V) (V) Min. Max. Min. Typ. Max. Min. Max. 

loH. 3-State HCC 
0/18 0/18 18 ±10-4 ±0.4 

loL 
.. Output Types ±0.4 

Leakage HCF 
Current Types 0/15 0/15 15 ± 1.0 ±10-4 ± 1.0 

cl Input Capac1tance Any Input 5 7.5 

* T Low = - 55"C tor HCC device . - 40"C for HCF dev1ce. 
• T """ = + 125"C for HCC dev1ce .. + 85"C for HCF devoce 

The No1se Marg1n lor both '"1'" and "O'"Ievel is: 1V m1n. With Voo = 5V, 2V m1n. With Voo = IOV, 2 5V m1n. wrth Voo = 15V. 
- Forced output disabled. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200k.Q, 

±12 

±7.5 

typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter Shifting Mode 
Test Conditions Value 
Vee (V) Voo (V) Min. Typ. Max. 

tPHL, Propagation Delay Time 5 10 300 600 
tPLH (data input to output) L-H 5 15 220 440 

H1gh to Low Level 10 15 180 360 
10 5 850 1600 

H-L 15 5 850 1600 
15 10 290 580 

Low to High Level 5 10 130 260 

L-H 5 15 120 240 

10 15 70 140 
10 5 230 460 

H-L 15 5 230 460 
15 10 80 160 

tPHZ 3-State Disable Delay Time 5 10 60 120 
Output High to High Impedance L-H 5 15 50 100 

10 15 35 70 
10 5 120 240 

H-L 15 5 120 240 
15 10 40 80 

tpzH H1gh Impedance to Output H1gh 5 10 320 640 

L-H 5 15 230 460 
10 15 180 360 
10 5 800 1500 

H-L 15 5 800 1500 
15 10 280 560 

tpLZ Output Low to H1gh Impedance 5 10 370 740 

L-H 5 15 300 600 
10 15 250 500 
10 5 850 1600 

H-L 15 5 850 1600 
15 10 350 700 
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HCC/HCF401 098 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter Shifting Mode 
Test Conditions Value 

Unit 
Vee (V) Voo (V) Min. Typ. Max. 

tpzL High Impedance to Output Low 

hHL, Transition Time 
hLH 

Output Low (sink) Current Characteristics. 

··~ I 
I-

Tamb=2s•c YGS :15Y 

r--
--Typ. I- ;-
---Min. 

24 

20 

16 
I•~> 

12 ... v65.1sv 

- --l!dl , 
5 

LI!~F-" • -- 5Y 

10 12 Vos(V) 

Typical Transition Timevs. Load Capacitance. 

:~~~ f-~f}J~··tmfb J·~2·~·c[]}J~[f}]~[f{jj (ns) 

160 

140 H--H+++-+-H--H+++-+-/bol''t,-H 

120 H-+-1+++-+-t-J,r:!:00:-:"_,.J-M'+-t-++-l-l 

100 t-++-1+++-+-t-+,., "'! ...... '-+++-+-!-++-1-1 

80 

60 

40 
. ISV I ~tiT+ 

20 

10 20 30 40 50 60 70 80 CL (pF) 

L-H 

H-L 

L-H 

H-L 

5 10 100 200 
5 15 80 160 
10 15 40 80 
10 5 120 240 ns 

15 5 120 240 
15 10 40 80 
5 10 50 100 
5 15 40 80 
10 15 40 80 
10 5 100 200 

ns 

15 5 100 200 
15 10 50 100 

Output High (source) Current Characteristics. 

-•oH 
(mA l 

20 

10 

~-

Tamb=2s•c 

--Typ. 
-Min. 

"" 

... 
SY 

1-sv 
I 

"'"" 

-;;;';=~1!1i 

-tOY 

- 'l&r'IS'I 

-10V 

10 -Yos<Yl 

Typical High-to-low Propagation Delay Time vs. 
Load Capacitance. 

G-3U4 

l 

vcc=5V voo=,ov 
300 

Vcc=5V Yoo=15Y 

200 y ;.,, voo•1SY 

100 
T "'2s•c 

20 40 60 80 CL (pFl 
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HCC/HCF401 098 

Typical Low-to-high Propagation Delay Time vs. 
Load Capacitance. 

lPI.H 

(ns) 

160 

140 

120 

100 

80 

60 

40 

20 

0 

m = 5 

•···~• vno=IO'I 

'lcc~rt~'5 -, 
vI •lOY v ·1~ 

10 20 30 40 50 60 70 80 CL (pf) 

High-level Supply Voltage vs. Low-level Supply 
Voltage. 

Voo 
(VI 

25 

20 

15 

10 

! I 
!Tamb=2S•t 

! I I 
! 

! I I I 

:I : 
I I , 1RECINNENOED -m_ OPERATING 1 

I I ~N'?"RY 
I 

I 
' I 

i I 
I I J 

10 15 

TEST CIRCUITS 

-UO 

I I I 
I 

I i 
i I I I 

I : 

I ++ 
I i 

I ! 

i I 
I I 
I I 

20 25 •ec(VI 

Typical Input Switching vs. High-level Supply Volt­
age. 

Vo(SW 

(VI 

12 

10 

I =I~ r Tamb=2S•t 

~Vee v,N 
Vss H 

~Voo Your 
Vss ENABLE •Vee 

I ~ =15Y 

Ycc=1ov 

r .... Vcc•5V 
1 _j__ *YSWITtH•INPUT VOLTAGE AT 

WHICH OUTPUT LEVEL IS 50"1. OFV00-Vssi~TI 

2.5 75 10 12.s 15 17.5 v00<vl 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

Output Enable Delay Times Test Circuit and Waveforms. 
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lifi SGS·THOMSON 
~~ llliiDC:Imi!.~IIWDCil 

CHAR. TEST VO~;~E 

tpHz 

tp~oz 

tpzL 

tpzH 55 



TEST CIRCUITS (continued) 

Quiescent Device Current. 

•cc 

0 

•ss 

INPUTS 

Input Leakage Current. 

vee 

~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

•ss 

Vee voo 

HCC/HCF401 098 

Input Voltage. 

•ss 

Dynamic Power Dissipation. 

5-2987 
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HCC40110B 
HCF40110B 

DECADE UP-DOWN COUNTER/DECODER/LATCH/DRIVER 

• SEPARATE CLOCK-UP AND CLOCK-DOWN 
LINES 

• CAPABLE OF DRIVING COMMON CATHODE 
LEOS AND OTHER DISPLAYS DIRECTLY 

• ALLOWS CASCADING WITHOUT ANY EX­
TERNAL CIRCUITRY 

• MAXIMUM INPUT CURRENT OF 1 J..lA AT 18 V 
(full package-temperature range) 

• QUIESCENT CURRENT AT 20 V FOR HCC 
DEVICE 

• 5 V, 10 V AND 15 V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100 nA AT 18 V AND 

25 'C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No. 13 A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC 401108 (extended temperature range) 
and HCF 401108 (intermediate temperature range) 
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package. The 
HCC/HCF 401108 is a dual-clocked up/down 
counter with a special preconditioning circuit that al­
lows the counter to be clocked, via positive going in­
puts, up or down regardless of that state or timing 
(within 100 ns typ.) of the other clock line. The clock 
signal is fed into the control logic and Johnson 
counter after is preconditioned. The outputs of the 
Johnson counter (which include antilock gating to 
avoid being locked at an illegal state) are fed into a 
latch. This data can be fed directly to the decoder 
through the latch or can be strobed to hold a par­
ticular count while the Johnson counter continues to 
be clocked. The decoder feeds a seven-segment 
bipolar output driver which can source up to 25 rnA 
to drive LEOs and other displays such as low-volt­
age fluorescent and incandescent lamps. A short 
duration negative-going pulse appears on the BOR­
ROW output when the count changes from 0 to 9 or 
the CARRY output when the count changes from 9 
to 0. At the other times the BORROW and CARRY 
output are a logic 1. The CARRY and BORROW out­
puts can be tied directly to the clock-up and clock­
down lines respectively of another HCC/HCF 
4011 OB for easy cascading of several counters. 

September 1988 

EY F 
(Plastic Package) (Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4011 OBF HCF4011 OBEY 

HCF4011 OBC1 

PIN CONNECTIONS 

Q I 16 Voo 

7- SEGMENT g 
OUTPUTS 

2 15 b 

f 3 14 . 
7-SEGMENT 

OUTPUTS 
TOGGLE ENABLE 4 13 d 

RESET 12 . 
LATCH ENABLE 6 11 BORROW 

CLOCK DOWN 10 CARRY 

Vss CLOCK UP 

S-l408 
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HCC/HCF4011 08 

FUNCTIONAL DIAGRAM 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo * Supply Voltage: HCC Types 
HCFTypes 

v, Input Voltage 

II DC Input Current (any one input) 

Ptol Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top= Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tslg Storage Temperature 

CARRV 

BORROW 

SEVEN­
SEGMENT 
OUTPUTS 

Value 

-0.5 to +20 
-0.5 to +18 

-0.5 to Voo + 0.5 

+ 10 

200 

100 

-55 to +125 
-40 to +85 

-65 to +150 

Unit 

v 
v 
v 

mA 

mW 

mW 
oc 
oc 

oc 

Stresses above those hsted under" Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s IS a stress ra~ng only and fun~onal 
opera~on of the device at these or any other conditions above those Indicated 1n the operational sections of th1s speC1fica~on IS not 1mphed. Exposure 
to absolute maximum ra~ng conditions for external penods may affect dev1ce reliability 
*All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCFTypes 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 
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LOGIC DIAGRAMS 

"~[>------· 
• &----1>--l>-1>--- w 

" o-[>-{>-d>----'•· 
L __ , 

S-3[;.09 

HCC/HCF4011 0 

3/7 
~~~00~~~:~ -----------------
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HCC/HCF4011 08 

LOGIC DIAGRAM (continued) 

.. 

. , 
.. 

TRUTH TABLE 

' ..-

.. 
' 

' .. 
~. 

~~ ...... 
··:::::k--~ 
~E~ "V ""' CARR' 

DISPLAY SEGMENTS 

d S-16!i4 

0 
S-1662n 

Ouptut Low (sink) Current Characterisitcs . 

~ 

Tarnb"'2s-C 
VG~~ --Typ. .. ---Min . [....-

16 

12 
IJ .. 1-· v65:15V 

- r--, 
5 

"' II! - SV 

10 12 Vos(V) 

CLOCK UP* 
CLOCK LATCH EN- TOGGLE EN-

RESET COUNTER DISPLAY 
DOWN* ABLE ABLE 

___/ X 0 0 0 Increments by 1 Follows Counter 

X ___/ 0 0 0 Decrement by 1 Follows Counter 

~ ~ X X 0 No Change No Change 

X X X X 1 Goes to 00000 
Follows Counter 

(Display = ()_L_ 

X X X 1 0 Inhibited Remains Fixed 

___/ X 1 0 0 Increments by 1 Remains Fixed 

X ___/ 1 0 0 Decrement by 1 Remains Fixed j 

x = Donl care 1 = H1gh State 2 = Low State 
• Typically 100 ns between clock-up and clock-down positive transitions are required to ensure proper counllng 
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HCC/HCF4011 0 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter VI Vo llol Voo TLOw* 25 °C THIGH* Unit 

(V) (V) (J.IA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 15 0.04 20 600 

0/20 20 20 0.48 100 3000 
JJA 

HCF 
0/5 5 5 0.04 20 150 

Types 0/10 10 10 0.04 40 300 

0/15 15 15 0.04 80 600 

VoH Output High 0/5 5 4.95 
Voltage 0/10 10 9.55 v 

0115 15 14.55 

VoL Output Low 5/0 5 0.05 0 0.05 0.05 
Voltage 10/0 10 0.05 0 0.05 0.05 v 

15/0 15 0.05 0 0.05 0.05 

V1H Input High 0.5/3.8 5 3.5 3.5 3.5 
Voltage 1/8.8 10 7 7 7 v 

1.5/3.8 15 11 11 11 

V1L Input Low 0.5/3.8 5 1.5 1.5 1.5 
Voltage 1/8.8 10 3 3 3 v 

1.5/3.8 15 4 4 4 

VoL Output Drive 0 5 4.55 
Voltage 10 5 4.13 
(for HCC/HCF) 

25 5 3.64 

0 10 9.55 v 
10 10 9.25 

25 10 8.85 

0 15 14.55 

10 15 14.21 

25 15 13.9 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, hL Input HCC 
0/18 18 ±0.1 ±10'5 ±0.1 ±1 

Leakage T_ypes 
Any Input JJA Current HCF 

Types 
0/15 15 ±0.3 ±10·5 ±0.3 ±1 

cl Input Capacitance Any Input 5 7.5 pF 

• TLow =-55 °C for HCC dev1ce: -40 °C for HCF deV!ce. 
• T """ = + 125 °C for HCC device: +85 °C for HCF dev1ce. 
The Noise Margin for both "1" and "0" level is: IV min. with Voo = 5 V, 2 V min. with Voo = 10 V, 2.5 V min. with Voo = 15 V 
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HCC/HCF4011 08 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 Kn, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 

CLOCK UP/CLOCK DOWN 

tw Pulse Width 

fcL Maximum Frequency 

twc Carry Pulse Width 

twa Borrow Pulse Width 

RESET 

tPLH Propagation Delay Time 
tPHL Reset to Clock 

Delay from Reset to First Allowable Clock 

tw Pulse Width 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Vss 
S-199211 

6/7 
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Test Conditions Value Unit 
Voo(V) Min. Typ. Max. 

5 85 
10 35 ns 

15 15 
5 2.5 
10 5 MHz 

15 8 
5 225 
10 100 
15 70 ns 

5 260 
10 110 
15 80 

5 750 
10 285 
15 200 
5 300 ns 
10 125 
15 75 
5 150 
10 60 
15 40 

Noise Immunity. 

Vss 5·2079/1 



TEST CIRCUITS 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

VDD 

vss 

HCC/HCF40110 

S-199412 

717 
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• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18 VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40174B (extended temperature range) 
and HCF40174B (intermediate temperature range) 
are monolithic integrated circuits available in 16-
lead dual in-line plastic or ceramic package and 
plastic micro package. 
The HCC/HCF40174B consists of six identical 'D'­
type flip-flops having independent OAT A inputs. The 
CLOCK and CLEAR inputs are common to all six 
units. Data is transferred to the Q outputs on the 
positive-going transition of the clock pulse. All six 
flip-flops are simultaneously reset by a low level on 
the CLEAR input. 

June 1989 

HCC/HCF40174B 

HEX "D"- TYPE FLIP-FLOP 

--EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

-- • M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES: 
HCC40174BF HCF40174BM1 
HCF40174BEY HCF40174BC1 

PIN CONNECTIONS 

CLEAR 1 ,, Voo 

Q1 15 ~ Q6 

01 14 06 

OZ 4 13 05 

02 5 1Z ~ 05 

03 11 ~ 04 

Q3 10 04 

Yss 9 CLOCK 

~-2936 
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HCC/HCF40174B 

FUNCTIONAL DIAGRAM 

03 6 

04 11 

05 t3 

06 14 

CLOCK --"---if-~ 

CLEAR --'1'------+-----' 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one mput) 

Ptot Total Power Dissipation (per package) 
Diss1pat1on per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

Value Unit 

-05to+20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 

- 65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Rat~ngs" may cause permanent damage to the dev1ce Th1s IS a stress 
rat1ng only and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operational sec­
tions of th1s spec1f1cat1on 1s not Implied. Exposure to absolute max1mum rat1ng conditions for external penods may affect dev1ce 
reliability. 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

v, 
Top 

2/7 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

J...:fi SGS·1110MSON 
~I ~DC:UIIIlli<I!.I<1C'ii'I!II@OODI:il 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-4010+85 oc 



LOGIC DIAGRAM (1 of 6 Flip-Flops) 

CL 
CL~CK * CL g 

TRUTH TABLE 

Inputs 

Clock 

r 
_) 

\__ 

X 

1 = H1gh Level 
0 = Low Level 

Data Clear 

0 1 

1 1 

X 1 

X 0 

X = Don't Care 
NC = No Change 

Output 

a 
0 

1 

NC 

0 

*ALL INPUTS(TERMS1,3,4 
6,9,11,13.14) PROTECTED BY 
COS/MOS PROTECTION 
NETWORK 

HCC/HCF40174B 

Vss 
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HCC/HCF40174B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter Vt Vo llol Voo Tlow 

. 25°C TH,gh 
. Unit 

(V) (V) (!LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 1 0.02 1 30 
Current 

HCC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 !LA 
015 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 

Types 
0/15 15 16 0.02 16 120 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -42 -3.4 -6.8 -2.4 
rnA 

015 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 015 4.6 5 -0.52 -044 -1 -0 36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 11 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. Ill Input HCC 
±10-5 

Leakage Types 0/18 18 ± 0.1 ± 0.1 ± 1 

Current Any Input !LA HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 

• Tcow = - 55'C for HCC dev1ce . - 40'C for HCF device. 
• T H•gh = + 125'C for HCC device : + 85'C for HCF device. 

The Noise Marg1n for both "1" and "0" level is ·tV min with Voo = 5V, 2V min. w1th Voo = IOV, 2 5 V min. with Voo = 15V 
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HCC/HCF40174B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = SOpF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Unit Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH, Propagation Delay Time 5 150 300 
tpHL Clock to Output 10 70 140 ns 

15 50 100 

tPHL Propagation Delay Time 5 100 200 
Clear to Output 10 50 100 ns 

15 40 80 

hHL, Transition Time 5 100 200 
hLH 10 50 100 ns 

15 40 80 

tsetup Data Setup Time 5 40 20 

10 20 10 ns 

15 10 0 

lhold Data Hold Time 5 80 40 
10 40 20 ns 

15 30 15 

tw Clock Input Pulse Width 5 130 65 
Low Level 10 60 30 ns 

15 40 20 

tw Clock Input Pulse Width 5 130 65 
High Level 10 60 30 ns 

15 40 20 

tw Clear Input Pulse Width 5 100 50 
Low Level 10 50 25 ns 

15 40 20 

t,, It Clock Input Rise or Fall Time 5 15 

10 15 J.lS 

15 15 

trem Clear Removal Time 5 0 -40 

10 0 -15 ns 

15 0 -10 

fcL Maximum Clock Input Frequency 5 3.5 7 

10 6 12 MHz 

15 8 16 
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HCC/HCF40174B 

WAVEFORMS 

Output Low (sink) Current Characteristics. 

" I 
1--+-

Tamb=25·c 

~ --Typ. 
1--+- ---Min. .. 

zo 

16 h01 
1Z .. !--· v65s1sv 

.. --~~~~~ , 
·~ II. .. ~ .. -- 5V 

10 12 YosfY) 

Typical Propagation Delay Time (clock to output) vs. 
Load Capacitance. 

1PLH 

(ns) Tamb=25 C 

160 

140 

120 

I()() 

80 

60 ... 
40 

20 

10 ZO 30 40 50 60 70 80 CL (pF) 
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Output High (source) Current Characteristics. 

-IOH 

(mA )I-t- Tambc2s•c 

1----Typ, I- !---Min. 

1/ 

20 

v 

j..' 
[/ 10 

,. 
"'• 1-sv 

1'1-

.... ... 
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Typical Transition Time vs. Load Capacitance. 
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Typical Dynamical Power Dissipation vs. Clock Fre­
quency. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

VDD 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

vDo 

5-1992(1 

VDo 

S-199412 

HCC/HCF401748 

Input Voltage. 

Vss 

Dynamic Power Dissipation. 

.... 
NOfE•PUt..SE GEN.1~ liN 

PlA.SEG€N.2•~ 

5·2079/1 
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HCC/HCF40160B-40161 B 
HCC/HCF40162B-40163B 

$YNCHRONOUS PROGRAMMABLE 4-BIT COUNTERS 

40160B ·DECADE WITH ASYNCHRONOUS 
CLEAR 
40161B ·BINARY WITH ASYNCHRONOUS 
CLEAR 
40162B ·DECADE WITH SYNCHRONOUS 
CLEAR 
40163B- BINARY WITH SYNCHRONOUS 
CLEAR 

• INTERNAL LOOK-AHEAD FOR FAST COUNT-
ING 

• CARRY OUTPUT FOR CASCADING 
• SYNCHRONOUSLY PROGRAMMABLE 
• LOW-POWER TTL COMPATIBILITY 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED AT 20V 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25oC 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES " 

DESCRIPTION 

The HCC40160B, 40161B, 40162B, 40163B (ex­
tended temperature range} and HCF40160B, 
401618, 401628, 401638 (intermediate tempera­
ture range} are monolithic integrated circuits, avai­
lable in 16-lead dual in line plastic or ceramic 
package and plastic micropackage. 
HCCIHCF401608, 40161 8, 401628 and 401638 
are 4-bit synchronous programmable counters. The 
CLEAR function of the HCCIHCF40162B and 
40163B is synchronous and a low on the at the clear 
CLEAR input sets all four outputs low on the next po­
sitive CLOCK edge. The CLEAR function of the 
HCCIHCF40160B and 40161B is asynchronous 
and a low level at the CLEAR input sets all four out­
puts low regardless of the state of the CLOCK, 
LOAD or ENABLE inputs. A low level at the LOAD 
input disables the counter and causes the output to 
agree with the set-up data after the next CLOCK 
pulse regardless of the conditions of the ENABLE in­
puts. The carry look-ahead circuitry provides for 

September 1988 

- -EY F 
(Plastic Package) (Ceramic Package) 

~ ~ 
M1 C1 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
HCC40XXXBF HCF40XXXBEY 

HCF40XXXBC1 

PIN CONNECTIONS 

CLEAR I 16 Voo 

CLOCK 2 15 CARRY OUT 

P, 14 a, 
Pz 13 Oz 
p3 [ 5 12 ~ 03 

P. [ . II~ CP 

PE [ 7 to~ TE 

Vss • ~ LoAD 

PC II..., 
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HCC/HCF401608-40161 B-40162-40163 

cascading counter for n-bit synchronour application 
without additional gating. Instrumental in accompli­
shing this function are two count-enable input and 
a carry output (COUT). Counting is enable when 
both PE and TE inputs are high. The TE input 
is fed forward to enable COUT. This enable output 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo • Supply Voltage: HCCTypes 
HCF Types 

v, Input Voltage 

h DC Input Current (any one input} 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

produ:es a positive output pulse with a duration ap­
proximately equal to the positive portion of the 01 
output. This positive overflow carry pulse can be 
used to enable successive cascaded stages. Logic 
transitions at the PE or TE inputs may occur when 
the clock is either high or low. 

Value Unit 

·0.5 to +20 v 
-0.5 to +18 v 

-0.5 to Voo + 0.5 v 
±10 rnA 
200 mW 

100 mW 

-55 to +125 oc 
-40to +85 oc 
-65to +150 oc 

Stresses above those l1sted under ""Absolute Max1mum Ratings" may cause permanent damage to the d9VIC9. Th1s 1s a stress rating only and functional 
operation of the device at these or any other conditions above those 1nd1cated in the operabonal sections of this specification is not 1mplied. Exposure 
to absolute maximum rating conditions for eXIemal periods may affect device rel1abtlrty. 
• All vollage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value 

Voo Supply Voltage: HCC Types 3 to 18 
HCF Types 3 to 15 

V1 Input Voltage 0 to Voo 

Top Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 

TRUTH TABLE 

Clock CLR LOAD PE TE Operation 

s 1 0 X X Preset 

J 1 1 0 X NC 

s 1 1 X 0 NC 

s 1 1 1 1 Count 

X 0 X X X Reset (HCC/HCF40160B, HCC/HCF40161 B) 

s 0 X X X Reset (HCC/HCF40162B, HCC/HCF401638) 

L_ 1 X X X NC (HCC/HCF40162B, HCC/HCF40163B) 
1 =HIGH LEVEL, 0 = LOW LEVEL, X= DON'T CARE, NC =NO CHANGE 

2/10 ~ SGS·1HOMSON ... "'!I lillOCimii.IEC'II'DI@OOOO:il 
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LOGIC DIAGRAMS 

HCC/HC:F "'0112 B 
.ASYNCIIRONOUS CLEAR 

• LOAD 

£ Voo 

Vss 

IICC/HCF .40181 B 
ASYNCIIRONDUS C:l.EAR 

£ Voo 

Vss 

HCC/HCF401608-40161 8-401628-401638 

HCC40160B/HCC40162B 

PE n: r, 
7 • 10 • 3 • 

' INPUTS PROUCTED BY 
COS/IIOS PROJ£CIION 
ll<lWORK 14 Ot 

Pz 
4 • 

u a, 

HCC40161 B/HCC40163B 

rE n:: r, 
7 • 10 • 3 • 

o INPUTS PROHCTE& BY 
CDS/IIIOS PROI£CJION 
11£TWORI< 

r, 
4 • 

1:1. o, 

11 o .. 

r, 
5 • 

LC1Dil50 

LCIOI&O 
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HCC/HCF40160B-40161 B-40162-40163 

TIMING DIAGRAMS 
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CLEAR {40160B) 

"C'LW ( 401 Ei2B) 

LOAD 

DATA. 

INPUTS 

CLOCK (401608) 

CLOCK (4016ZIJ) 

{ 
PE 

[NA8LrS 

TE l 01 

02 

OUTPUTS : 

HCC40160B/HCC40162B 

------"1J ASYNCHRONOUS 

~~S~YN~C~H~~Noo==s~-------------------------
~,-------------------------------------

CARRY our ----....,:-
0
-;-: 

7
--•: -

9 
...J

9 ., 

"CL'EA'R (401618) 

CLEAR (.t0163B) 

COAE 

DATA 

INPUTS 
l PI 

P2 

P3 

•• 
CLOCK (4016UI) 

CLOCK (401638) 

{ 
PE 

£NA8l£S 
TE 

02 
OUTPUTS l 01 

03 

04 

I ~----------~~.-----------~ 
COUNT INHIBII 

SC0~920 

HCC40161 B/HCC40163B 

------"1J ASYNCHRONOUS 

~r-,-~-0-H-RO_N_O~---------------------------

-----tu 
' 

CARR:Y OUT ____ ___, __ ..,.. ______ ..J 

0 :12 h.s U H5 0 

COUNT INHIIliT 
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HCC/HCF401608-40161 8-401628-401638 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter v, Vo llol Voo TLOw* 25 °C THIGH. Unit 

(V) (V) (f!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current HCC 0/10 10 10 0.04 10 300 

Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 
flA 

HCF 
0/5 5 20 0.04 20 150 

Types 0/10 10 40 0.04 40 300 

0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VrH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VrL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.53 0.44 1 0.36 

Types 0/10 0.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

lrH, lrL Input HCC 0/18 18 ±0.1 ±10"5 ±0.1 ±1 
Leakage Types 

Any Input flA 
Current HCC 

Types 
0/15 15 ±0.3 ±1o·s ±0.3 ±1 

Cr Input Capacitance Any Input 5 7.5 pF 
• TLow =-55 'C for HCC devrce: -40 'C for HCF deVIce. 
• THIGH = + 125 'C for HCC devrce. +85 'C for HCF devrce. 
The Norse Margrn for both "1" and "O"Ievelrs. 1V mrn. with Voo = 5 V, 2 V mrn. Wllh Voo = 10 V, 2.5 V mrn. wrth Voo = 15 V 
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HCC/HCF40160B-40161 B-40162-40163 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter Test Conditions Value Unit 
VDD IV\ Min. Tvo. Max. 

tPLH Propagatton Delay Time 5 200 400 
IPHL Clock to Q 10 80 160 ns 

15 60 120 

tPLH Propagation Delay Ttme 5 225 450 
tPHL Clock to Cour 10 95 190 ns 

15 70 140 

tPLH Propagation Delay Time 5 125 250 
tPHL TE to Cour 10 55 110 ns 

15 40 80 

!setup Setup Time 5 240 120 
Data to Clock 10 90 45 ns 

15 60 30 

!setup Setup Time 5 240 120 
Load to Clock 10 90 45 ns 

15 60 30 

!setup Setup Time 5 340 170 
PE or TE to Clock 10 140 70 ns 

15 100 50 

thold Hold Time 5 0 
10 0 ns 

15 0 

irHL Transition Time 5 100 200 
irLH 10 50 100 ns 

15 40 80 

tw Clock Input Pulse Width 5 170 85 
10 70 35 ns 

15 50 25 

fcL Maximum Clock Input Frequency 5 2 3 
10 5.5 8.5 MHz 

15 8 12 
tr It Clock Input Rtse or Fall Time * 200 

70 ns 

15 
IPHL Propagation Delay Ttme (401608, 40161 B) 5 250 500 

Clear to Q 10 110 220 ns 

15 80 160 
tsetup Setup Time (401628, 401638) 5 340 170 

Clear to Clock 10 140 70 ns 

15 100 50 

lhotd Hold Time (401628, 401638) 5 0 
Clear to Clock 10 0 ns 

15 0 

tram Clear Removal Time (401628, 401638) 5 200 100 
10 100 50 ns 

15 70 35 
tw Clear Input Pulse Width Low Level (401608, 5 170 85 

401618) 10 70 35 ns 

15 50 25 
* H more than one untt 1s caseated 1n the parallel clocked apphcatton, tr should be made less than or equal to the sum of the ftxed propagabon delay 
at 50 pF and the transition t1me of the carry output dnvtng stage for the esbmated capacttance 
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Output Low (sink) Current Characteristics 

GC32950 

(mA) 

f-+- T amb =25 oc ~ 
-Typ. V05 =ISV 

f-+- ••••••••••• Min. 
24 

20 

lOY 
VGs =ISV 

1--'~-'"' .. -·····-··-
1/ ...... 

16 

12 

8 r/ 
!J , - - ... -·· lOY 

v.: 5V 
t··r;..-"- ... -· 5Y . 

0 2 4 6 8 1 0 12 Y DS (V) 

Typical Propagation Delay Time vs Load Capa­
citance 

GC33170 

Tomb =25°C 

300 

V00 =5V;;;. ... ~ 

200 

100 
10V 

15V 

0 20 40 60 80 C, (pF) 

Typical Dynamic Power Dissipation vs Input Fre­
quency 

HCC/HCF401608-40161 8-401628-401638 

Output High (source) Current Characteristics 

GC.32960 

(mA) 
r- T amb =25 oc ..J.....+-t"" 
r- --Typ. f"" 

........... Min ...... YGs=-15V 

I/ 
I/ 

i,..-1- -lOY 
20 

~ 
1/ v ... ... ... 

10 

.. -.. Yes =-ISV 
I/ II' ~--

rt .. ....... -· -IOV ,, . . 
-5V 

'.-·L,.oo .. -5V 

IJ 
0 5 10 -V DS (V) 

Typical Transition Time vs Load Capacitance 

fTLH 

fTHL 

(ns) 
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120 

80 

40 

0 

Tomb =25°C 

V00 =SV 

./ v 
v lOY --:::::r:::-
F- 15V 
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v 
/ 
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HCC/HCF40160B-40161 8-40162-40163 

TYPICAL APPLICATIONS 

Detail of Flip-flops For 401608 And 40161 B (Asynchronous Clear) 

TN PN Lo Cl CLR 

p, 
Ci 

'------1-+---+ Oti 

I.CIOII70 

Detail of Flip-flops For 401628 And 401638 (Synchronous Clear) 

CLR Lo CL 
TN PN p, 

Ci 
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HCC/HCF401608-40161 8-401628-401638 

Cascading Counter Packages In The Parallel-Clocked Mode 

LO AD 

DO 

P1 P2 P3 P4 P1 P2 P3 P4 P1 P, P3 P4 

I ~ .- i ~ Vee ~ ~ + ~ Vee ~ + i ~ 
PE LD L PE LD L PE LD 

- TE co t-- TE co TE co 
CLK C'i:R CLK C'i:R CLK CLR 

}, }, l, t. },},l,t }, }, l, t. 
Cl OCK 

~ EAR 

LC108!J0 

Cascading Counter Packages In The Ripple-Clocked Mode 

LOAD 

Voo Voo 

CLEAR--~~--------------------~-----------------------4--------------. 

LC10900 
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HCC/HCF40160B-40161 B-40162·40163 

TEST CIRCUIT 
Quiescent Device Current. 

Input Leakage Current. 

10/10 
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VDD 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

VDD AND VSS· CONNECT 
ALL UNUSED INPUTS TO 

EITHER VDD OR Vss 

Voo 

vss 
5~199211 

VDD 

5-1994/2 

Input Voltage. 

NOTE. 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

Voo 

AT VDD OR Vss Vss 

Dinamic Power Dissipation 

S-199314 



HCC40147B 
HCF40147B 

1 0 TO 4 LINE BCD PRIORITY ENCODER 

• ENCODES 10 LINE TO 4 LINE BCD 
• ACTIVE LOW INPUTS AND OUTPUTS 
• STANDARDIZED, SYMMETRICAL OUTPUT 

CHARACTERIZATION 
• 100 %TESTED FOR QUIESCENT CURRENT 

AT20V 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• MAXIMUMINPUTCURREENTOF1 ~AT18V 

OVER FULL PACKAGE TEMPERATURE 
RANGE; 100 nA AT 18 V AND 25 °C 

• NOISE MARGIN (FULL PACKAGE TEMPERA­
TURE RANGE): 1V AT Voo = 5V, 2V AT 
Voo = 10V, 2.5V AT Voo = 15V 

APPLICATIONS: 
• KEYBOARD ENCODING 
• 1 0 LINE TO BCD ENCODING 
• RANGE SELECTION 

DESCRIPTION 

The HCC/HCF40147B CMOS encoder features 
priority encoding of the inputs to ensure that only the 
highest order data line is encoded. Ten data input 
lines (0-9) are encoded to four line (8, 4, 2, 1) BCD. 
The highest priority line is line 9. All four output lines 
are logic 1 (VSS) when all input lines are logic 0. All 
inputs and outputs are buffered, and each output 
can drive one TTL Low Power Schottky load. The 
HCC/HCFF40147 is functionally similar to the 
T54m4LS147 if pin 15 is tied low. 

The HCC/HCF40147B types are supplied in 161ead 
plastic or ceramic and plastic micropackage. 

April1991 

~ 
uv~ 

EY 
(Plastic Package) 

M1 
(M1cro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC40147BF HCF40147BM1 
HCF40147BEY HCF40147BC1 

PIN CONNECTIONS 

4 16 Voo 

5 2 15 0 

6 3 14 D 

7 4 13 3 

8 5 12 2 

c 11 

B 7 10 9 

Vss 8 A 

PCIOB70 
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HCC/HCF40147B 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 
Voo . Supply Voltage: HCCTypes -0.5to +20 v 

HCFTypes -0.5to +18 v 
v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one Input) ± 10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those ltsted under "Absolute Max1mum Rat1ngs" may cause penn anent damage to the dev1ce. Th1s 1s a stress rabng only and funcbonal 
operabon of the device at these or any other oondtltons above those 1nd1cated 1n the operational secllons of thiS speCI!Jca!Jon 1s not 1mpl1ed. Exposure 
to absolute max1mum rabng condlllons for extemal penods may affect device reliability. 
·All voltage values are referred to Vss p1n vo~age 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Voo Supply Voltage: HCCTypes 3 to 18 v 

HCFTypes 3 to 15 v 
v, Input Voltage 0 to Voo v 

Top Operating Temperature· HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

TRUTH TABLE 

INPUT OUTPUTS 
0 1 2 3 4 5 6 7 8 9 D c B A 
0 0 0 0 0 0 0 0 0 0 1 1 1 1 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 

X 1 0 0 0 0 0 0 0 0 0 0 0 1 

X X 1 0 0 0 0 0 0 0 0 0 1 0 
X X X 1 0 0 0 0 0 0 0 0 1 1 

X X X X 1 0 0 0 0 0 0 1 0 0 
X X X X X 1 0 0 0 0 0 1 0 1 

X X X X X X 1 0 0 0 0 1 1 0 
X X X X X X X 1 0 0 0 1 1 1 
X X X X X X X X 1 0 1 0 0 0 
X X X X X X X X X 1 1 0 0 1 

0 = Htgh Level, 1 = Low Level, X = Don't Care 
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HCC/HCF401478 

LOGIC DIAGRAM 

0~~ - B 
0 9 

1$~- 7 
6 

2~~2 4 
5 A 

2 
3*4o-- 3 3 

4~~ 4 
4 

5~~ 5 
5 

6·~ 6 2 B 
6 

~~ 7 7 
7 

s*~s c 
8 

g*~9 
ii D 

1 Hv'" 3 

5 
7 

Yss 8 9 
* INPUTS PROTECT[[) BY 

COS/MOS PROTECTIOIN NETWORK 
LCl oa10 
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HCC/HCF401478 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter v, Vo llol Voo TLow * 25 °C THIGH* Unit 

(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current HCC 0/10 10 2 0.02 2 60 

Types 
0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 
J.LA 

HCF 
0/5 5 4 0.02 4 30 

Types 0/10 10 8 0.02 8 60 

0/15 15 16 0.02 16 120 

VoH Output High 0/5 < 1 5 4 95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14 95 14 95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input Htgh 0 5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13 5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3 2 -1 15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4 2 -3.4 -6 8 -2.4 rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13 5 15 -3 6 -3.0 -6.8 -2.4 

IOL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0 36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 42 3.4 6.8 2.4 rnA 

HCF 
0/5 0.4 5 0.52 0.44 1 0.36 

Types 0/10 0.5 10 1 3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

hH, ltL Input Leakage 0/18 
Any Input 

18 +0 1 +10"5 +0.1 +1 J.LA 
Current 0/15 15 ±0.3 ±10"5 ±0.3 ±1 J.LA 

c, Input Capacitance Any Input 5 7.5 pF 
• T Low = -55 'C for HCC dev1ce -40 'C for HCF dev1ce 
• THIGH = + 125 'C for HCC dev1ce +85 'C for HCF dev1ce 
The No1se Marg1n for both "1" and "0" level1s 1 V m1n w1th Voo = 5 V, 2 V m1n w1th Voo = 10 V, 2.5 V m1n w1th Voo = 15 V 
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HCC/HCF40147B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter 

tPLH Propagation Delay Time 
tPHL In Phase Output 

tPLH Propagation Delay T1me 
tPHL Out of Phase Output 

hLH Transition Time 
lTHL 

C1 Input Capacitance 

Typical Output Low (source) Current Charac­
teristics 

1oL 
(mA) 

24 

20 

16 

12 

~r-

~ 

~"" 

r~k 

lf--17~ 
'/ 

SV 

'r- I 

G 2136 

I 
·~ VG~~ 

!101 
·+- ~ 

~ 

~ c-
'- L-1 

10 12 Yos<v> 

Typical Output High (source) Current Charac­
teristics 

-loH 

(rnA) 

10 

20 

30 

~ 

~ 

I I 
~ YGs=-SV 

1\ 
I' 

" ' 
Tamb=25"C 

j ~ll 

G 2331 

~-

1"-- -lOY 

t-::t _1. 

10 -Vos (V) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 450 900 
10 200 400 ns 

15 150 300 
5 425 850 
10 175 350 ns 

15 125 250 
5 100 200 
10 50 100 ns 

15 40 80 
5 7.5 pF 

Minimum Output Low (source) Current Charac­
teristics 

10 12 v05 <v> 

Minimum Output High (source) Current Charac­
teristics 

- 1oH 

(rnA) 

10 

15 

~ 
L) 

I~ 

K-

I 
t-.., VGs•-SV 

t-

1\' 

1\ 

'!... 

I !'... 

lamb"'2~ n11 '-1 

G 2339 

I--

~ -+--
+-

t-
,_ 

-10V 
~- I--

I" -15V 
~T i-

10 -Vos <v> 
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HCC/HCF40147B 

Propagation Delay Time vs Load Capacitance 

GC17550 

Tamb =25 oc 
) v 

V00 =SV ./ 
./' 

1/ 1,:;7 
400 ,... 

300 
~ 

lOY -_.. 1-"' 

L-t- _.. f.-~v 
200 

c::F p 
100 

0 20 40 60 80 c, (pF) 

Typical Dynamic Power Dissipation vs Input Fre­
quency 

2 

104~·~··· 
1 o3, 

' 
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Tipical Transition Time vs Load Capacitance 

fTHL 

f TlH 

(ns) 

160 

120 

80 

AO 

0 

lomb =25'C 

V00 =SV 

/ v 
/ IOV 

v f--::t_ 
.,:::::::; .- 15V 

20 40 60 

GCI7560 

v 
/ 
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TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

v~ 
Yss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

S-199211 

VoD 

5-199411 

HCC/HCF40147B 

Noise Immunity. 

NOTE 

Vss s- 20791t 

Dynamic Power Dissipation Test Circuit 

v., 

717 
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• FULL LOOK-AHEAD CARRY FOR SPEED 
OPERATIONS ON LONG WORDS 

• GENERATES 16 LOGIC FUNCTIONS OF TWO 
BOOLEAN VARIABLES 

• GENERATES 16 ARITHMETIC FUNCTIONS 
OF TWO 4-BIT BINARY WORDS 

• A= B COMPARATOR OUTPUT AVAILABLE 
• RIPPLE-CARRY INPUT AND OUTPUT AVAIL­

ABLE 
• TYPICAL ADDITION TIME 200ns@ Voo = 10V 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT AT 20V FOR HCC 

DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD N" 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40181B (extended temperature range) 
and HCF40181 B (intermediate temperature range) 
are monolithic integrated circuits, available in 24-
lead dual in-line plastic or ceramic package and 
plastic micro package. The HCC/HCF40181B is a 
low-power four-bit parallel arithmetic logic unit 
(ALU) capable of providing 16 binary arithmetic 
operations on two four-bit words and 161ogical func­
tions of two Boolean variables. The mode control 
input M selects logical (M = High) or arithmetic (M = 
Low) operation. The four select inputs (SO, S1, S2, 
and S3) select the desired logical or arithmetic func­
tions, which include AND, OR, NAND, NOR, and ex­
clusive-OR and-NOR in the logical mode, and 
addition, subtraction, decrement, left-shift and 
straight transfer in the arithmetic mode, according to 
the truth table. The HCC/HCF40181 B operation 
may be interpreted with either active-low or active­
high data at the A and B word inputs and the function 
outputs F, by using the appropriate truth table. The 
HCC/HCF40181 B contains logic for full look-ahead 
carry operation for fast carry generation usi1J9 the 
carry-generate and carry-propagate outputs G and 

June 1989 

HCC/HCF40181 B 

4-BIT ARITHMETIC LOGIC UNIT 

EV F 
(Plastic Package) (Ceramic Frit Seal Package) 

M1 
(Micro Package) 

ORDER CODES : 
HCC40181 BF HCF40181 BEY 

HCF40181BM1 

PIN CONNECTIONS 

80 ( 1 24 ) •oo 
Ao [ 2 23 ~ Ai 
SJ ( 3 22 ~ ii 

52 [ ' Z1~ u 
Sl ( I lD~ ii 

so [ 6 19 ~ A3 
Cn ( 7 18 ~ 83 

" [ e 17 p 6 
fcj [ 9 16 p Cn+4 

Ff ( 10 IS~ P 
IT ( 11 14 p • =B 

•ss ( 12 op -
Fl 

S-3413 

118 
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HCC/HCF40181 8 

P for the four bits of the HCC/HCF40181 B. Use of 
the HCC/HCF40182B look-ahead carry generator 
in conjunction with multiple HCC/HCF40181 B's per­
mits high-speed arithmetic operations on long 
words. A ripple carry output Cn + 4 is available for use 
in systems where speed is not of primary impor­
tance. Also included in the HCC/HCF40181 B is a 
comparator output A = B, which assumes a high 

FUNCTIONAL DIAGRAM 

Active-low Data. 

v00 = 211 

v55 = 12 

OUTPUT 
FUNCTION 

COMPARE 
OUTPUT 

RIPPLE 
CARRY 
OUTPUT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo * Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

l1 DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

level whenever the two four-bit input words A and B 
are equal and the device is in the subtract mode. In 
addition, relative magnitude information may be 
derived from the carry-in input Cn and ripple carry­
out output Cn + 4 by placing the unit in the subtract 
mode and externally decoding using the information 
in table II. The HCC/HCF40181 B is similar to in­
dustry types MC 14581 and 7 4181 . 

Active-high Data. 

FUNCTION SELECT 
INPUTS 

OUTPUT 
FUNCTION 

COMPARE 
OUTPUT 

RIPPLE 
CARRY 
OUTPUT 

Value Unit 

- 0.510 + 20 v 
- 0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
±tO mA 

200 mW 

100 mW 

-55 to+ 125 ac 
-40 to+ 85 ac 
-65 to+ 150 ac 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the dev1ce at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
• All voltages are with respect to Vss (GND) 
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RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature : HCC Types 
HCF Types 

TRUTH TABLES 

Table 1. 

Function Inputs/Outputs Active Low 

Select Logic Arithmetic* 
Function Function 

53 52 51 so (M=H) (M = L, Cn = L) 

0 0 0 0 A A minus 1 

0 0 0 1 AB AB minus 1 

0 0 1 0 A+B AB minus 1 

0 0 1 1 LogiC 1 mmus 1 

0 1 0 0 A+B A plus (A+ B) 

0 1 0 1 B AB plus (A + B) 

0 1 1 0 AEilB A minus B minus 1 

0 1 1 1 A+B A+B 

1 0 0 0 AB A plus (A+ B) 

1 0 0 1 AEilB A plus B 

1 0 1 0 B AB plus (A + B) 

1 0 1 1 A+B A+B 

1 1 0 0 Logic o A plus A 

1 1 0 1 AB AB plus A 

1 1 1 0 AB AB plus A 

1 1 1 1 A A 

HCC/HCF40181 B 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-4010+85 oc 

Inputs/Outputs Active High 

Logic Arithmetic* 
Function Func_!!on 

(M=H) (M = L, Cn =H) 

A A 

A+B A+B 

AB A+B 

LOgiC 0 minus 1 

AB A plus AB 

B (A + B) plus AB 

AEilB A minus B minus 1 

AB AB minus 1 

A+B A plus AB 

AEilB A plus B 

B (A + B) plus AB 

AB AB minus 1 

Logic 1 A plus A 

A+B (A+ B) plus A 

A+B (A+ B) plus A 

A A minus 1 
• Expressed as two's complement. For anthmet1c funct1on w1th C, 1n the oppos1te state, the resulting funct1on IS as show plus 1. 
1 = HIGH LEVEL. 
0 = LOW LEVEL. 

Table 2 : Magnitude Comparison. 

Input 
Cn 

1 

0 

1 

0 

1 = HIGH LEVEL 
0 =LOW LEVEL 

Active-high Data 

Output 
Cn+4 

1 

1 

0 

0 

Magnitude 

A~B 

A<B 

A>B 

A~B 

Active-low Data 

Input Output Magnitude 
Cn Cn+4 

0 0 A~B 

1 0 A<B 

0 1 A>B 

1 1 A~B 
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HCC/HCF40181 B 

LOGIC DIAGRAM Active-low Data 

.. 3 
53 

" 4 52 

* 2 .. 
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*ALL INPUTS PROTECTED 
BY COSIMOS PROTECTION 
NETWORK 

IS 
p 

~'--" }---.,.----v--"----0 F.i 

•oo 
J. 

~ 
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4 
T 
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HCC/HCF40181 B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v. Vo llol Voo Tlow 

. 2s•c T Hogh * Unit 
(V) (V) (ji.A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 5 0.04 5 150 
Current 

HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 I1A 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0115 15 80 0.04 80 600 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.514.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5113.5 < 1 15 11 11 11 

VIL Input Low 4.510.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 - 1.1 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0115 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

hH. Ill Input HCC 0/18 ±10-5 Leakage Types 18 ± 0.1 ± 0.1 ± 1 
Current 

Any Input I1A HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c. Input Capacitance Any Input 5 7.5 pF 

* TLow = - 55"C for HCC device : - 40"C for HCF device. 
* THooh = + 125"C for HCC device: + 85"C for HCF dev1ce. 

The Noise Margin for both "1" and "0" level is : IV min. with Voo = SV, 2V min with Voo = 10V, 2.5V min with Voo = tSV. 
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HCC/HCF40181 B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kf.l, 
typical temperature coefficient for all VDD values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter 
Test Conditions Value 

Unit 
Voo (V) Min. Typ. Max. 

tPLH, Propagation Delay Time 5 400 800 
tPHL A or B to F (logic mode) 10 160 320 ns 

A orB toG or P 
15 120 240 

A or 8 to F, 5 300 1000 
Cn + 4, or A= 8 10 200 400 ns 

15 140 280 

Cn to F 5 320 640 

10 135 270 ns 

15 100 200 

Cn to Cn + 4 5 200 400 

10 100 200 ns 

15 70 140 

trLH, Transition T1me 5 100 200 
trHL 10 50 100 ns 

15 40 80 

Table 3 : AC Test Setup Reference (active-low data). 

Test AC Paths DC Data Inputs 

Delay Times Inputs Outputs to Vss to Voo 
Mode* 

-
Any F 81, 82, 83, AliA's SUM,N to SUMour 80 ADD 

M,Cn 
- p A1, A2, A3, SUM1N toP AO All 8's ADD 

M,Cn 
-

BO 
- All A's ---

SUM1N toG G 81, 82, 83 ADD 
M, Cn 

80 All A's, ---
SUM,N to Cn + 4 Cn +4 81, 82, 83 ADD 

M, Cn 

Cn to SUMour Cn Any F All A's, 
M 

All 8's ADD 

Cn to Cn + 4 Cn Cn+4 All A's, 
M 

All B's ADD 

- All A's 
SUM,N to A= B BO A=B 81, 82, 83, Cn SUBTRACT 

M 

SUM,N to SUMour All 8's Any F AliA's, M EXCLUSIVE 
(logic mode) Cn OR 

• ADD Mode. SO, 53= Voo; 51, 52= Vss SUBTRACT Mode· SO, 53= Vss, 51, 52= Voo. 
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Output Low (sink) Current Characteristics. 
<>-

1-1-
T.amb•2s•c 

YGS'~I-
--Typ. 

1-1-
---·Min. 24 

20 

16 
I~ 

12 
1/ .. 1--· v65=1sv 

lh - -MI 
V' 5¥ 

H~ 
r;.•- - 5¥ 

10 12 •os!Vl 

Typical Propagation Delay Time vs. Load Capacit­
ance (for A orB to F, logic mode). 

lPtH rT"T"l--rT""T-,-rT"T"l--rr-r-,-ri-0.3'i'581'To 

~=~r+~'~·m~•r-r'~sc~·~r+-rr+~~~~ 

400 r++-t-rH-"'~oo~·.,...'"""l'9=-t-r+-rr+~-i 

Joo r+~~r+-rr+~~+-+-+-H+-1H 

20 40 60 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

HCC/HCF40181 B 

Output High (source) Current Characteristics. 

-loH 
(mA J 

20 

10 

l I I 
f-- Tambz.2S•c 

~---Typ. 

r----Min. 

II' 
v 

v 
IL 

.. 
~· 5¥ 

IJ~ -5¥ 

~-

.... .. 
I I 

[...-
~-151 

.... -10¥ 

~-
~,..- YGS"""15Y 

~---~· -10¥ 

10 

Typical Transition Time vs. Load Capacitance. 

tTl H rr.,--,rrT"1--rT"T--rT"T--rrT-.-rG·T20"'fO"i7n 

trHL f-++-'L"!Ta\"m'\'b..;•c::2;-5".;:.C+H+--i-++-IH-+-l--j 
(ns) 1-+-hiH-+-t~+-+~+-+-+-H+-H 
••o f-++-'f-+-H+-H++t+H+H-H 

120 r++-r++-t-++-to:00'=":'.. cJ-:17'F~H-+-+-i 

1oo r-t+-H--HH--H:-*'r'!--t+H+H+-1 
80 ' ' 

60 

40 

20 

10 20 30 40 so 60 10 eo cL (pF) 
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HCC/HCF40181 B 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Vss 

Input Leakage Current. 

INP~ 

Voo +--

~-Vss +---NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND VsS• CONNECT 
ALL UNUSED INPUTS TO 

EITHER Yoo OR Vss 

8/8 
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T 

vL 
S-199412 

Input Voltage. 

Dynamic Power Dissipation. 

INPUT 
FREQUENCY 

''" 

TEST CONDITIONS· 
AOf A1,A2, AJ, SO, 53, M,C0 :Yeo 
so, Bl,B2,BJ =ftN s1, s2 =Yss 
(ALL OUTPUTS SWITCHING EXCEPT Gl 

S-207911 

Yoo 



HCC/HCF40182B 

LOOK-AHEAD CARRY GENERATOR 

• GENERATES HIGH-SPEED CARRY ACROSS 
FOUR ADDERS OF ADDER GROUPS 

• HIGH-SPEED OPERATIONAL : tPHL = tPLH = 
100ns (typ.)@ Voo = 10V 

• CASCADABLE FOR FAST CARRIES OVER N 
BITS 

• DESIGNED FOR USE WITH HCC/HCF40181 B 
ALU 

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25·c 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVESTANDARDN.13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC40182B (extended temperature range) 
and HCF40182B (intermediate temperature range) 
are monolithic integrated circuits, available in 16-le­
ad dual in-line plastic or ceramic package and pla­
stic micro package. The HCC/HCF40182B is a 
high-speed look-ahead carry generator capable of 
anticipating a carry across four binary adders or 
groups of adders. The HCC/HCF40182B is casca­
dable to perform full look-ahead across n-bit adders. 
Carry, propagate-carry, and generate-carry fun­
ctions are provided as enumerated in the terminal 
designation below. The HCC/HCF40182B, when 
used in conjunction with the HCC/HCF40181 B ari­
thmetic logic unit (ALU), provides full high-speed lo­
ok-ahead carry capability for upton-bit words. Each 
HCC/HCF40182B generates the look-ahead (anti­
cipated carry) across a group of four ALU's. In ad­
dition, other HCC/HCF40182B's may be emplayed 
to anticipate the carry across sections of four look­
ahead blocks up to n-bits. Carry inputs and outputs 
of the HCC/HCF40181B are active-high logic, and 
carry-generate (G) and carry-propagate (P) outputs 
are active low. Therefore the inputs and outputs of 
the HCC/HCF40182B are compatible. The 
HCC/HCF40182B is similar to industry type 
MC14582. 

June 1989 

EV F 
(Plastic Package) (Ceramic Frit Seal Package) 

~ • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40182BF HCF40182BM1 
HCF40182BEY HCF40182BC1 

PIN CONNECTIONS 

Gi 16 •oo 

Pi IS P2 

Go" 14 G2 

Pli 13 Cn 

GJ 12 Cn•X 

P3 11 cn.v 

p 10D G 

•ss 8 9 ~ cn.z 

S-3438 
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HCC/HCF40182B 

FUNCTIONAL DIAGRAM 

GO 

G G1 

Gz 
G3 

PO 

p P1 
P2 
P3 

Cn 

v00= 1s 

vss= B 

TERMINAL DESIGNATIONS TABLE 

Pin Name Pin Function 

GO, G1, G2, G3 3, 1, 14, 5 Active-low Carry-generate Inputs 

PO, P1, P2, P3 4,2, 15,6 Active-low Carry-propagate Inputs 

Cn 13 Active-high Carry Input 

Cn+X, Cn+Y, 12, 11, 9 Active-high Carry Outputs 
Cn+Z 

G 10 Active-low Group Carry-generate Output 

p 7 Active-low Group Carry-propagate Output 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo 
. Supply Voltage : HCC Types - 0.5 to+ 20 v 

HCF Types -0.5to+18 v 
VI Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) + 10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
forT op =Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Rat1ngs" may cause permanent damage to the dev1ce. Th1s 1s a stress 
rating only and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated in the operat1onal sect1ons 
of th1s specification IS not 1m plied. Exposure to absolute max1mum rat1ng cond1t1ons for external penods may affect dev1ce reliability. 
• All voltages are w1th respect to Vss (GND). 
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RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Tap Operating Temperature : HCC Types 
HCF Types 

LOGIC DIAGRAM 

*All INPUTS ARE PROTECTED BV 
COSIMOS PROTECTION NETWORK 

HCC/HCF40182B 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 

Logic Equations : 

Cn + X = GO + PO u Cn 

C,. v = G1 + P1 • GO+ P1 • PO • C, 

C, • z = G2 + P2 • G1 + P2 • P1 • GO + P2 • P1 • PO • C, 

G = G3 + P3 • G2 + P3 • P2 • G1 + P3 • P2 • P1 • GO 

P = P3 • P2 • P1 • PO 
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HCC/HCF40182B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo Tlow 

. 25°C THigh 
. Unit 

(V) (V) (I!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 5 0.04 5 150 
Current 

HCC Of10 10 10 0.04 10 300 
Types Of15 15 20 0.04 20 600 

Of20 20 100 0.08 100 3000 ~ 
Of 5 5 20 0.04 20 150 

HCF 
Of10 10 40 0.04 40 300 Types 
Of15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 5 4.95 
Voltage Of10 < 1 10 9.95 9.95 10 9.95 v 

Of15 < 1 15 14.95 14.95 15 14.95 

VoL Output Low 5f0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.5f4.5 < 1 5 3.5 3.5 3.5 
Voltage 1f9 < 1 10 7 7 7 v 

1.5f13.5 < 1 15 11 11 11 

v,L Input Low 4.5f0.5 < 1 5 1.5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output Of 5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC Of 5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types Of10 9.5 10 -1.6 -1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

Of 5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF Of 5 4.6 5 -0.52 -0.44 -1 -0.36 
Types Of10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output Of 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 3.4 6.8 2.4 
mA 

Of 5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
Of15 1.5 15 3.6 3.0 6.8 2.4 

I1H. hL Input HCC 
Of18 18 ±0.1 ±10-5 Leakage Types ±0.1 ± 1 

Current Any Input ~ HCF 
Of15 15 ±0.3 ±10-5 ± 0.3 ± 1 

Types 

c, Input Capacitance Any Input 5 7.5 pF 

• TLow =- 55'C for HCC device :- 40'C for HCF device. 
• TH,gh = + 125'C for HCC device : + 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is.: 1V m1n. with Voo = 5V, 2V min with Voo = 10V, 2.5V min. with Voo = 15V. 
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HCC/HCF40182B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter 

tPHL Propagation Delay Time 
tPLH, P, G, into P 

G Out and Carry Outs 

Cn to Carry Outs 

hHL Transition Time 
hLH, 

Output Low (sink) Current Characteristics. 
G-3111 

l 
Tam~~z2St'C 

~~15Vf-
--Typ. 

---Min. 

20 

16 1,.,. 
12 

1/ ... v65.tsv 

~ -lldl , 
5 

....... 
--5¥ 

10 12 VosiV) 

Typical Propagation Delay Time (P, GIn toP, G 
Out and Carry-outs) vs. Load Capacitance. 

G 3591 

a b •2 •c 
300 

vtlD • V 

200 

10V 

100 
15V 

10 20 30 40 50 60 70 80 CL (pf) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 200 400 

10 100 200 ns 

15 75 150 

5 240 480 

10 120 240 ns 

15 90 180 

5 100 200 

10 50 100 ns 

15 40 80 

Output High (source) Current Characteristics. 

-10H 

(mA I 

20 

10 

0 

IJ 

1'1~ 

I 
Tamb~zs•c 

--r,p. 
-Min. 

v 

..... 

I . ~· 
'/ ~ .. 

5¥ 

-5¥ 

...... 
v;:;.:1!11 

-10V 

~-
~ •os-1!1• 

-10¥ 

10 

Typical Transition Time vs. Load Capacitance. 

~~;c~~~~~~~=t·-t··~·,~· 1nH ~ 
~~~~ H-+--!1-"T"I"m'l'-i-="T2 5:_:"Crl-+-l +-++-+--j-+++--1 

1so 1--++-1++--1-+1-++-t++++-1-+H-:J 

140 H-+-l-++++-,H-+-t-+-t++-l-,1>0'!--t--1 

120 H-+-l-++++r-t."=-=..1-:171'+-1-+++--1 oo= 
.II' 

100 1-++-1++--1-+f---1::;~++-+-H-+++--1 

80 

60 1-++-t-4-1-++++1 ~ 
40 

15 ---1--'-
20 I I I 

10 20 30 40 50 60 70 BO cL (pFl 
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HCC/HCF40182B 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

G-1590 

TYPICAL APPLICATIONS 

16-BIT TWO-LEVEL LOOK-AHEAD ALU 

CARRY 
IN 

(4)HCC-HCF40181 8 

64-BIT FULL CARRY LOOK-AHEAD ALU IN 3 LEVELS 

617 

804 

CARRY 
OUT 

l LOOK- AHEAD 
r OUTPUTS 



HCC/HCF40182B 

TYPICAL APPLICATIONS (continued) 

COMBINED TWO-LEVEL LOOK-AHEAD AND RIPPLE-CARRY ALU 

TEST CIRCUITS 

Quiescent Device Current. 

~ INPUTS 

0 

•ss 

Input Leakage Current. 

·~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND YSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Input Voltage. 

•oo 

i 

~ •ss 
5-2079/1 

S-199211 

Dynamic Power Dissipation. 

voo 

S-199412 

•ss 

!o-3840 

717 
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HCC/HCF40192B 
HCC/HCF40193B 

PRESETTABLE UP/DOWN COUNTERS (DUAL CLOCK 
WITH RESET) 40192B- BCD TYPE 40193B - BINARY TYPE 

• INDIVIDUAL CLOCK LINES FOR COUNTING 
UP OR COUNTING DOWN 

• SYNCHRONOUS HIGH-SPEED CARRY AND 
BORROW PROPAGATION DELAYS FOR CAS­
CADING 

• ASYNCHRONOUS RESET AND PRESET 
CAPABILITY 

• MEDIUM-SPEED OPERATION - fcL = 8MHz 
(typ.)@ 10V 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• 5V, 1 OV, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25·c 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N" 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40192B, HCC401938, (extended 
temperature range) and the HCF40192B, 
HCF401938 (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and platic 
micro package. The HCC/HCF40192B Presettable 
BCD Up/Down Counter and the HCC/HCF40193B 
Presettable Binary Up/Down Counter each consist 
of 4 synchronously clocked, gated "D" type flip-flops 
connected as a counter. The inputs consist of 4 in­
dividual jam lines, a PRESET ENABLE control, in­
dividual CLOCK UP and CLOCK DOWN signals 
and a master RESET. Four buffered Q signal out­
puts as well as CARRY and BORROW outputs for 
multiple-stage counting schemes are provided. The 
counter is cleared so that all outputs are in a low 
state by a high on the RESET line. A RESET is ac­
complished asynchronously with the clock. Each 
output is individually programmable asynchronous­
ly with the clock to the level on the corresponding 
jam input when the PRESET ENABLE control is low. 
The counter counts up one count on the positive 
clock edge of the CLOCK UP signal provided the 
CLOCK DOWN line is high. The counter counts 
down one count on the positive clock edge of the 
CLOCK DOWN signal provided the CLOCK UP line 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~ • 
M1 C1 

(Chip Carrier) (Plastic Chip Carrier) 

ORDER CODES : 
HCC401XXBF HCF401XXBM1 
HCF401XXBEY HCF401XXBC1 

PIN CONNECTIONS 

~ 

J2 16 voo 

Q2 IS Jl 

Ql 14 RESET 

CLOCK DOWN 4 13 BORROW 

CLOCK UP 12 CARRY 

QJ II PRESET ENABLE 

Q4 10 J3 

'Iss J4 

5·4146 

1/10 
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HCC/HCF40192B/193B 

is high. The CARRY and BORROW signals are high 
when the counter is counting up or down. The 
CARRY signal goes low one-half clock cycle after 
the counter reaches its maximum count in the count­
up mode. The BORROW signal goes low one-half 
clock cycle after the counter reaches its minimum 

FUNCTIONAL DIAGRAM 

--
PRESET I 
ENABLE 

J1~ 

J 2 _!__ 

10 
JJ-

J 4 _!l_ 

s 
CLOCK UP-

4 
CLOCK DOWN-

count in the count-down mode. Cascading of multi­
ple packages is easily accomplished without the 
need for additional external circuitry by tying the 
BORROW and CARRY outputs to the CLOCK 
DOWN and CLOCK UP inputs, respectively, of the 
succeeding package. 

11 

3 
f--Q1 

2 
f---02 

~QJ 

~Q4 
1J __ 

t--BORROW 

12 
f--CARriY 

·-::_J14 v00 = 16 

RESET •ss =8 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo 
. Supply Voltage : HCC Types -0.5 to+ 20 v 

HCF Types -0.5 to+ 18 v 
v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) .;. ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Rat~ngs" may cause permanent damage to the device. Th1s is a stress 
rating only and functional operation of the device at these or any other conditions above those Indicated 1n the operational sections 
of thiS specification IS not Implied. Exposure to absolute max1mum rating conditions for external penods may affect dev1ce reliability. 
• All voltages are with respect to Vss (GND). 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Tap Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF401928/1938 

LOGIC DIAGRAMS 

401928 (BCD). 

--.--------------------- _.l 
CONJIIOL LOGICl 

Iii !o»>E.t.S CONTAOL LOGIC 1 

401938 (Binary). ' .. 

.SIIM[.r.S CON1'11Cll.I.OGIC1 
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HCC/HCF40192B/193B 

TIMING DIAGRAMS 

401928 (BCD). 

401938 (Binary). 

4/10 
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CLR 

J2 

Jl 

J4 

CLK 
UP 

CLK 
DN 

01 

02 

03 

04 

-

-

-
-
-

' 

' 
0 

' 
0 

COUNT---+-

r--t 

CLR - r--t 

J1 

J2 

J3 

J4 

CLK 
UP 

CLK 
DN 

01 

02 

QJ 

04 __ , 
CARRY 

-
-

-

-

COUNT-

...J 

L tL IL iL h-
"L h-h-h-h-I--

t--- f-- f--- f-- ....__ I--
f-- t-- 1------ 1-- f--

/--- 1------ I--

1---- 1--
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I--

L 
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~ 
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1--+-- >----- f-- f--
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Internal Logic of Flip-flop. 

0 
TRUTH TABLE 

Clock Clock 
Up Down 

_I 1 

\_ 1 

1 _I 

1 \ 
X X 

X X 

HCC/HCF40192B/193B 

r---------------------------------, 
I I 
I I 
I ~ 

I 
I 

Cl I 

CL 

Preset 
Enable 

1 

1 

1 

1 

0 

X 

~ I 

El. 

Reset 

0 

0 

0 

0 

0 

1 

I 
I 

Q : 

l 
I 

Action 

Count Up 

No Count 

Count Down 

No Count 

Preset 

Reset 

1 ~ High Level 0 ~ Low Level X ~ Don't Care. 

5110 
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HCC/HCF40192B/193B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter V1 Vo llol Voo Tlow * 25°C TH1gh * Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 5 0.04 5 150 
Current 

HCC Of10 10 10 0.04 10 300 

Types Of15 15 20 0.04 20 600 

Of20 20 100 0.08 100 3000 IJA 
Of 5 5 20 0.04 20 150 

HCF 
Of10 10 40 0.04 40 300 

Types 
Of15 15 80 0.04 80 600 

VoH Output High 0/ 5 < 1 5 4.95 4.95 4.95 
Voltage Of10 < 1 10 9.95 9.95 9 95 v 

Of15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5f0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0 05 0 05 0.05 v 

15f0 < 1 15 0.05 0.05 0.05 

V1H Input H1gh 0.5f4.5 < 1 5 3.5 3.5 3.5 
Voltage 119 < 1 10 7 7 7 v 

1.5f13.5 < 1 15 11 11 11 

v,L Input Low 4.5f0.5 < 1 5 1 5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5f1.5 < 1 15 4 4 4 

loH Output Of 5 25 5 -2 - 1.6 -3.2 - 1.15 
Drive 

HCC Of 5 4.6 5 -0.64 -0.51 - 1 -0.36 
Current 

Types Of1 0 9.5 1C -1.6 - 1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 - 3.4 -6.8 -2.4 
rnA 

Of 5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF Of 5 4.6 5 -0.52 - 0.44 - 1 -0.36 

Types Of10 9.5 10 -1.3 - 1.1 -2.6 -0.9 

Of15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output Of 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 3.4 6.8 2.4 
mA 

Of 5 0.4 5 0.52 0.44 1 0.36 
HCF 

Of1 0 0.5 10 1.3 1.1 2.6 0.9 Types 
Of15 1.5 15 3.6 3.0 6.8 2.4 

I,H, IlL Input HCC 
Of18 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Types 

Any Input IJA Current HCF Of15 15 ± 03 ±10-5 ± 0.3 ± 1 Types 

c1 Input Capacitance Any Input 5 7.5 pF 

* T Low = - ss·c for HCC deviCe - 40'C for HCF device 
• TH,gh = + 125'C for HCC device + as·c for HCF device 
The Noise Marg1n for both "1" and "0" level is 1 V mm with Voo = SV, 2V mm w1th Voo = 1 OV, 2.5V mm w1th Voo = 15V 

6f10 

812 



HCC/HCF40192B/193B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

IPHL, Propagation Delay Time 5 250 500 
IPLH Clock Up or Clock Down to a 

Reset to a 10 120 240 

15 90 180 

PE to a 5 200 400 

10 100 200 

15 70 140 

Clock Up to Carry 5 160 320 
Clock Down to Borrow 10 80 160 

15 60 120 

Reset or PR to Borrow or Carry 5 300 600 

10 150 300 

15 110 220 

ITHL, Transition Time 5 100 200 
ITLH 10 50 100 

15 40 80 

trem 
. Removal Time 5 80 40 

Reset or PE 10 40 20 

15 30 15 

lw Clock Input Pulse Width 5 480 240 
Reset 10 300 150 

15 260 130 
PE 5 120 240 

10 85 170 

15 70 140 
Clock 5 90 180 

10 45 90 

15 30 60 

t,, It Clock Input Rise or Fall Time 5 15 

10 15 

15 5 

fcL Maximum Clock Input Frequency 5 2 4 

10 5 8 

15 5.5 11 
• The t1me requ~red for Reset or Preset Enable control to be removed before clocking (see t1mmg diagram). 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

j.iS 

MHz 
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HCC/HCF40192B/193B 

Timing Diagram Defining trem. 

'wcHJ 'weLl 

CLOC:K 

RESET --+-------.x~ 
PiiBEi' EiiAill ---+---------~- .... --...;..-------­

' 
• lrem* :---

*RESET OR PfiOO ENiii:E REMOVAL TIME 

Output Low (sink) Current Characteristics. Output high (source) Current Characteristics . .. 
1-1-

Tarnb•zs•c 
~~ 

f-f-
--Typ. 

---·Min. !o"'" 
24 

zo 

11 
ltlll 

v 
'""' 1/ L .. •os•15v 12 

-r-· r-- 11111 , 
5 .. - 5¥ 

0 10 12 YosiYI 

Typical Transition Time vs. Load Capacitance. 

G-2007n 
1TLH 
1THL Tamb = zs•c 
(ns) 

160 

140 

120 oo• 
100 .A' 

80 

60 ~ 
40 

15 

20 

10 20 30 40 SO 60 70 80 CL lpFI 
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Typical Propagation Delay Time vs. Load 
Capacitance. 
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Typical Dynamic Power Dissipation. 

TYPICAL APPLICATION 

CASCADED COUNTER PACKAGES 

Jl Jl J3 Jlo 

I I I I 
CLOCM. U P- HCC/HCF 401928 

o• 
CLOCK DOW N HCC/HCF 401938 

I I I I 
Ql Q2 03 Qio 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Vss 
5-199211 

HCC/HCF40192B/193B 

Jl Jl JJ J4 

I I I I 
--
~v CLOCK UP HCC/HCF 401928 I-

BORROW CLOCK DOWN "' 
HCC /HCF 401938 I- BORROW 

J 012 Q\3 014 

5-4155 

Input Voltage. 

S-2079f1 
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HCC/HCF40192B/193B 

TEST CIRCUITS (continued) 

Input Leakage Current. 

10/10 

816 

Voo 

:'----0-
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

Dynamic Power Dissipation. 

S-199412 



• FOUR 4-BIT REGISTERS 
• ONE INPUT AND TWO OUTPUT BUSES 
• UNLIMITED EXPANSION IN BIT AND WORD 

DIRECTIONS 
• DATA LINES HAVE LATCHED INPUTS 
• 3-STATE OUTPUTS 
• SEPARATE CONTROL OF EACH BUS, AL­

LOWING SIMULTANEOUS INDEPENDENT 
READING OF ANY OF FOUR REGISTERS ON 
BUS A AND BUS BAND INDEPENDENT WRIT­
ING INTO ANY OF THE FOUR REGISTERS 

• 40108B IS PIN-COMPATIBLE WITH IN­
DUSTRY TYPE MC14580 

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVESTANDARDN"13A, "STANDARD SPE­
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40208B (extended temperature range) and 
HCF40208B (intermediate temperature range) are 
monolithic integrated circuits, available in 24-lead dual 
in-line plastic or ceramic package and plastic micro 
package. The HCC/HCF40208B is a 4 x 4 multipart 
register containing four 4-bit registers, write address 
decoder, two separate read address decoders, and 
two 3-state output buses. When the ENABLE input 
is low, the corresponding output bus is switched, inde­
pendently of the clock to a high-impedance state. The 
high-impedance third state provides the outputs with 
the capability of being connected to the bus lines in a 
bus-organized system without the need for interface or 
pull-up components. When the WRITE ENABLE input 
is high, all data input lines are latched on the positive 
transition cl the CLOCK and the data is entered into the 
word selected bythewriteaddress lines. When WRITE 
ENABLE is low, the CLOCK is inhibited and no new 
data is entered. In either case, the contents of any word 
may be accessed via the read address lines inde­
pendent of the state of the CLOCK input. 

June 1989 

'RCC/HCF40208B 

4 x 4 MUL TIPORT REGISTER 

BEY BF 
(Plastic Package) (Ceramic Frit Seal Package) 

BM1 
(Micro Package) 

ORDER CODES : 
HCC40208BF HCF40208BEY 

HCF40208BM1 

PIN CONNECTIONS 

Q3B •oo 
QZB QIB 

QOB 

QOA 3-STATE B 

QIA 00 

QZA 01 

Q3A oz 
WRITEO 03 

WRITE I ClOCK 

REAOIB 

READ 08 READ lA 

•ss REAOOA 

119 
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HCC/HCF40208B 

FUNCTIONAL DIAGRAM 

I DO 

DATA Dl 
INPUTS 02 

03 

WRITE 0 

WAllE 1 

READ lA 

READ OA 

READ 18 

READ OB 

WRITE 
ENABlE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo * Supply Voltage : HCC Types 
HCF Types 

VI Input Voltage 

It DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

3-STATE A 

QO I Ql WORD A 
Q2 OUTPUT 

Q3 

QO I Ql WORD B 
02 OUTPUT 

Q3 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 "C 
-40to+85 oc 
-65 to+ 150 oc 

Stresses above those listed under "Absolute Maxtmum Ratmgs .. may cause permanent damage to the dev1ce. Th1s 1s a stress 
ratmg only and functional operation of the device at these or any other cond1t1ons above those indicated 1n the operational sect1ons 
of this specification is not 1mphed. Exposure to absolute max1mum ratmg conditions for external penods may affect dev1ce rehab1hty. 
• All voltages are with respect to Vss (GND) 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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SCHEMATIC DIAGRAM 

PIN24•Yoo 
PINI2•Ys5 

HCC/HCF40208B 

*All INPUTS PROTECTED 
BY COSir.«lS INPUT 
PAQTECTKlN NEJ WOitK 
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HCC/HCF40208B 

LOGIC DIAGRAM 

CL 

WE 

TIMING DIAGRAM 

.. 

On 

4/9 
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I WORO A 
• OUTPUT 
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HCC/HCF40208B 

TRUTH TABLE 

Clock Write Write Write Read Read Read Read Enable Enable Dn On A 
Enable 1 0 1A OA 18 OB A B 

_I 1 81 82 81 82 81 82 1 1 1 1 

_! 1 81 82 81 82 81 82 1 1 0 0 

X X X X X X X X 0 0 X z 
_I 1 0 0 0 1 1 0 1 1 Dn to Word 1 

Word 0 Out 

Word 0 
Word 1 I 0 0 0 0 1 1 0 1 1 Not 

Altered Out 

X X X X 1 0 0 1 1 1 X Word 2 
Out 

I_ X X X X X X X 1 1 X NC 

1 = HIGH LEVEL, 0 = LOW LEVEL, X = DON'T CARE, Z = HIGH IMPEDANCE. 
S1 and S2 refer to input strates of either 1 or o. 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions. Value 
Symbol Parameter v, Vo llol Voo Tlow * 25°C TH; h * 

(V) (V) (ItA) (V) Min. Max. Min. Typ. Max. Min. Max. 
IL Quiescent 0/5 5 5 0.04 5 150 

Current HCC 0/10 10 10 0.04 10 300 
Types 0/15 15 20 0.04 20 600 

0/20 20 100 0.08 100 3000 

HCF 
0/5 5 20 0.04 20 150 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 
VoL Output Low 510 < 1 5 0.05 0.05 0.05 

Voltage 10/0 < 1 10 0.05 0.05 0.05 
15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 
V;L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 

Voltage 9/1 < 1 10 3 3 3 
13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 
• TLow = - ss·c for HCC dev;ce : - 40'C for HCF deVICe. 
• T "•h = + 125'C for HCC device : + 85'C for HCF device. 
The N01se Margin for both "1" and "0" level;s: IV m1n. With Voo = 5V, 2V mm. with Voo = IOV, 2.5V min. w~h Voo = 15V. 

•• Forced output disable. 

One 

1 

0 

z 
Word 2 

Out 

Word 2 
Out 

Word 1 
Out 

NC 

Unit 

ItA 

v 

v 

v 

v 

rnA 
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HCC/HCF40208B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow 

. 25°C TH1 h 
. 

(V) (V) (~) (V) Min. Max. Min. Typ. Max. Min. Max. 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Stnk 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 0/15 1.5 15 4.2 3.4 6.8 2.4 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH. I;L Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input 
Current HCF 15 ± 0.3 ±1o-s ± 0.3 ± 1 

Tyj)eS 0/15 

loH.IOL .. 3-State HCC ±10-4 0/18 0/18 18 ± 0.4 ± 0.4 ± 12 
Output Types 
Leakage HCF 0/15 0/15 15 ± 1.0 ±1o-4 ± 1.0 ± 7.5 Current Types 

c, Input Capacitance Any Input 5 7.5 
• T Low = - 55'C for HCC dev1ce : - 40'C for HCF dev1ce. 
• T H~h = + 125"C for HCC deVIce : + as·c for HCF device. 
The No1se Marg1n for both "1" and "O"Ievel!s .1V m1n. w1th Voo = 5V, 2V m1n with Voo = 10V, 2.5V min. with Voo = 15V. 
•• Forced output dtsable. 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200k!l, 
typical temperature coefficient for all V00 values is 0.3%/"C, all input rise and fall time= 20ns) 

Symbol Parameter Test Conditions Value 

Voo (V Min. Typ. Max. 

IPHL. Propagation Delay Time : 5 360 720 
IPLH Clock to Write Enable to Q 10 140 280 

15 100 200 
Read or Write Address to Q 5 300 600 

10 120 240 
15 85 170 

IPzH, 3-state Disable Delay Time 5 100 200 
IPHZ 10 50 100 

15 40 80 
lpzL. 3-State Disable Delay t1me 5 130 260 
IPLZ 10 60 120 

15 50 100 

ITHL• Output Transition Time 5 100 200 
irLH 10 50 100 

15 40 80 
lsetup Setup Time 5 0 -95 

Data to Clock Is (D) 10 0 -35 
15 0 -20 

Write Enable to Clock ts(WE) 5 250 125 
10 100 50 
15 70 35 

Write Address to Clock Is (WA) 5 250 125 
10 100 50 
15 70 35 

6/9 
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Unit 

rnA 
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pF 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



HCC/HCF40208B 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter 

t,, It Clock Rise and Fall Time 

I hold Hold Time 
Data to Clock th (D) 

Write Enable to Clock lh(WE) 

Write Address to Clock ls(WA) 

tw Clock Pulse Width 
Clock or Write Enable !w(CL) 

Write Address !w(WA) 

fcL Maximum Clock Input Frequency 

Output Low (sink) Current Characteristics. 
G-31 

I 
I-t-

Tamb•2s•c 
YG~~ --Typ. 

f---1--
---·Min. 

....... 
24 

20 

16 
~ 

12 
1/ - v05a15V 

" ~ ... - -- 1111 , 
SY 

~ .. ~ - SY 

10 12 Yos(V) 

Test Conditions Value Unit 
Voo (V Min. Typ. Max. 

5 15 
10 5 11.5 
15 5 
5 220 110 
10 100 50 ns 
15 80 40 
5 270 135 
10 130 65 ns 
15 80 40 
5 330 165 
10 140 70 
15 90 45 
5 350 175 
10 130 65 ns 
15 90 45 
5 300 150 
10 150 75 ns 
15 90 45 
5 1.5 3 
10 3.5 7 MHZ 
15 4.5 9 

Output High (source) Current Characteristics . 

-•oH 
(mA I 

20 

10 

0 

.,. .. 

I 
Tamb•25•t 

--Typ. 

j---Min. 

1/ 

~ 
I 

l--" 

.. 
sv 

-·· 

....... 
I I 

...... 
rv;;~,. 

-lOY 

- Y~V 

1-· -lOY 

10 
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HCC/HCF40208B 

Typical Propagation Delay Time vs. Load 
Capacitance (CL or WE to Q). 

G-4420 

1PLH 
tPHL amb:25-t 
(ns) 

400 
Vtl!hSV 

350 

300 

250 

200 

150 IOV 

15V 
100 

50 

10 zo Jo 40 so so 10 eo cL tpF) 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

10' 
2 4 68 2 4 68 

10 102 101 t1 (KHz) 

TEST CIRCUITS 

Output-enable-delay-times and Waveforms. 

8/9 
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Typical Transition Time vs. Load Capacitance. 

G 200711 

tnH 

tTHL 
(ns) 

Tamb = zs•c -++-H-
160 

140 .A' 
/ I 

120 
oo= 

100 ...r- I 
I 

80 I 

60 10V 
1..-!-"1 - I I 

40 

20 

I I 

15V ~-~+i ~ I 

I 

10 20 30 40 so so 70 eo cl (pFJ 

PGl Cl 

PG2 ENABLE 



Power-dissipation and Waveforms. 

'oo 

Quiescent Device Current. 

Input Current. 

Voo 

~ 
'ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

'oo 

'ss 

Voo 

'ss 

HCC/HCF40208B 

PGI (fl) 

PG2 

PG3 

REPETITIVE WAVEfORMS 

Input Voltage. 

S-207911 

5-199.1,12 
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HCC/HCF40257B 

QUAD 2-LINE-T0-1-LINE DATA SELECTOR/MULTIPLEXER 

• 3-STATE OUTPUTS 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40257B (extended temperature range) 
and HCF40257B (intermediate temperature range) 
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package and 
plastic micro package. 

The HCC/HCF40257B is a Data Selector/Multi­
plexer featuring three-state outputs which can inter­
face directly with and drive data lines of bus-oriented 
systems. 

June 1989 

EY F 
(Plastic Package) (Ceramic Frit Seal Package) 

~. 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40257BF HCF40257BM1 
HCF40257BEY HCF40257BC1 

PIN CONNECTIONS 

INPUT SELECT 16 Voo 

AI 15 OUTPUTOISABLE 

81 14 A< 

01 13 84 

A2 12 04 

82 11 A3 

02 10 83 

Vss 03 

S-4128 

1/6 

827 



HCC/HCF40257B 

FUNCTIONAL DIAGRAM 

OUTPUT 
DISABLE 

AI 

81 01 

A2 

82 02 

A3 

83 03 

A4 

84 04 

INPUT 
SELECT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ± 10 mA 

Ptot Total Power Diss1pat1on (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operat1ng Temperature : HCC Types -55to+125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Rat1ngs" may cause permanent damage to the device. This 1s a stress 
rating only and functional operat1on of the device at these or any other condillons above those md1cated 1n the operat1onal sect1ons 
of this specif1cat1on IS not Implied. Exposure to absolute max1mum ratmg conditions for extended penods may affect dev1ce reliability. 
• All voltages are with respect to Vss (GND). 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

v, 
Top 

2/6 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

~ SGS·niOMSON .,. ., I ~DCII®Ili!.I!C'II'IIIWIDCS 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 



LOGIC DIAGRAM 

TRUTH TABLE 

3-State 
Output 
Disable 

1 

0 

0 

0 

0 

X = Don't Care 
Logic 1 = High 
Logic 0 = Low 

Inputs 

Select 

X 

0 

0 

1 

1 

Z = High impedance. 

A 

X 

0 

1 

X 

X 

3 ADDrTJONAL IDENTICAL CIRCUITS 

*All INPUTS PROTECTED BY 
COSIMOS PROTECTION 
NETWOAt( 

Output 

B D 

X z 
X 0 

X 1 

0 0 

1 1 

'oo 

£1 'ss 

HCC/HCF402578 

'oo 

d 
~4 

9 
'ss 

Dl 

" 

3/6 

829 



HCC/HCF40257B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow * 25°C TH, h * Unit 

(V) (V) (f.lA) (V) Min. Max. Min. Tvo. Max. Min. Max. 
IL Quiescent 015 5 1 0.02 1 30 

Current HCC 0/10 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 f.lA 
015 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 Types 
0/15 15 16 0.02 16 120 

VoH Output High 015 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 v 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/10 < 1 5 0.05 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v,H Input High Voltage 0.5/4.5 < 1 5 3.5 3.5 3.5 

1/9 < 1 10 7 7 7 v 
1.5/13.5 < 1 15 11 11 11 

v,L Input Low Voltage 4.5/0.5 < 1 5 1.5 1.5 1.5 

9/1 < 1 10 3 3 3 v 
13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

015 2.5 5 - 1.53 -1.36 -3.2 -1.1 rnA 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 - 1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 

015 0.4 5 0.52 0.44 1 0.36 rnA 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, ltL Input HCC 
0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Tvpes 

Any Input 
Current HCF f.lA 

Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

loH. loL .. 3-State HCC 
Output TvPes 0/18 0/18 18 ± 0.4 ±10-4 ± 0.4 ± 12 

Leakage HCF 
±1o-4 

f.lA 
Current Tvpes 0/18 0/18 18 ± 1.0 ± 1.0 7.5 

c, Input Capacitance Any Input 5 7.5 pF 

* TLow = - 55'C for HCC dev1ce . - 40'C for HCF device. 
* TH•oh = + 125'C for HCC dev1ce : + 85'C for HCF dev1ce. 

The Noise Margin for both "1" and "0" level IS :IV min. w1th Voo = 5V, 2V mm. With Voo = 10V, 2.5V mm. with Voo = 15V. 
•• Forced output disable. 

4/6 
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HCC/HCF40257B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%fOC, all input rise and fall time= 20ns) 

Symbol Parameter 

tPLH, Propagation Delay Time 
tPHL Data Input to Output 

Select to Output 

Output Disable to Output 

trHL Transition Time 
ITLH. 

Output Low (sink) Current Characteristics. 
__.,. 

24 

I-
Tarnb•2S•c 

YG~~ --Typ. 
I- ---Min. 

zo 

16 
101 

v I""" 

I ~- v05.1sv 12 

~ .. ~-r--, 
5 

II. " .,.., 5¥ 

10 1Z •os<Yl 

Typical Propagation Delay Time vs. Load 
Capacitance (Data Input to Output). . ..,, 

Tarnb .zs"C 

•oil"'• 

140 

120 

100 

80 llY 

60 15¥ 

40 

20 

0 zo 40 60 

Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

5 150 300 

10 70 140 ns 

15 50 100 

5 190 380 

10 85 170 ns 

15 65 130 

5 95 190 

10 50 100 ns 

15 40 80 

5 100 200 

10 50 100 ns 

15 40 80 

Output High (source) Current Characteristics . 

·•oH 
(mA l 

20 

10 

0 

1-
1-

lJJ 

~ 
~, 

I I 
r....,.zs·c 
--Typ, 
-Min. 

II 
'/ .. 

5¥ 

l-5¥ 

I 

....... 
I I 

..... ~., 
1/ 

..... ~ ·lOY 

.. ~· 
""·1- ·10'1 

10 

Typical Transition Time vs. Load Capacitance. 

G-2007n 
1nH 
ITHL Tamb = 2s•c 
(ns) 

160 

140 

120 
oo= 

100 

80 

60 ~ 
40 ~ 

15 

20 

10 20 30 40 SO 60 70 80 CL (pF) 
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HCC/HCF40257B 

Typical Dynamic Power Dissipation vs. Input Fre­
quency (one input to one output). 

1'amb="·c 

.,,. 

10' 
' • ' I } ~J"ffllj 

·~--,. 

~ 
' "'' . . 
' 

10 
' . .. ' ... 

10 •o' 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

6/6 
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NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
V00 AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR VSS 

/,' 

- c .. sooF 
•L= 

II lllill II ... ' .. 

5-1992!1 

Voo 

5-199412 

•ss 

Input Voltage. 

S-207911 



M22100 

4 X 4 CROSSPOINT SWITCH WITH CONTROL MEMORY 

• LOW ON RESISTANCE- 75 n TYP. AT 
Voo = 12V 

• "BUILT-IN" CONTROL LATCHES 
• LARGE ANALOG SIGNAL CAPABILITY± Voo/2 
• TRANSMITS SIGNALS UP TO 10 MHz 
• MATCHED SWITCH CHARACTERISTICS 

L\RoN = 18 n TYP. AT Voo- Vss = 12 V. 
• HIGH LINEARITY:- 0.5 o/o DISTORTION (typ.) 

AT f = 1 KHz, V1N = 5 V PEAK TO PEAK, Voo­
Vss=10V,RL=10Kn 

• STANDARD COS/MOS NOISE IMMUNITY 
• 100 o/o TESTED FOR QUIESCENT CURRENT 

DESCRIPTION 
The M221 00 combines a 4 x 4 array of crosspoints 
(transmission gates) with a 4-line-to-16-line decoder 
and 16 latch circuits. Any one of the sixteen tran­
smission gates (crosspoints) can be selected by ap­
plying the appropriate four line address. The 
selected transmission gate can be turned on or off 
by applying a logical one or zero, respectively, to the 
data input and strobing the strobe input to a logical 
one. Any number of the transmission gates can be 
ON simultaneously. 

When the required operating power is applied to the 
22100, the states of the 16 switches are indetermi­
nate. 
Therefore, all switches must be turned off by putting 
the strobe high and data-in-lew, and then addres-

FUNCTIONAL DIAGRAM 

9 1 12 13 

15 ,, 10 11 

VSS {GND):B 

v00 = 1s s-l4n 

sing all switches in succession. 

The device is available in 16 lead dual in-line plastic 
or ceramic package. 

EY F 
(Plastic Package) (Ceramic Package) 

ORDER CODES : 
M221 00 81 M221 00 F1 

PIN CONNECTIONS 

" '' v00 

OATAIN Z 15 n 

14 Y2 

13 14 

12 X3 

II V4 

STROBE 7 10 Y3 

•ss " 

TRUTH TABLE 

Address 
Select Address Select 

A B c D A B c D 

0 0 0 0 X1 Y1 0 0 0 1 X1 Y3 

1 0 0 0 X2 Y1 1 0 0 1 X2 Y3 

0 1 0 0 X3 Y1 0 1 0 1 X3 Y3 

1 1 0 0 X4 Y1 1 1 0 1 X4 Y3 

0 0 1 0 X1 Y2 0 0 1 1 X1 Y4 

1 0 1 0 X2 Y2 1 0 1 1 X2 Y4 

0 1 1 0 X3 Y2 0 1 1 1 X3 Y4 

1 1 1 0 X4 Y2 1 1 1 1 X4 Y4 

September 1988 1 /9 
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M22100 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 
Voo * Supply Voltage: Ceramic Types -0.5to +20 v 

Plastic Types -0.5to +18 v 
v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one input) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 

Top Operating Temperature: Ceramic Types -55 to +125 •c 
Plastic Types -40 to +85 •c 

Tstg Storage Temperature -65 to +150 •c 
.. Stresses above those listed under "Absolute Maximum Ratings" may cause penn anent damage tothed9VIC9. Th1s IS a stress rating only and functional 

operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliabil~y 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 
Voo Supply Voltage: Ceramic Types 

Plastic Types 

VI Input Voltage 

Top Operating Temperature: Ceramic Types 

LOGIC DIAGRAM 

Plastic Types 

DATA 
IN 

X1-X4 

SWITCH 
MATRIX VI-V4 

A B C 0 S-l4ll 

ADDRESS INPUT 

2/9 
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Value Unit 
3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to +125 •c 
-40 to +85 •c 



M22100 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Condltlos 
Symbol Parameter v. Voo TLow* 

(V) (V) Min. 

CROSSPOINT 

IL Quiescent 5 
Supply 

F1 10 
Current 

15 

20 

5 
B1 10 

15 

RoN On 5 
Resistance 

F1 Any Switch 10 

12 

15 

5 

B1 V1s = 0 to Voo 10 

12 

15 

~ON Resistance ~RoN 5 
(Between any two 10 
channels) 

12 

15 

OFF 
F1 

All Switch 
0/18 18 Channel OFF 

Leakage r--
Current B1 0/15 15 

CONTROL 

v.L Input Low OFF Switch 5 
Voltage IL < 0.2 J.LA 10 

15 

V1H Input High ON Switch 5 3.5 
Voltage see RoN 10 7 

Characteristics 
15 11 

h Input ~ Any Control 0/18 18 
Current Input 0/15 15 1 

c. Input Capacitance Any Input 
• Determn1ed by mm1mum feas1ble leakage measurement for automatic testing 
' T LON= -55 °C lor HCC deVICe: -40 °C for HCF device. 
' THIGH= +125°Cior HCCdevice: +85 °Cfor HCFdevice. 

Max. 

450 

135 

100 

70 

1000 

145 

110 

75 

±0.1 

±0.3 

1.5 

3 

4 

±0.1 

±0.3 

Value 

25°C THIGH* 

Min. Typ. Max. Min. Max. 

0.04 5 150 

0.04 10 300 

0.04 20 600 

0.08 100 3000 

0.04 20 150 

0.04 40 300 

0.04 80 600 

225 1250 1625 

85 180 230 

75 135 175 

65 95 125 

225 1250 1440 

85 180 205 

75 135 155 

65 95 110 

35 

20 

18 

15 

±10'3 ±0.1• ±1 

±10'3 ±0.3 ±1 

1.5 1.5 

3 3 

4 4 

3.5 3.5 

7 7 

11 11 

±10'5 ±0.1• ±1 

±10"5 ±0.3 ±1 

5 7.5 

The N01se Margin lor both "1" and "0" level1s: 1V m1n. with Voo =5 V, 2 V mm. wrth Voo= 10 V, 2.5 Vm1n. wlthVoo = 15 V 

Unit 

!lA 

n 

n 

J.LA 

v 

v 

!lA 

pF 
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M22100 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25 °C, CL = 50 pF, all input rise and fall 
times= 20 ns) 

Test Conditions Value 
Symbol Parameter fl RL VIS" Voo Unit 

(KHz) (KW) (V) (V) Min. Typ. Max. 

CROSSPOINT 

IPHL Propagation Delay Time 5 5 30 60 
IPLH Address or Strobe 10 10 10 15 30 ns 

Inputs to Output 15 15 10 20 

Frequency Response 1 1 5 10 40 MHz 
(Any Switch ON) Sine Wave Input 

Vas 
20 Log-=-3 dB 

Vts 

Sine Wave Distortion 1 1 5 10 0.5 % 
Feedthrough 1.6 1 5 10 80 dB 
(All Switches OFF) Sine Wave Input 

Frequency. for Signal 1 10 10 1.5 MHz 
Crosstalk 
Attenuation of 40 dB Sine Wave Input 

Frequency for Signal 1 10 10 0.1 KHz 
Crosstalk 
Attenuation of 11 0 dB Sine Wave Input 

c Capacitance 
Xn to Ground 5·15 

18 
pF 

Yn to Ground 30 
Feedthrough 0.4 

CONTROLS 

IPHZ Propagation Delay Time 5 500 1000 
Strobe to Output (Switch See Figure 1 10 230 460 ns 
Turn-ON to High Level) 15 145 290 

IPZH Propagat1on Delay Time 5 500 1000 
Data-In to Output (Swrtch See Figure 2 10 220 440 ns 
Tum-ON to High Level) 15 135 270 

IPZH Propagation Delay T1me 5 480 960 
Address to Output (Switch See Figure 3 10 225 450 ns 
Turn-ON to High Level) RL=1KQ 

CL =50 pF 15 150 300 

IPHZ Propagation Delay Time lr, If= 20 ns 5 450 900 
Strobe to Output (Switch See Figure 1 10 200 400 ns 
Turn-OFF) 15 165 330 

IPZL Propagation Delay Time 5 500 1000 
Data·ln to Output (Sw~ch See Figure 2 10 220 440 ns 
Tum-ON to Low LeveQ 15 135 270 

IPHZ Propagation Delay Time 5 425 850 
Address to Output See Figure 3 10 190 380 ns 
(Switch Turn-OFF) 15 145 290 

!setup Setup T1me Data-In to 5 200 400 
Strobe, Address 10 80 160 ns 

15 50 100 
• Peak to peak vol1age symmetncal about Voo/2 
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M22100 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter I ft RL I Vts• Voo Unit 

(KHz) (KW) (V) (V) Min. Typ. Max. 

CONTROLS (continued) 

thold Hold Time Data-In to 5 180 
Strobe, Address 

RL= 1 KO 10 110 ns 

CL=50pF 15 35 

lcj) Switching Frequency tr, It= 20 ns 5 0.6 1.2 

10 1.6 3.2 MHz 

15 2.5 5 

tw Strobe Pulse Width 5 300 600 

10 120 240 ns 

15 90 180 

Control Crosstalk 

10 1 

mV Data-In, Address, or 10 10 75 
Storbe to Output (peak) 

• Peak to peak volalge symmelrical about Voo/2 

Typical ON Resistance vs. Input Signal Voltage at 
Voo =- Vss = 2.5 V. 

Typical ON Resistance vs. Input Signal Voltage at 
Voo =- Vss = 5 V. 
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'~oo=•sv 
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I I 

............ .J,.; ........... 25"C -~ i -SS'C 

: : 
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I 1 I ' l 
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M22100 

Typical ON Resistance vs. Input Signal Voltage at 
Voo =- Vss = 7.5 V. 

RON 
!DJ 

120 

100 

80 

60 

40 

20 

' i i _Llll 
! ' 
1v00u7SV ' I ; 

' -ivss= -7sv , I I I 
' I 

l 
1-'-. •Tamb-IZS•t 

I : 
~; 

I"'' 
........... ' -os•t 

I 

! I I ! 

I 

-8 -6 -4 -2 

G .1.690 

' 
I I I 

! 
I 
I 
I 

·---r-
I I 
! I 
' 

I 

Typical Swich ON Transfert Characteristics 
(1 of 16 switches). 

Yos 
{Y J 

10 r-

l/ 

Tamb=zs•c 

Yoo='ov 

~ 
~ 

/ 

G-.t.692 

I 
I 

I/. 1Kn 

~ ~ SODA 

"'ot-~~ I 

~ ,VS STROBE=Yoo 

~ OATA-IN=Yoo 

I~ 
YJs Yos 

sw 
RL 

"ss 

Typical Crosstalk Between switches vs. Signal 
Frequency. 

. I 

'I I 
·iJ:: i 'II 

ihl I 
! ! : 

I• 

10 10' 

Typical ON Resistance vs .. Input Signal Voltage 
at Tamb = 25 'C. 

RoN 

UIJ 

240 

200 

160 

120 
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40 
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I I 
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I IJ 
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I I 
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I 

'· 
:!.SV 
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I I 

Typical Swich ON Frequency Response 
Characteristics. 

Yos Tamb=zs•c 1 ; • 

{Yl Yoo=•SY,'"ss=-SY _ _,__:__._.,_,__--++t-:mfl 
Y15 =5Vp-p 

4 S1ne wave 177V RMS 
YoATA .. IN:.SV 
Cl:ISpF 

oL-LLLWWL-LLlllllli~-Uuu~_u~w. 

10' 103 

Typical Dynamic Power Dissipation vs. Switching 
Frequency .. 

6/9 Jll..•'/ SGS·1HOMSOII 
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TEST CIRCUITS 

Quiescent Current. 

Off Switch Input or Output Leakage Current. 

'~oo "oo 

'ss 

Input Current. 

v~ 
'ss 

Dynamic Power Dissipation. 

MOTE CLOSE SWITCH S AFTER 
APPt.VING YOO 

Croostalk Between Switch Circuits in the Same Package. 

ON 

OFF 

SW::ANY CROSSPOINT 

S-5212 

M22100 

'oo 

NOTE MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND \IsS CONNEtT 
ALL UNUSED INPUTS TO 
EfTHER Yoo OR Yss 
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M22100 

Propagation Delay Time and Waveforms (signal input to signal output, switch ON). 

ON 

1Kil 

SW:ANY CROSSPOINT 
STROBE :DATA-IN •Voo 

v,. 

SOpF 

S- 520811 

S-5209 

Waveforms for Crosstalk (control input to signal output). 

CONTROLS 

SW:ANY CROSSPOINT 
~-5210 

Voo­
CONTROL 

0 

50mV ~,._~ __j,..__l~ 
Vos 0 ~~v---r'·-r·-

-50mV - SCOS700 

Figure 1 : Propagation Delay Time and Waveforms (strobe to signal output, switch Turn-ON or Turn­
OFF). 

STROBE 

DATA IN 

DATA IN 
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M22100 

Figure 2 : Propagation Delay Time and Waveforms (data-in to signal output, switch Turn-ON to high or 
low level). 

DATA IN Yoo •oo 

~~ DATA IN rGJ·~ DATA IN O 50'"f. 

y ... IPZL .• 
50pF ••• 

I50pf 
Yoo-

... ... ..... 
u---- -~ 

Figure 3 : Propagation Delay Time and Waveforms (address to signal output switch Turn-ON or Tum­
OFF). 

•oo ------,r--. 
ADDRESS 

... 
DATA IN 

Yas1 
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M22101 
M22102 

4 X 4 X 2 CROSSPOINT SWITCHES 
WITH CONTROL MEMORY 

• LOW ON RESISTANCE- 75 Q TYP AT 
Voo = 12 V 

• "BUlL T-IN" LATCHED INPUTS 
• LARGE ANALOG SIGNAL CAPACITY± Voo/2 
• 1 0 MHz SWITCH BANDWITH 
• MATCHED SWITCH CHARACTERISTICS 
• L\RON=8nTYP,ATVoo=12V 
• HIGH LINEARITY- 0.25% DISTORTION TYP, 

AT f = 1 kHz, V1N = 5 V, Voo- Vss = 10 V AND 
Rl = 1 Q 

• STANDARD CMOS NOISE IMMUNITY 

DESCRIPTION 
The M22101 and M22102 crosspoint switches con­
sist of 4 x 4 x 2 arrays of crosspoints (transmission 
gates), 4-line to 16-line decoders, and 16 latch cir­
cuits. Any one ofthe sixteen crosspoint pairs can be 
selected by applying the appropriate four-line ad­
dress and any number of crosspoint pairs can be ON 
simultaneously. Corresponding crosspoints in each 
array are turned on and OFF simultaneously, also. 

In the M221 01, the selected crosspoint pair can be 
turned on or off by applying a logical ONE or ZERO, 
respectively, to the data input, and applying a ONE 
to the strobe input. When the device is "power-up", 
the state of the 16 switches is indeterminate. 

PIN CONNECTIONS 

September 1988 

8 

c 

YT 

Y4' 

0 

Yoo 
A 

X2 

V1 

Y2 

X4 

113 

Y4 

Y3 

X1 

DATA 

Therefore all switches must be turned off by putting 
the strobe high!, data-in-low, and the addressing all 
switches in succession. 
The selected pair of crosspoints in the M22102 is 
turned on by applying a logical ONE to the Ka (set) 
input while a logical ZERO is on the Kb (rP.set) input, 
and turned off by applying a logical ONE to the Kb 
input while a logical ZERO is on the Ka input. In this 
respectthe control latches of the M221 02 are similar 
to SET/RESET flip-flops. They differ, however, in 
that the simultaneous application of ONEs to the Ka 
and Kb inputs turns off (resets) all crosspoints. All 
crosspoints in both devices must be turned off as 
Voo is applied. 

81 F1 
{Plastic Package) (Ceramic Package} 

ORDER CODES : 
M22XXX 81 M22XXX F1 

8 

c 

0 

Yoo 

A 

X2 

V1 

Y2 

X4 

Xl 

V4 

Y3 

X1 
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M22101/M22102 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo Supply Voltage: Ceramic Type -0.5 to +20 v 
Plastic Type -0.5 to +18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
h DC Input Current (any one input) +10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top= Full Package Temperature Range 100 mW 

Top Operating Temperature: Ceramic Type -55 to +125 oc 

Plastic Type -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those listed under "Absolute Maxtmum Rattngs" may cause pe1111anent damage to the devtce. This is a stress rating only and functional 
operation of the devtce at these or any other condibons above those tndtcated tn the operational sections of this spectftcation is not implied. Exposure 
to absolute maxtmum rating conditions for external periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: Ceramic Type 3 to 18 v 
Plastic Type 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: Ceramic Type -55 to +125 oc 

Plastic Type -40 to +85 oc 

CONTROL TRUTH TABLE FOR M22101 

Function 
Address 

Strobe Data Select 
A B c D 

SwitcH-on 1 1 1 1 1 1 (X4 Y4) & (X4' Y4') 

SwitcH-off 1 1 1 1 1 0 (X4 Y4) & (X4' Y4') 

No CHange X X X X 0 X xxxx 
Note: 1 = Htgh, 0 =Low, X= Don't Care 

CONTROL TRUTH TABLE FOR M22102 

Function 
Address 

Strobe Data Select 
A B c D 

SwitcH-on 1 1 1 1 1 0 (X4 Y4) &lX4' Y4') 
SwitcH-off 1 1 1 1 0 1 (X4 Y4) & (X4' Y4') 

All SwitcH-off X X X X 1 1 All 
No CHange X X X X 0 0 xxxx 

Note. 1 = Htgh, 0 =Low, X= Don t Care 

2/5 

844 



DECODER TRUTH TABLE 

Address 
Select 

Address 
A B c D A B c 
0 0 0 0 X1 Y1 X1'Y1' 0 0 0 

1 0 0 0 X2Y1 X2' Y1' 1 0 0 

0 1 0 0 X3 Y1 X3' Y1' 0 1 0 
1 1 0 0 X4Y1 X4' Y1' 1 1 0 

0 0 1 0 X1 Y2 X1'Y2' 0 0 1 

1 0 1 0 X2Y2 X2' Y2' 1 0 1 

0 1 1 0 X3 Y2 X3' Y2' 0 1 1 

1 1 1 0 X4 Y2 X4' Y2' 1 1 1 

FUNCTIONAL AND BLOCK DIAGRAM 

[~~ 
•• 

ZJ 

AOOAESS OECOOERS 

* INPUlS ~TECTmBY 
COSIMOS PFCTECTK'IN 
NETWORK 

,_..., 

16 

.. 

LATCJ£5 

I) 

XI' .,. 
SIGNAL5 .. lOUT) 

~ SGS·ntOMSON •>"'f/ lii!UICGI@I<I!.IECVIJI©OODCill 

M221 01 /M221 02 

Select 
D 
1 X1 Y3 X1'Y3' 

1 X2Y3 X2' Y3' 

1 X3 Y3 X3' Y3' 

1 X4 Y3 X4' Y3' 

1 X1 Y4 X1'Y4' 

1 X2 Y4 X2'Y4' 

1 X3 Y4 X3' Y4' 

1 X4 Y4 X4' Y4' 

21 ., 
20 

Y2 

SIGNALS 
OUT(IN) 

Y3 

17 .. 

Y1' 

Y2' 

SIGNALS 
OUT( IN) 

YJ' 

... 

XJ' X4 
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M22101/M22102 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Condltlos Value 
Symbol Parameter VI Voo TLow• 25 °C THIGH. Unit 

(V) (V) Min. Max. Min. Typ. Max. Min. Max. 

CROSSPOINT 

IL Ou1escent 5 0.04 5 150 
Supply 

F1 10 0.04 10 300 
Current 15 0.04 20 600 

20 0.08 100 3000 
llA 

5 0.04 20 150 
B1 10 0.04 40 300 

15 0.04 80 600 

RoN On 5 450 225 1250 1625 
Resistance 

F1 Any SwitcH 10 135 85 180 230 

12 100 75 135 175 

15 70 65 95 125 0 

5 1000 225 1250 1440 

B1 V1s = 0 to Voo 10 145 85 180 205 

12 110 75 135 155 

15 75 65 95 110 

~ON Resistance ~RoN 5 35 
(Between any two 10 20 0 
cHannels) 12 18 

15 15 

OFF F1 All SwitcH 0/18 18 ±0.1 ±10'3 ±0.1• ±1 
CHannel - OFF 

11A Leakage B1 0/15 15 ±0.3 ±10'3 ±0.3 ±1 
Current 

CONTROL 

VIL Input Low OFF SwitcH 5 1.5 1.5 1.5 
Voltage IL < 0.2 ItA 10 3 3 3 v 

15 4 4 4 

V1H Input HigH ON SwitcH 5 3.5 3.5 3.5 
Voltage see RoN 10 7 7 7 v 

CHaractenstics 
15 11 11 11 

h Input ~ Any Control 0/18 18 +0.1 +10·5 ±0.1 +1 
!lA Current 1 Input 0/15 15 ±0.3 +1o·s ±0.3 ±1 

C1 Input Capacitance Any Input 5 7.5 IPF .. 
• Determined by m1n1mum feas1ble leakage measurement for automatiC testing 
• T LOW= -55 •c for HCC dev1ce: -40 •c for HCF device. 
• THIGH= +125°C forHCCdevice: +85 •ctor HCFdevice 
The N01se Marg1n for both "1" and "fY' level1s IV mtn. wrth Voo = 5 V, 2 V m1n. Wllh Voo = 10 V, 2.5 V m1n With Voo = 15 V 
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M221 01/M221 02 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, RL = 200 KQ, 
typical temperature coefficent for all Voo values is 03 %/°C, all input rise and fall times= 20 ns) 

Symbol Parameter Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

tPHL Propagation Delay Time Address or Strobe 200 ns 
tPLH Inputs to Output 

RL=10Kn 
tPHL Propagation Delay Time Across Crosspoint CL=50pF 12 20 ns 
tPLH 

Minimum Strobe Pulse WidtH 80 ns 
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5I SGS·1MOMSON 
~ l ~O©lm@~[L~©'ii'lm©~O©~ 

A 3.3 0.130 

a1 0.7 0.028 

B 1.39 1.65 0.055 0.065 

81 0.91 1.04 0.036 0.041 

b 0.5 0.020 

b1 0.38 0.5 0.015 0.020 

D 9.8 0.386 

E 8.8 0.346 

e 2.54 0.100 

e3 7.62 0.300 

e4 7.62 0.300 

F 7.1 0.280 

4.8 0.189 

L 3.3 0.130 

z 0.44 1.6 0.017 0.063 " 

______ ;~.':~-~ 



mm 
DIM. 

MIN, TYP. MAX. 

a1 0.51 

B 1.39 1.65 

b 0.5 

b1 0.25 

D 20 

E 8.5 

e 2.54 

e3 15.24 

F 7.1 

I 5.1 

L 3.3 

z 1.27 2.54 

b z 
e3 

852 

Inch 

MIN. TYP. MAX. 

0.020 

0.055 0.065 

0.020 

0.010 

0.787 

0.335 

0.100 

0.60"0 

0.280 

0.201 

0.130 

0.050 0.100 

B e 
z 

OUTUNEAND 
MECHANICAL DATA 

Plastic DIP14 

~ 

r 
b1 

L 

I· 
E 

I 

1 

·I 

P001A 



DilL 
m!ll 

MIN. TYP. MAX. 

a1 0.51 

B 0.77 1.65 

b 0.5 

b1 0.25 

D 20 

E 8.5 

e 2.54 

e3 17.78 

F 7.1 

I 5.1 

L 3.3 

z 1.27 

-~ 

z 

I Inch 

MIN. TVP. 

0.020 

0.030 

0.020 

0.010 

0.335 

0.100 

0.700 

0.130 

e3 

D 

MAx. 

0.065 

0.787 

0.280 

0 201 

0.050 

OUTUNEAND 
MECHANICAL DATA 

Plastic DIP16 (0.25) 

§1~ 
I· 

E 

·I 

P001C 

853 



OIM. 
mm Jncb 

MIN. TYfl. MAX. MIN. TYfl. MAX. 

a1 0.254 0.010 

B 1.39 1.65 0.055 0.065 

b 0.45 O.Q18 

OUTUNEAND . I 
M&CHANICAL.DATA . 

b1 0.25 0.010 

D 25.4 1.000 

E 8.5 0.335 

e 2.54 0.100 

e3 22.86 0.900 

F 7.1 0.280 

I 3.93 0.155 

L 3.3 0.130 

z 1.34 0.053 Plastic DIP20 (0.25) 

--' 

z I· 
E 

·I e3 z 

I' 
D 

.I 
20 11 ] 

10 

P001J 

854 



mm 
DIM. 

MIN. TYP. 

a1 0.63 

b 0.45 

b1 0.23 

b2 1.27 

D 

E 15.2 

e 2.54 

e3 27.94 

F 

I 4.445 

L 3.3 

inch 

MAX. MIN. TVP. 

0.025 

0.018 

0.31 0.009 

0.050 

32.2 

16.68 0.598 

0.100 

1.100 

14.1 

0.175 

0.130 

MAX. 

0.012 

1.268 

0.657 

0.555 

OUTUNEAND 
MECHANICAL DATA 

Plastic DIP24 (0.25) 

P043A 

855 



- ,mm 

MIN. TYP. 

A 

B 

D 3.3 

E 0.38 

e3 15.24 

F 2.29 

G 0.4 

H 1.17 

L 0.22 

M 1.52 

N 

p 7.8 

a 

856 

MAX. MIN. 

20 

7.0 

0.015 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

2.54 0.060 

10.3 

8.05 0.307 

5.08 

Inch 

TYP. MAX. 

0.787 

0.276 

0.130 

0.600 

0.110 

0.022 

0.060 

0.012 

0.100 

0.406 

0.317 

0.200 

OUTUNEAND 
MECHANICAL ,DATA 

Ceramic DIP14/1 

P053C 



DIM. 
rnm 

MIN. TVP. MAX. 

A 20 

B 7 

D 3.3 

E 0.38 

e3 17.78 

F 2.29 2.79 

G 0.4 0.55 

H 1.17 1.52 

L 0.22 0.31 

M 0.51 1.27 

N 10.3 

p 7.8 8.05 

a 5.08 

Inch 

MIN. TVP. MAX. 

0.787 

0.276 

0.130 

O.Q15 

0.700 

0.090 0.110 

0.016 0.022 

0.046 0.060 

0.009 0.012 

0.020 0.050 

0.406 

0.307 0.317 

0.200 

A 

D D 

c 

~I 

'1 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP16/1 

I. N .I 

P053D 

857 



DIM. 

MIN. 

A 

B 

D 

E 0.5 

e3 

F 2.29 

G 0.4 

I 1.27 

L 0.22 

M 0.51 

N1 

p 7.9 

Q 

858 

nun Inch 

TVP. MAX. MIN. TVP. 

25 

7.8 

3.3 0.130 

1.78 0.020 

22.86 0.900 

2.79 o.o'9o 

0.55 0.016 

1.52 0.050 

0.31 0.009 

1.27 0.020 

4° (min.), 15° (max.) 

8.13 0.311 

5.71 

MAX. 

0.984 

0.307 

0.070 

0.110 

0.022 

0.060 

0.012 

0.050 

0.320 

0.225 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP20 

P057H 



DIM. ..... 
A 

B 13.05 

c 3.9 

D 3 

E 0.5 

e3 

F 2.29 

G 0.4 

I 1.17 

L 0.22 

M 1.52 

N1 

p 15.4 

a 

• Inch 

lYP. MAX. MIN. TYP. 

32.3 

13.36 0.514 

5.08 0.154 

0.118 

1.78 0.020 

27.94 1.100 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

2.49 0.060 

4° (min.), 15° (max.) 

15.8 0.606 

5.71 

A 

MAX. 

1.272 

0.526 

0.200 

0.070 

0.110 

0.022 

0.060 

0.012 

0.098 

0.622 

0.225 

m 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP24 

P058C 

859 



mm 
DilL 

MIN. TVP. MAX. 

A 9.78 10.03 

B 8.89 9.04 

D 4.2 4.57 

d1 2.54 

d2 0.5& 

E 7.37 8.38 

e 1.27 

e3 5.08 

F 0.38 

G 0.101 

M 1.27 

M1 1.14 

M1 

860 

MIN. 

0.385 

0.350 

0.165 

0.290 

B 

A 

Inch 

TVP. MAX. 

0.395 

0.356 

0.180 

0.100 

0.022 

0.330 

0.050 

0.200 

0.015 

0.004 

0.050 

0.045 

w 

OUTLINE AND 
MECHANICAL DATA 

PLCC20 

d2 
d1 

I 0 I G (Seatitg Plane Coplanarity) D 

M 

P027A 



5I SGS·1HOMSON 
~ l ~o©rnJ©rnrsrn©'D'rnJ©[t;!]O©® 

A 1.75 0.069 

a1 0.1 0.25 0.004 0.010 

a2 1.65 0.065 

a3 0.65 0.85 0.026 0.033 

b 0.35 0.48 0.014 0.019 

b1 0.19 0.25 0.007 0.010 

c 0.25 0.5 0.010 0.020 

c1 45° (typ.) 

D 4.8 5.0 0.189 0.197 

E 5.8 6.2 0.228 0.244 

e 1.27 0.050 

e3 3.81 0.150 

F 3.8 4.0 0.15 0.157 

L 0.4 1.27 0.016 0.050 

M 0.6 0.024 

s 8° (max.) 

(.) 
c1 

E 

M 

• 5 

LL 

P013M 

861 



DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 8.55 

E 5.8 

e 1.27 

e3 7.62 

F 3.8 

G 4.6 

L 0.5 

M 

s 

14 

862 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

8.75 0.336 

6.2 0.228 

4.0 0.15 

5.3 0.181 

1.27 0.020 

0.68 

so (max.) 

D 

Inch 

TYP. MAX. 

0.069 

0 008 

0.063 

0.018 

0.010 

0.020 

0.344 

0.244 

0.050 

0.300 

0.157 

0.208 

0.050 

0.027 

8 

M 

LL 

OUTLINE AND 
MECHANICAL DATA 

8014 

P013G 



DIM. 
mm 

MIN. T'tP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 9.8 

E 5.8 

e 1.27 

e3 8.89 

F 3.8 

G 4.6 

L 0.5 

M 

s 

b 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

10 0.386 

6.2 0.228 

4.0 0.150 

5.3 0.181 

1.27 0.020 

0.62 

so (max.) 

e3 

D 

Inch 

TYP. MAX. 

0.069 

0.008 

0.063 

0.018 

0.010 

0.020 

0.394 

0.244 

0.050 

0.350 

0.157 

0.209 

0.050 

0.024 

M 

LL 

OUTUNEAND 
MECHANICAL DATA 

S016 

P013H 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 12.6 

E 10 

e 1.27 

e3 11.43 

F 7.4 

L 0.5 

M 

s 

MAX. MIN. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0 32 0.009 

45° (typ.) 

13.0 0.496 

10.65 0.394 

7.6 0.291 

1 27 0 020 

0.75 

so (max.) 

inch 

TYP. 

0.020 

0.050 

0.450 

MAX. 

0.104 

0.008 

0.096 

0 019 

0.013 

0.510 

0.419 

0.300 

0 050 

0.030 
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"' mm lncll 
Dill. 

MIN. lYP. MAX. MIN. lYP.· MAX. 

A 2.65 0.104 

a1 0.1 0.2 0.004 0.008 

a2 2.45 0.096 

b 0.35 0.49 0.014 0.019 I 
b1 0.23 0.32 0.009 0.013 

c 0.5 0.020 

c1 45° (typ.) 

D 15.2 15.6 0.598 0.614 

E 10 10.65 0.394 0.419 

e 1.27 0.050 

e3 13.97 0.550 

F 7.4 7.6 0.291 0.300 

L 0.5 1.27 0.020 0.050 

M 0.75 0.030 

s 8° (max.) 
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SALES OFFICES 

EUROPE 

DENMARK 
2730HERLEV 
Herlev Torv, 4 
Tel (45-42) 94.85 33 
Telex 35411 
Telefax (45-42) 948694 

FINLAND 
LOHJA SF-08150 
Kaqalankatu, 2 
Tel (358-12) 15511 
Telefax (358-12) 155 66 

FRANCE 
94253 GENTILLY Cedex 
7- avenue Gallien1- BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33) 88 75 50 66 
Telex 870001 F 
Telefax (33) 88 22 29 32 

GERMANY 
6000 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492-3 
Telex 176997 889 
Telefax (48-69) 231957 
Teletex. 6997689=STVBP 

8011 GRASBRUNN 
Bretomscher R1ng 4 
Neukeferloh Technopark 
Tel (49-89) 46006-0 
Telex 528211 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 

3000 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960 
Telex 175118418 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 

5202HENNEF 
Reuther Strasse 1 A-C 
Tel (49-2242) 6088 

(49-2242) 4019/4010 
Telefax (49-2242) 84181 

8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911)59893.{) 
Telex 626243 
Telefax (49-911) 5980701 

7000 STUTTGART 31 
M1ttlerer Plad 2-4 
Tel (49-711) 13988-0 
Telex 721718 
Telefax (49-711) 8661427 

ITALY 
20090 ASSAGO (MI) 
V le M1lanof1on - Strada 4- Palazzo N4/A 
Tel (39-2) 89213 1 (10 hnee) 
Telex 330131 -330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
V1a R Fuc1n1, 12 
Tel (39-51) 591914 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
V1a A Torlon1a, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 844447 4 

NETHERLANDS 
5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 
08021 BARCELS\)NA 
Calle Platon, 6 41 Roar, S"' Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle Albacete, 5 
Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1) 4031134 

SWEDEN 
S-16421 KISTA 
Borgar!Jordsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 
1218 GRAND-SACONNEX (GENEVA) 
Chem1n Francois-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984669 

UNITED KINGDOM and EIRE 
MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel (44-628) 890800 
Telex 847458 
Teletax (44-628) 890391 



SALES OFFICES 

AMERICAS ASIA I PACIFIC JAPAN 

BRAZIL AUSTRALIA TOKY0108 

05413 SAO PAULO 
N1ssek1- Takanawa Bid 4F 

NSW 2027 EDGE CLIFF 2-18-10Takanawa 
R Hennque Schaumann 286-CJ33 SUite 211, Edgecllff centre M1nato-Ku 
Tel (55-11) 883-5455 203-233, New South Head Road Tel (81-3) 3280-4121 
Telex (391 )11-37988 'UMBR BR" Tel (61-2) 327 39 22 Telefax (81-3) 3280-4131 
Telefax (55-11) 282-2367 Telex 071 126911 TCAUS 

Telefax (61-2) 327 61 76 
U.S.A. 

NORTH & SOUTH AMERICAN HONG KONG 
MARKETING HEADQUARTERS WANCHAI 
1000 East Bell Road 22nd Floor - Hopewell centre 
Phoenix, AZ 85022 183 Queen's Road East 
(1-602) 867-6100 Tel (852-5) 8615788 

Telex 60955 ESGIES HX 

SALES COVERAGE BY STATE Telefax (852-5) 8656589 

ALABAMA 
INDIA 

Huntsville- (205) 533-5995 NEW DELHI110001 

ARIZONA 
L1asonOff1ce 
62, Upper Ground Floor 

Phoenix - (602) 867-6217 World Trade Centre 
CALIFORNIA Barakhamba Lane 
Santa Ana- (714) 957-6018 Tel (91-11) 3715191 
San Jose - ( 408) 452-8585 Telex 031-66816 STMIIN 

Telefax (91-11)3715192 
COLORADO 
Boulder (303) 449-9000 MALAYSIA 
ILLINOIS PULAU PINANG 10400 
Schaumburg- (708) 517-1890 4th Floor - SUite 4-03 

• INDIANA Ban{<unan FOP-1230 Jalan Anson 

·: Kokomo- (317) 459-4700 Tel 04) 379735 
Telefax (04) 379816 

! MASSACHUSETTS 
L1ncoln- (617) 259-0300 KOREA 

MICHIGAN SEOUL 121 
LIVOnia- (313) 462-4030 8th floor Sh1nwon Bu1ld1ng 

NEW JERSEY 823-14, Yuksam-Dong 

- Kang-Nam-Gu 
Voorhees- (609) 772-6222 Tel (82-2) 553-0399 

' NEW YORK Telex SGSKOR K29998 
Poughkeepsie - (914) 454-8813 Telefax (82-2) 552-1051 

NORTH CAROLINA SINGAPORE 
Rale1gh- (919) 787-6555 

SINGAPORE 2056 
TEXAS 28 Ang Mo K1o - lndustnal Park 2 
Carrollton- (214) 466-8844 Tel (65) 4821411 

FOR RF AND MICROWAVE Telex RS 55201 ESGIES 

POWER TRANSISTORS CON- Telefax (65) 4820240 

TACT 
TAIWAN THE FOLLOWING REGIONAL 

OFFICE IN THE USA TAIPEI 
PENNSYLVANIA 12th Floor 
Montgomeryville- (215) 361-6400 325 Sect1on 1, Tun Hua South Road 

Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 
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Information furnished IS believed to be accurate and reliable. However, SG5-THOMSON MICroelectronics assumes no responsibility for the 
consequences of use of such 111formation nor for any 1nfnngement of patents or other rights of th1rd parties which may result from 1ts use. No 
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