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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to or to
discontinue any semiconductor product or service identified in this
publication without notice. Tl advises its customers to obtain the latest
version of the relevant information to verify, before placing orders,
that the information being relied upon is current.

Tl warrants performance of its semiconductor products to current
specifications in accordance with Tl’s standard warranty. Testing and
other quality control techniques are utilized to the extent Tl deems
necessary to support this warranty. Unless mandated by government
requirements, specific testing of all parameters of each device is not
necessarily performed.

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

Information contained in this data book supersedes all data for this
technology published by Tl in the United States of America before
June 1989.

Copyright © 1987, 1989 Texas Instruments Incorporated
Printed in the U.S.A.
Revised June 1989
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INTRODUCTION

The high-speed silicon-gate CMOS (HCMOS) logic family from Texas Instruments offers a broad range of functions
from basic gates and flip-flops to bus-compatible complex devices. The devices in this family are pin-for-pin
and functionally compatible with the corresponding devices in the popular LSTTL family while offering a significant
power savings. Both CMOS voltage-compatible functions, SN54/74HC’, and TTL voltage-compatible functions,
SN54/74HCT’ are included in TI’'s HCMOS logic family.

The HCMOS logic devices included in this book offer speed and drive capability comparable to LS but with lower
power dissipation for applications where power must be minimized. The availability of these devices in surface
mount packaging, both SO and LCC, also makes them especially attractive for use in systems where board
space is critical.

High-speeds and low power consumption have been made possible by the 3-um self-aligned poly-silicon-gate
CMOS process. This self-aligning process permits smaller channel lengths, hence an increase in switching speeds
and less gate capacitance.

Through the successful execution of an aggressive design-in reliability program, Texas Instruments is able to
offer a HCMOS logic family with reliability consistent with that of more mature technologies. Reliability
improvement programs are ongoing. Further, a quality watch program to continually monitor the quality and
reliability of production devices is in place and guarantees a consistent product of the highest quality.

This book contains pertinent technical information on available HCMOS devices. The general information section
includes a functional and numerical index, and parameter measurement information. The mechanical section
provides packaging information on all devices included in this book. A detailed discussion of interchangeability,
electrostatic discharge (ESD) protection, latch-up circuitry, design considerations, interfacing, and other pertinent
subjects regarding this family can be found in the designer’s information section.

Complete technical data for any Texas Instruments semiconductor/component product is available from your
nearest Tl field sales office, local authorized TI distributor, or by writing direct to:

Texas Instruments Incorporated
P.O. Box 809066
Dallas, TX 75244-3066

We sincerely hope that you will find the new HCMOS Logic Data Book a meaningful addition to your technical
library.
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ATTENTION

These devices contain circuits to protect the inputs and outputs
against damage due to high static voltages or electrostatic fields,
however, it is advised that precautions be taken to avoid application
of any voltage higher than maximum-rated voltages to these high-
impedance circuits.

Unused inputs must always be connected to an appropriate logic
voltage level, preferably either Vg or ground.
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NUMERICAL INDEX

SN54HCO00
SN54HCTOO0
SN54HCO1
SN54HCO02
SN54HCTO02
SN54HCO03
SN54HCO04
SN54HCTO4
SNB64HCUO04
SN54HCO05
SN54HC08
SN54HCTO8
SN54HCO09
SN54HC10
SN54HC11
SN54HC14
SN54HC20
SN54HC21
SN54HC27
SN54HC30
SN54HC32
SN54HCT32
SN54HC36
SN54HC42
SN54HC51
SN54HC73
SN54HC74
SN54HCT74
SN54HC75
SN54HC76
SN54HC77
SN54HC78
SN54HC85A
SN54HC86
SN54HC107
SN54HC109
SN54HC112
SN54HC113
SN54HC114
SN54HC125
SN54HC126
SN54HC132
SN54HC133
SN54HC137
SN54HCT137
SN54HC138
SN54HCT138
SN54HC139
SN54HCT139
SN54HC147
SN54HC148
SN64HC151
SN54HC152
SN54HC153
SN54HC154
SN54HC157
SN54HC158
SN54HC160
SN54HC161
SN54HC162
SN54HC163
SN54HC164

NUMERICAL INDEX

................ 2-3 SN54HC165
............... 2-7 SN54HC166
................ 2-9 SN54HC173
................ 2-13 SN54HC174
............... 2-17 SN64HC175
............... 2-19 SN54HC180
................ 2-23 SN54HC190
.............. 2-27 SN54HC191
............... 2-29 SN54HC192
............... 2-33 SN54HC193
................ 2-37 SN54HC194
............... 2-41 SN54HC195
................ 2-45 SN54HC237
................ 2-49 SNB4HCT237
................ 2-53 SN54HC238
................ 2-57 SN54HCT238
................ 2-61 SN54HC239
................ 2-65 SN54HC240
................ 2-69 SN54HCT240
................ 2-73 SN54HC241
................ 2-77 SN54HCT241
............... 2-81 SN54HC242
................ 2-85 SN54HC243
................ 2-89 SN54HC244
................ 2-93 SN64HCT244
................ 2-97 SN54HC245
................ 2-101 SN54HCT245
............... 2-105 SN54HC251
................ 2-109 SN54HC253
................ 2-113 SNB54HC257
................ 2-117 SN54HC258
................ 2-121 SN54HC259
............... 2-125 SN54HC266
............... 2-129 SN54HC273
............... 2-133 SN54HC280
............... 2-137 SN54HC283
............... 2-141 SN54HC298
............... 2-145 SN54HC299
............... 2-149 SN54HC354
.............. 2-153 SN54HC365
............... 2-183 SN54HC366
............... 2-159 SN54HC367
............... 2-163 SN54HC368
............... 2-167 SN54HC373
.............. 2-171 SN54HCT373
............... 2-175 SN54HC374
.............. 2-179 SN54HCT374
............... 2-183 SN54HC375
.............. 2-187 SN54HC377
............... 2-191 SN54HC378
............... 2-191 SNB54HC379
............... 2-197 SN54HC386
............... 2-201 SN54HC390
............... 2-205 SN54HC393
............... 2-209 SN54HC490
............... 2-213 SN54HC533
............... 2-213 SN54HCT533
............... 2-217 SN64HC534
............... 2-217 SN54HCT534
............... 2-217 SN54HC540
............... 2-217 SN64HCT540
............... 2-231 SN54HC541

SN74HC165
SN74HC166
SN74HC173
SN74HC174
SN74HC175
SN74HC180
SN74HC190
SN74HC191
SN74HC192
SN74HC193
SN74HC194
SN74HC195
SN74HC237
SN74HCT237
SN74HC238
SN74HCT238
SN74HC239
SN74HC240
SN74HCT240 .............. 2-317
SN74HC241
SN74HCT241
SN74HC242
SN74HC243
SN74HC244
SN74HCT244 . ............. 2-331
SN74HC245
SN74HCT245
SN74HC251
SN74HC253
SN74HC257
SN74HC258
SN74HC259
SN74HC266
SN74HC273
SN74HC280
SN74HC283
SN74HC298
SN74HC299
SN74HC354
SN74HC365
SN74HC366
SN74HC367
SN74HC368
SN74HC373
SN74HCT373
SN74HC374
SN74HCT374
SN74HC375
SN74HC377
SN74HC378
SN74HC379
SN74HC386
SN74HC390
SN74HC393
SN74HC490
SN74HC533
SN74HCT533 .. .. ..
SN74HC534 .. .............
SN74HCT534 . .............
SN74HC540 ..
SN74HCT540 . .............
SN74HC541 .. .............
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NUMERICAL INDEX

SN54HCT541
SN54HC563
SN54HCT563
SN54HC564
SN54HCT564
SNB4HC573
SNB4HCT573
SN54HC574
SN54HCT574
SN54HCBE90A
SN54HC594
SN54HCE595
SN54HC620
SN54HCT620
SN54HC623
SN54HCT623
SN54HC640
SN54HCT640
SN54HC643
SN54HCT643
SN54HC645
SN54HCT645
SN54HC646
SN54HCT646
SNB4HC648
SN54HCT648
SN54HC651

SN74HCT541
SN74HC563
SN74HCT563
SN74HC564
SN74HCT564
SN74HC573
SN74HCT573
SN74HC574
SN74HCT574
SN74HC590A
SN74HC594
SN74HC595
SN74HC620
SN74HCT620
SN74HC623
SN74HCT623
SN74HC640
SN74HCT640
SN74HC643
SN74HCT643
SN74HC645
SN74HCT645
SN74HC646
SN74HCT646
SN74HC648
SN74HCT648
SN74HC651

NUMERICAL INDEX

.............. 2-477 SN54HCT651
............... 2-483 SN54HC652
.............. 2-487 SN54HCT652
............... 2-491 SN54HC679
.............. 2-497 SN54HC682
............... 2-501 SN54HC688
.............. 2-507 SN54HC805
............... 2-511 SN54HC808
.............. 2-517 SN54HC832
............. 2-521 SN54HC4002
............... 2-527 SN64HC4016
............... 2-533 SN54HC4017
............... 2-539 SN54HC4020
.............. 2-543 SN54HC4024
............... 2-5639 SN54HC4040
.............. 2-543 SN54HC4060
............... 2-547 SN54HC4061
.............. 2-553 SN54HC4066
............... 2-547 SN54HC4075
.............. 2-5563 SNE4HC4078A
............... 2-547 SN54HC4514
.............. 2-56563 SN54HC7001
.............. 2-559 SN54HC7002
.............. 2-567 SN64HC7032
............... 2-559 SN54HC7074
.............. 2-567 SN54HC7266
............... 2-573

SN74HCTE51 .............. 2-581
SN74HC652 ............... 2-573
SN74HCT652 . ............. 2-581
SN74HC679 ............... 2-587
SN74HC682 ............... 2-593
SN74HC688 ............... 2-597
SN74HC805 ............... 2-601
SN74HC808 ............... 2-605
SN74HC832 ............... 2-609
SN74HC4002 .............. 2-613
TLC40161 ................. 2-617
SN74HC4017 .............. 2-625
SN74HC4020 .............. 2-631
SN74HC4024 .............. 2-635
SN74HC4040 .............. 2-639
SN74HC4060 .............. 2-643
SN74HC4061 .............. 2-647
TLC40661 .. ............... 2-651
SN74HC4075 .............. 2-659
SN74HC4078A ............. 2-663
SN74HC4514 . ............. 2-667
SN74HC7001 . ............. 2-677
SN74HC7002 .............. 2-681
SN74HC7032 .............. 2-685
SN74HC7074 .............. 2-689
SN74HC7266 .............. 2-695
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FUNCTIONAL INDEX/SELECTION GUIDE

AND, NAND GATES, BUFFERS, AND INVERTERS

DESCRIPTION OUTPUT DEVICE DESCRIPTIVE c

TYPE TYPE INFORMATION .Q

‘HCO4 2-23 -

Hex Inverters Totem-pole ‘HCTO4 2-27 g

Open-drain ‘HCO5 2-33 s

Hex Unbuffered Inverters Totem-pole ‘HCUO4 2-29 e

Hex Buffers ‘HC4061 2-647 c

"HCO0 2-3 -

Quad 2-Input NAND Gates Totem-pole HCTOO 27 o

'HCO1 2-9 [

Open-drain 'HCO3 2-19 S

Totem-pole HCo8 237 (O]
Quad 2-Input AND Gates 'HCTO8 2-41
Open-drain 'HCO9 2-45

Hex 2-Input AND Drivers ‘HC808 2-605
Triple 3-Input NAND Gates ‘HC10 2-49
Triple 3-input AND Gates ‘HC11 2-53
Dual 4-Input NAND Gates Totem-pole ‘HC20 2-61
Dual 4-Input AND Gates ‘HC21 2-65
8-Input NAND Gates ‘HC30 2-73
13-Input AND Gates ‘HC133 2-163

OR, NOR, EXCLUSIVE-OR, AND AND-OR-INVERT GATES

OUTPUT DEVICE DESCRIPTIVE
DESCRIPTION TYPE TYPE INFORMATION
"HCO2 2-13
Quad 2-Input NOR Gates 'HCTO02 217
'"HC36 2-85
Totem-Pole HC32 577
Quad 2-Input OR Gates "HCT32 281
. 'HC7266 2-695
Quad 2-input Exclusive-NOR Gates Open-drain "HC266 27367
. ‘HC86 2-129
Quad 2-Input Exclusive-OR Gates "HC386 2437
Hex 2-Input Exclusive NOR Drivers ‘HC805 2-601
Hex 2-Input OR Drivers ‘HC832 2-609
Dual 2-Wide 2-Input AND-OR-Invert Gates Totem-pole ‘HC51 2-93
Triple 3-Input NOR Gates ‘HC27 2-69
Triple 3-Input OR Gates ‘HC4075 2-659
Dual 4-Input NOR Gates ‘HC4002 2-613
8-Input OR/NOR Gates ‘HC4078A 2-663

GATE BUFFER/DRIVERS

DEVICE DESCRIPTIVE

DESCRIPTION TYPE INFORMATION
Hex 2-Input AND Drivers ‘HC808 2-605
Hex 2-Input NOR Drivers ‘HC805 2-601
Hex 2-Input OR Drivers ‘HC832 2-609

EXAS ‘{'f 15
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FUNCTIONAL INDEX/SELECTION

SCHMITT-TRIGGER GATES AND INVERTERS

G) DESCRIPTION OUTPUT DEVICE DESCRIPTIVE
1) TYPE TYPE INFORMATION
g Hex Inverters Totompole HC14 257
- Quad 2-Input NAND Gates ‘HC132 2-159
n—’ Quad 2-Input AND Gates ‘HC7001 2-677
— Quad 2-input NOR Gates Totem-pole ‘HC7002 2-681
gh Quad 2-Input OR Gates ‘HC7032 2-685
§ MULTI-FUNCTION CIRCUITS
o
-+ DEVICE DESCRIPTIVE
) DESCRIPTION TYPE INFORMATION
= Dual D-Type Flip-Flop, Inverter 2-Input NAND/NOR Combination ‘HC7074 2-689
SHIFT REGISTERS
DEVICE DESCRIPTIVE
DESCRIPTION INPUTS OUTPUTS TYPE INFORMATION
4-Bit Shift Registers with Clear J-K/Parallel Parallel ‘HC195 2-285
4-Bit Bidirectional Shift Registers with Clear Serial/Parallel Parallel ‘HC194 2-279
Serial/Parallel,
Clear, Clock Inhibit, 2 Serial ‘HC165 2-235
i Shift/Load
8-Bit Shift Registers 2 Serial, Clear Parallel ‘HC164 2-231
Serial/Parallel,
Clear, Clock Inhibit, Serial ‘HC166 2-241
Shift/Load
. Parallel ‘HC594 2-527
Serial
" X . . . 3-State Parallel ‘HC595 2-533
8-Bit Shift Registers with Output Registers
Serial/Parallel 3-State Parallel "HC299 2389
(Multiplexed 1/0)
LATCHES AND REGISTERS
OUTPUT DEVICE DESCRIPTIVE
DESCRIPTION CONFIGURATION TYPE INFORMATION
‘HC75 2-109
Quad D-type Latches Complementary ‘HC375 2-427
Q only ‘HC77 2-117
Quad D-type Registers Q only, 3-State ‘HC173 2-247
Q only, 3-State HCs73 2407
‘HC573 2-501
Octal D-type Latches
— ‘HC533 2-451
Q only, 3-State HC563 5483
‘HCT373 2-413
Q only, 3-State
Octal D-type Latches with TTL-Compatible Inputs ’ HCTS73 2507
@ only, 3-State ‘HCT533 2-457
‘HCT563 2-487
8-Bit Addressable Latches Q only ‘HC259 2-361
Texas W
1-6
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FUNCTIONAL INDEX/SELECTION GUIDE

D-TYPE FLIP-FLOPS

OUTPUT OTHER DEVICE DESCRIPTIVE c
DESCRIPTION CONFIGURATION FEATURES TYPE INFORMATION .9
Dual D-type Flip-Flops with Complementary Independent clocks, ‘HC74 2-101 “'u"
Preset and Clear Preset, and Clear ‘HCT74 2-105 E
Dual D-type Flip-Flops with Independent clocks, , -
2-Input NAND/NOR Gates Complementary | o, cet, and Clear HE7074 2689 o
Quad D-type Flip-Flops with Complementary Common Clear ‘HC175 2-253 E
Common Clocks Output Enable ‘HC379 2-431 —
Hex D-type Flip-Flops with Q only Common Clear ‘HC174 2-253 E
Common Clocks Output Enable ‘HC378 2-431 (5]
Common Clear ‘HC273 2-371 c
Q only (5]
Output Enable ‘HC377 2-431 w
Octal D-type Flip-Flops with 3-State, Q only Output control ‘HC374 2-417
Common Clocks 'HC574 2-511
— ‘HC534 2-461
3-State, Q only Output control Ty 5291
‘HCT374 2-423
Octal D-type Flip-Flops 3-State, Qonly | Output control "HCT574 2517
with Common Clocks and 'HCT534 2-467
TTL-Compatible Inputs 3-State, Q only Output control ‘HC564 2-491
'"HCT564 2-497
DUAL J-K FLIP-FLOPS
DESCRIPTION DEVICE DESCRIPTIVE
TYPE INFORMATION
Dual J-K Flip-Flops with Clear HC73 297
‘HC107 2-133
Dual J-K Flip-Flops with Preset ‘HC113 2-145
Dual J-K Flip-Flops with Preset, Common Clock, and Common Clear HC78 - 2121
‘HC114 2-149
. . ‘HC76 2-113
Dual J-K Flip-Flops with Preset and Clear G112 2747
Dual J-K Flip-Flops with Preset and Clear ‘HC109 2-137
i
1-7
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



FUNCTIONAL INDEX/SELECTION GUIDE

1 BUS DRIVERS AND TRANSCEIVERS WITH 3-STATE OUTPUTS
G) DESCRIPTION OUTPUT CONTROL DEVICE DESCRIPTIVE
g DATA INPUTS TYPE INFORMATION
. . - ‘HC125 2-1563
f_D‘ Quad Bus Drivers/Receivers True Individual Enables HCi26 3153
9.’. Quad Bus Transceivers Inverting Independent Enables ‘HC242 2-321
5 True for A or B Buses ‘HC243 2-321
3 True Common Enables HC368 2401
= Hex Bus Drivers/Receivers Inverting HC366 2401
3 True Symmetrical Enables HC3e7 2401
(%) Inverting ‘HC368 2-401
g‘- Inverting Symmetrical Enables ‘HC240 2-311
3 2 Enables ‘HC540 2-471
Octal Bus Drivers/Receivers Complementary Enables ‘HC241 2-311
True Symmetrical Enables ‘HC244 2-327
2 Enables ‘HC541 2-471
Inverting Independent Enables ‘HC620 2-539
True for A or B Buses ‘HC623 2-539
Inverting ‘HCB640 2-547
Octal Bus Transceivers True a.nd Enable and ‘HCE43 2.547
Inverting Direction Control
True ‘HC645 2-547
'HC245 2-335
True Enable and ‘HC646 2-559
Octal Bus Transceivers with Registers Inverting Direction Control HC648 2859
Inverting Independent Enables ‘HC651 2-573
True for A or B Buses ‘HC652 2-573
{
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FUNCTIONAL INDEX/SELECTION GUIDE

BUS DRIVERS AND TRANSCEIVERS WITH 3-STATE OUTPUTS AND TTL-COMPATIBLE INPUTS

T N VI TI
DESCRIPTION OUTPU CONTROL DEVICE DESCRIPTIVE g
DATA INPUTS TYPE INFORMATION -
, Symmetrical Enables "HCT240 2317 ®
Inverting
2 Enables ‘HCT540 2-477 E
Octal Bus Drivers/Receivers Complementary Enables ‘'HCT241 2-317 1
True Symmetrical Enables ‘HCT244 2-331 e
2 Enables "HCT541 2-477 £
Inverting Independent Enables ‘HCT620 2-543 —
~True for A and B Buses "HCT623 2-543 ©
Inverting 'HCT640 2-553 8
tal Bus T i T d
Octal Bus Transceivers rue an Enable and "HCTE43 2-553 [
Inverting Direction Control (D
‘HCT645 2-553
True
‘HCT245 2-339
True Enable and ‘HCT646 2-567
| ti Directi trol ‘HCT648 2-567
Octal Bus Transceivers with Registers nver fng irection Contro 6
Inverting Independent Enables 'HCT651 2-581
True for A and B Buses ‘HCT652 2-581
ASYNCHRONOUS (RIPPLE-CLOCK) COUNTERS
DEVICE DESCRIPTIVE
D RIPTION FEATURES
Esc o URE TYPE INFORMATION
7-Bit Binary Counters ‘HC4024 2-635
12-Bit Binary Counters ‘HC4040 2-639
i ‘HC4020 2-631
14-Bit Binary Counters On-Chip Oscillator "HC4060 2643
Biquinary or BCD ‘HC390 2-439
|
Dual Decade Counters Set-10-9 input "HC490 2-447
Dual 4-Bit Binary Counters ‘HC393 2-439
{}
l 1-9
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FUNCTIONAL INDEX/SELECTION GUIDE

-—

SYNCHRONOUS COUNTERS

DESCRIPTIVE

@ DEVICE
DESCRIPTION FEATURE!
g S TYPE INFORMATION
Async Clear ) ‘HC160 2217
(1]
a; Decade Sync Clear Synchronous Load HC162 2317
— Clock Inhibit ‘HC190 2-263
D hi >
5 Decade Up/Down Async Clear Asynchronous Load MC192 2971
3. Divide-by-10 Johnson Counter Async Clear ‘HC4017 2-625
Async Clear ‘HC161 2-217
- 4-Bit Bi h Load
3 it Binary Sync Clear Sync ronous Loa ‘HC163 2-217
[} o Clock Inhibit ‘HC191 2-263
4-Bit B Up/D A h Load
=3 it Binary Up/Down Async Clear synchronous Loa HE193 3291
g 8-Bit Binary with Output Registers Sync Clear 3-State Outputs ‘HC590A 2-521
MAGNITUDE COMPARATORS, PARITY GENERATORS/CHECKERS, AND PARITY ENCODERS
DEVICE DESCRIPTIVE
DESCRIPTION FEATURES TYPE INFORMATION
4-Bit Magnitude Comparators ‘HC85A 2-125
P = Q, P > Q Outputs 'HC682 2-593
B .
8-Bit Magnitude Comparators P = Q Outputs ] Enable Inputs ‘HC688 2-597
9-Bit Odd/Even Parity Even, Odd Inputs ‘HC180 2-259
Generators/Checkers ‘HC280 2-375
8-Line to 3-Line Priority Encoders Enable Inputs and Outputs ‘HC148 2-191
10—L|ne' D'ecnmal to 4-Line ‘HC147 2.191
BCD Priority Encoders
ADDRESS COMPARATORS
DEVICE DESCRIPTIVE
E: { N
DESCRIPTIO FEATURES TYPE INFORMATION
12-Bit to 4-Bit Address Comparators Output Enable ‘HC679 2-587
%
1-10
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FUNCTIONAL INDEX/SELECTION GUIDE

—

ARITHMETIC CIRCUITS

DESCRIPTION DEVICE DESCRIPTIVE
TYPE INFORMATION
4-Bit Adders 'HC283 2-379
DATA SELECTORS/MULTIPLEXERS
DEVICE DESCRIPTIVE
DESCRIPTION INPUTS OUTPUTS TYPE INFORMATION
Inverting ‘HC152 2-201
Enable Complementary ‘HC151 2-197
. . ‘HC251 2-343
8-Line to 1-Line Transparent Latches, Complementary
3-State ‘HC354 2-395
Enable
Dual 4-Line to 1-Line Independent Enables True, 3 State Heass 2349
True ‘HC153 2-205
True ‘HC157 2-213
Quad 2-Line to 1-Line Common Enable Inverting HC158 2213
True, 3-State 'HC257 2-355
Inverting, 3-State ‘HC258 2-355
Quad 2-Line to 1-Line with Storage True 'HC298 2-385
DECODERS/DEMULTIPLEXERS
DEVICE DESCRIPTIVE
DESCRIPTION FEATURES OUTPUTS TYPE INFORMATION
2 Enables Inverting ‘HC154 2-209
4-Line to 16-Line Input Latches, True ‘HC4514 2.667
Output Enable
4-Line to 10-Line BCD-to-Decimal ‘HC42 2-89
‘HC238 2-299
True
3 Enables ‘HCT238 2-303
Inverting ‘HC138 2-175
3-Line to 8-Line HCT138 2179
‘HC237 2-291
3 Enables, True “HCT237 2-295
Address Latches inverting ‘HC137 2-167
‘HCT137 2-171
Inverting ‘HC139 2-183
Dual 2-Line to 4-Line independent Enables ‘HCT139 2-187
True 'HC239 2-307

General Information

=

EXAS
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

D flip-flop and latch signal conventions

uonew.Iou| [eIdUIL)

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

go high or a Q output to go low is called Clear (CLR). Bars are used over these pin names (PRE and CLR)
if they are active-low.

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

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

pRE L nlg . (5) o U g L (5
¢ e c2__fes e
(3) = = 31 p
EL_: @) N ;D . (6 a Wl; (4) ;D - © 4
LATCH LATCH
PRE RUNN s (5) CLR ﬂ__& R (5) —
ok 2 Fm ‘ Q _ ax X > c1 e
p 3 (6) - 52)—5‘1 (6)
o (4) " I~ a PRE (a) s P>~ —"a
FLIP-FLOP FLIP-FLOP

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

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

N X H)y <« >rzx

G

TOGGLE

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

value/level or resulting value/level is routed to indicated destination
value/level is re-entered

irrelevant (any input, including transitions)

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

the level of steady-state inputs at inputs A through H respectively

level of Q before the indicated steady-state input conditions were established
complement of Qg or level of Q before the indicated steady-state input conditions were established
level of Q before the most recent active transition indicated by | or 1

one high-level pulse

one low-level pulse

each output changes to the complement of its previous level on each active transition indicated by
lort.

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

If, in the input columns, a row contains H, L, and/or X together with 1 and/or |, this means the output is valid when-
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qqg, or 50), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, | or l ,the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)

General Information
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EXPLANATION OF FUNCTION TABLES

uoneWIIOU| |BIBUDL)

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

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR MODE cLock SERIAL PARALLEL en Qg Q@ Qp
S§1 SO LEFT RIGHT | A B8 C D
L X X X X X X X X X L L L L
H X X L X X |x x X X |oap Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H X X X X Qan QBn Qcn
H L H t X L {Xx X X x| L Qan Qpn Qcn
H H L 1 H X X X X X |Qgn Qcn Qpn H
H H oL 1 L X X X X X |Qgn Qcn Qpn L
H L L X X X X X X X [|Qap QBo Qco Qpo

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

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

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

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

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

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

low was established.

The function table functional tests do not reflect ail possible combinations or sequential modes.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

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

de Power dissipation capacitance
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = Cpd Vcc? f+icc Vee-

General Information

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

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

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

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

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

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

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

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

tdis Disable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms, with
the three-state output changing from either of the defined active levels (high or low) to a high-impedance
(off) state. (tdis = tpHZ or tpLZ).

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

TEXAS {'f 1-15
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

ten Enable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms, with
Q the three-state output changing from a high-impedance (off) state to either of the defined active levels (high
g or low). (ten = tpzH or tpzL.)
®
a tf Fall time
— The time interval between two reference points (90% and 10% unless otherwise specified) on a waveform
5 that is changing from the defined high level to the defined low level.
—ty
2 th Hold time
3 The time interval during which a signal is retained at a specified input terminal after an active transition occurs
'ﬁ_" at another specified input terminal.
6' NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the
= system in which the digital circuit operates. A minimum value is specified that is the shortest

interval for which correct operation of the digital circuit is guaranteed.

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

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

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

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

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

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

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

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

tr Rise time
The time interval between two reference points (10% and 90% unless otherwise specified) on a waveform
that is changing from the defined low level to the defined high level.

¥
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tsu

tt

tw

ViH

ViL

VOH

VoL

VT4

VT-

Setup time

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

transition at another specified input terminal.

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

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

Trasnition time (general)

The time interval between two reference points (10% and 90% unless otherwise specified) on a waveform
that is changing from the defined low level to the defined high level (rise time) or from the defined high level
to the defined low level (fall time).

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

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent the

binary variables.

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

Low-level input voltage

An input voltage level within the less positive (more negative) of the two ranges of values used to represent

the binary variables.

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

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

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

Positive-going threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage rises from a level below the negative-going threshold voltage, V1 —.

Negative-going threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falls from a level above the positive-going threshold voltage, VT 4.

—

General Information
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PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT TEST

UNDER TEST POINT
——T——Vcc

S
CL .
SRL = 1ko -
] £
= FROM OUTPUT TEST
—
1
LOAD CIRCUIT UNDER TEST P POINT H
—_
Cp = 50 pFt ‘E
PARAMETER c t -
t Standard output: 50 pF = r—
or tpd andard outputs pl ]
tt High-current outputs# 50 pF or 150 pF LOAD CIRCUIT a
*CL includes probe and test fixture capacitance. d=>
*High-current outputs are indicated by the [ in the logic symbol. TCL includes probe and test fixture capacitance. o
FIGURE 1. TOTEM-POLE OUTPUTS FIGURE 2. OPEN-DRAIN OUTPUTS
PARAMETER RL ct Sq S2
tpzH 50 pF OPEN CLOSED
ten 1 kQ or
FROM OUTPUT tpzL 150 pF CLOSED OPEN
UNDER TEST e "2 1@ | s0pr 0PN CLOSED
dis T2 CLOSED OPEN
50 pF
tpd Or tt - or OPEN OPEN
.. 150 pF
LOAD CIRCUIT TCL includes probe and test fixture capacitance.

FIGURE 3. 3-STATE QUTPUTS
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PARAMETER MEASUREMENT INFORMATION

————— Vee
REFERENCE Iz ‘
INPUT 50%
I ov

VOLTAGE WAVEFORMS

NOTE 1: Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR < 1 MHz, Z5t = 50 Q, t, = 6 ns, tf = 6 ns.

e le

= ¢ th »

o —tsy—>| '

o 1

o ! —_————— 0y,
- DATA 196 90% 0% X cc
3 meur 50% Kl 1% 50%

== 0% | I X 10%

(=] 7| | ov
§ ot [t

]

=4

(=]

=3

FIGURE 4. HC AND HCU — SETUP AND HOLD TIMES, AND INPUT RISE AND FALL TIMES

HIGH-LEVEL
PULSE

50%

| ov

| | Vee

LOW-LEVEL
PULSE

VOLTAGE WAVEFORMS

NOTES: 1. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR < 1 MHz, Zg¢ = 60 Q, t; = 6 ns, tf = 6 ns.
2. For clock inputs, fmax is measured when the input duty cycle is 50%.

FIGURE 5. HC AND HCU — PULSE DURATIONS
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PARAMETER MEASUREMENT INFORMATION

——————————— Vee
INPUT 50% \\50%
1 |

c
ov o
| | =
IIc——'PLH —p [——tPHL— ©
| |
I e v
IN-PHASE | LA 0% ' 90% N o g
’ % £ | 1 ¥ 50% )
OUTPUT ! 0% 1 i
! 10% ¥ | | | ¥10% Vo E
[ e, ! [ ——— - =
—— tpHL —P! e——tpL—> —
: ; VoH E
D D
OUT-OF-PHASE 90% " 90% )
1% 50% 50%
ouTPUT " wil ! c
| 10% 10%
| \—p— ——— VoL ]
t —pt—ja— ——je—r o
VOLTAGE WAVEFORMS
Tt, is not applicable to SN54/74HCU’ devices.
NOTE 1: Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR < 1 MHz, Zgyt = 50 Q, t, = 6 ns, tf = 6 ns.
FIGURE 6. HC AND HCU — PROPAGATION DELAY TIMES AND OUTPUT TRANSITION TIMES
Vee
OouTPUT CONTF_IOL 50% 50%
{Low-level enabling}
| -: ——————————— ov
|
H——*'PZL—-D: —tPLz—H
|
—— — &V, | Vv
OUTPUT I ~Yee | | =Yec
WAVEFORM 1 i 50% | 0%
(See Note 2) I : ——— —— VoL
le——tPzH—» |
| |
OUTPUT | T ~55,— — ——~ VoH
WAVEFORM 2 50% |
(See Note 2) ! i ~0V
——tPHZ—p ad
VOLTAGE WAVEFORMS
NOTES: 1. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR < MHz, Zg;t = 50 Q, ty = 6 ns, tf = 6 ns.
2. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
FIGURE 7. HC AND HCU — ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS
IJ’
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PARAMETER MEASUREMENT INFORMATION

-—

—_—— — — — 3V
REFERENCE

) INPUT 13V |

g le th » ov

(1) —tsu—> |

~ |

2 } 27V P VA

— DATA | N 1.3V

35 nput 13V [

= ! I Yo3v

o I | | ov

-31 H— t, [t

2’. VOLTAGE WAVEFORMS

6' NOTE 1: Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following

=3 characteristics: PRR = 1 MHz, Zgyt = 50 Q, t; = 6 ns, tf = 6 ns.

FIGURE 8. HCT — SETUP AND HOLD TIMES, AND INPUT RISE AND FALL TIMES

——————— 3v
HIGH-LEVEL
PULSE
ov
ety ————pl
—ty,————H
[ | 3v
LOW-LEVEL
PULSE
——————— ov

VOLTAGE WAVEFORMS

NOTES: 1. Phase relationships between waveforms were chosen arbitrariiy. All input pulses are supplied by generators having the following
characteristics: PRR < 1 MHz, Z5 ;¢ = 50 Q, t; = 6 ns, tf = 6 ns.
2. For clock inputs, fmax is measured when the input duty cycle is 50%.

FIGURE 9. HCT — PULSE DURATIONS
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PARAMETER MEASUREMENT INFORMATION

————————————— 3v
INPUT % 13V \13V
| | ov

I
le——tPLH— je——tPHL—P

i ! ‘
IN-PHASE | LA 90% !
ouTPUT ! 13V E '
I 10%f | _ | v
I 1, I —p oL

"-“"PHL"_’N‘ le——tLH—

VoH
OUT-OF-PHASE 90% l' 13y 13y LA 90%
ouTPUT o Tond |
e o1,

VOLTAGE WAVEFORMS

7<)
8
_ _—_-l_-

ol
g< |
|

I

s

I

General Information

NOTE 1: Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR < 1 MHz, Zgt = 50 Q, t; = 6 ns, tf = 6 ns.

FIGURE 10. HCT — PROPAGATION DELAY TIMES, OUTPUT RISE AND FALL TIMES

' 3v
OUTPUT CONTROL 13V 13V
(Low-level enabling)
| ; ——————————— ov
|
H——‘PZL—Df —tpLz—>
' [
=V
ouTPUT ! | | cc
WAVEFORM 1 ! 13V | 1o
| 3
(See Note 2) | T ——— — — VoL
——tpzH—>l !
| |
OUTPUT | | o — — ——— Vow
WAVEFORM 2 13v |
(See Note 2) ! I -
e——tPHZ—} ~0Vv

VOLTAGE WAVEFORMS

NOTES: 1. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR = 1 MHz, Zgyt = 50 Q, t; = 6 ns, tf = 6 ns.

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

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

FIGURE 11. HCT — ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS
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SN54HC00, SN74HC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982—REVISED MARCH 1984

® Package Options Include Plastic *“Small SNB4HCOO . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HCO0 . . . D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)

DIPs 1A 1 Uhal] Vee
® Dependable Texas Instruments Quality and 18 (]2 13(]48B
Reliability 1w s 12[J4A
2a[Ja  n[Jay
description 28([]s 10[]3B
2y (s o[ ]3A

These devices contain four independent 2-input GND [7 s 3y 2

NAND gates. They perform the Boolean
functions Y =A«B or Y =A +B in positive logic.

SN54HCO00 . . . FK PACKAGE

. . . (7]
The SN54HCOO is characterized for operation (TOP VIEW) [+
over the full military temperature range of I 8 o 2
—55°C to 125°C. The SN74HCOO is - -2 >4 q>>
characterized for operation from —40°C to > T 5019 [a)
85°C.
1Y s 18] 4a 7))
NC [Is 170 NC (o)
FUNCTION TABLE (each gate)
each gate 2a f6 16 ay S
INPUTS OUTPUT NC 07 15[ NC )
A B Y 2B )8 14[] 38 T
H H L 10 11 12 13
L X H >0 0 ><g
X L H NZZMm
logic symbolt NC —No internal connection
) & logic diagram (each gate)
1A ———
2) A.Q)_. 1Y
1B —— A
1 o—
4) B
2A ———
(5) L‘ﬂ_ 2Y
2B ————
9
3A —— (8)
> = 3y
3B (10)
(12)
4n —— (1) ay
4B _3) |
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, or N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments TEXAS
dard Production pi ing does not 2-3
necessarily include testing of all parameters. ler RUMENIS

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265



SN54HC00, SN74HC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VcC
Input clamp current, liK (V| < 0 or V| > Vc()
Output clamp current, oK (Vo < 0 or Vo > VcC
Continuous output current, Ig (Vg = 0 to Vcc)
Continuous current through VccorGND pins . . .............. .ot
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package

Storage temperature range

—-65°C to 1560°C

2 1t Stresses beyond those listed under ‘‘absolute maximum ratings’* may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability,
(2]
g recommended operating conditions
o SN54HCO00 SN74HC00
» MIN NOM MAX [ MIN NOM MAX unIT
U Ve Supply voltage 2 5 6 2 5 6 \
¢<° Vee =2V 15 15
- V|H High-level input voltage Veec = 4.5V 3.156 3.15 \
8 Vcc =6V 4.2 4.2
7] Vee =2V 0 0.3 0 0.3
VL Low-level input voltage Vecec =45V 0 0.9 o 0.9 v
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 vee 0 Ve \
Vo Output voltage 0 Vee 0 Vee \
Vee = 2V [ 1000 3} 1000
ty  Input transition (rise and fall) times | Vcc = 4.5V 0 500 o 500 ns
Vee = 6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS Vee Ta = 25°C SN54HC00 SN74HC00 UNIT
MIN TYP MAX MIN MAX MIN  MAX
2V 1.9 1.998 1.9 1.9
Vi = Viqor V|, loH = —20 A 45V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \%
V) = VigorV|, lgpH = -4mA 45V | 3.98 4.30 3.7 3.84
Vi = Vijqor Vi, lopH = —5.2mA 6V | 648 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
V| = Vigor Vi, loL = 20 sA a5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 "
Vi = Vlqor Vi, loL = 4mA 4.5V 0.17 0.26 0.4 0.33
V) =VijgorVy, lgL =52mA 6V 0.15 0.26 0.4 0.33
Iy V| = Vggor0 6V +0.1 +100 +1000 + 1000 nA
Icc Vi =Vggor0,lg=0 6V 2 40 20 A
Cj 2t0o 6V 3 10 10 10 pF
TEXAS i
2-4

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




SN54HC00, SN74HCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Ci. = 50 pF (see Note 1)

PARAMETER FROM TO Vee Ta = 25°C SN54HCO00 SN74HCO00 UNIT

(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
2V 45 90 135 115

tpd AorB Y 45V 9 18 27 23 ns
6V 8 15 23 20
2V 38 75 110 95

tt Y 4.5V 8 15 22 19 ns

' 6V 6 13 19 16 2
I Cpd Power dissipation capacitance per gate No load, Tp = 25°C 20 pF typ |

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

(7]
O
2
>
o
(a]
»n
o
=
(&)
I

Texas {?
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SN54HCT00, SN74HCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D3243, NOVEMBER 1988

® Inputs are TTL-Voltage Compatible

® Package Options Include Plastic ‘*Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

® Dependable Texas Instruments Quality and
Reliability
description

These devices contain four independent 2-input

SN54HCTO0O . . . J PACKAGE
SN74HCTO00 . . . D OR N PACKAGE

(TOP VIEW)
1A [T UnalgVvee
B2 13[]48
1w s 12[04A
2A[Ja  n[Jay
28[]s 10[]38B
2y (e 9[J3A
GND []7 8[]3y 2

NAND gates. They perform the Boolean SN54HCTO00 . . . FK PACKAGE »
functions Y = AsBorY = A+Bin positive logic. (TOP VIEW) o
The SN54HCTOO is characterized for operation <O 9 L
ors aa] o
over the full military temperature range of -—Z >4 3
—55°C to 125°C. The SN74HCTOO is 2 T 50 19 ()
characterized for operation from —-40°C to
85°C vpe 180 aa 24
) NC 15 170 NC (@]
16
FUNCTION TABLE 2A 6 g4y E
NC[]7 15[ NC O
(each gate)
2B[)8 1438 T
INPUTS OUTPUT 10 11 12
A 8 Y >0 0 ><
H H L NZZ0O®
[G]
L X H
X L H NC—No internal connection
. logic diagram (e itive logi
logic symbolt g agram (each gate) (pos ogic)
A
N
1a ) & B
1 ~. (3 1w
(2)
1B
(4)
2A ——
(5) SUUEPY
2B
(9)
3A ——— (8)
D~ = 3y
35 (10
(12)
4A —— (11)
P~ av
48 (13)
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to }
specifications per the terms of Texas Instruments 2.7

standard wumntJ. Production processing does not
necessarily include testing of all parameters.
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SN54HCT00, SN74HCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature range

SUpply VOtage, VG -« - - o vt e e -05Vto7V
Input clamp current, [IK (V] K O0r V] > VOG-« v oo v it e e +20 mA
Output clamp current, IoK (VO < 00rVQ > VCC) + vt v v v iie i +20 mA
Continuous output current, I (VO = 0toVEC) ... oo +25 mA
Continuous current through VCC or GND pins . .. .. ...ttt +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package .. ............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
Storage temperature range . . . . ... ..o vt tin e e —-65°C to 150°C

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

recommended operating conditions

SN54HCTO0 SN74HCT00 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y
ViH High-level input voltage Vce =45Vtob5V 2 2 \
VL Low-level input voltage Vee = 45Vto55V 0 0.8 0 0.8 Vv
\ Input voltage 0 Vee 0 Vce \
Vo Output voltage 0 Vee 0 Vee \
tt Input transition (rise and fall) times 0 500 0 500 ns
TA Operating free-air temperature ~55 125 | —40 85 °C

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

Ta = 25°C SN54HCTO0 | SN74HCTO0
PARAMETER TEST CONDITIONS Vce N TYP  MAX MIN_ MAX MIN _ MAX UNIT
Von V| = ViHor Vi, loH = —20 4A 45V | 4.4 4.499 4.4 4.4 v
Vi = Vjqor V|, loy = —4 mA 45V | 3.98 4.3 3.7 3.84
VoL Vi = Vigor Vi, loL = 20 4A 45V 0.001 0.1 0.1 0.1 v
Vi = Viqor V), gL = 4 mA 4.5V 0.17 0.26 0.4 0.33
I V| = Vcc or 0 5.5V +0.1 +100 +1000 +£1000 | nA
icc V| =Vecor0, g =0 5.5 V 2 40 20 | A
Alect One inf)ut at0.5Vor24V, 5.5V 14 24 3 29 mA
Other inputs at 0 V or Vcc
ci 4.5t 3 10 10 10| pF
5.5V

This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcc.

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), C. = 50 pF (see Note 1)

FROM TO TA = 26°C SN54HCTO00 | SN74HCTO0
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX MIN  MAX MIN  MAX UNIT
45V 1 20 30 25
tpd AorB v 55V 0 18 27 2| ™
45V 9 15 22 19
't v 55V s 14 20 7] ™
Cpd Power dissipation capacitance per gate l No load, Tp = 25°C 20 pF typ J

NOTE 1: Load circuit and voltage waveforms are shown in Section 1 of the High-Speed CMOS Logic Data Book, 1988.

TeExas {5"
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SN54HCO01, SN74HCO1
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

D2864, SEPTEMBER 1984 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small ., SN54HCO1 ... J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HCO1 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1Y 11 Uia] Vee
® Dependable Texas Instruments Quality and 1Az 134y
Reliability 1B E 3 12[] 4B
2Y []a 1] ] 4A
description 2a[0s 10f] 3Y
28 (e 9[] 38
These devices contain four independent 2-input GND 7 s 3a 2

NAND gates. They perform the Boolean
functions Y = A«Bor Y = A +Bin positive logic.

The open-drain outputs require pull-up resistors
to perform correctly. They may be connected to

. 3 X 8}
other open-drain outputs to implement active- <> 0 O>
--Z>%

SN54HCO1 . . . FK PACKAGE
(TOP VIEW)

low wired-OR or active-high wired-AND
functions.

2 12019
18] 48
17(] NC
16[] 4A
15[} NC
14} 3y

The SN54HCO1 is characterized for operation 18
over the full military temperature range of NC
~55°C to 125°C. The SN74HCO1 is 2Y
characterized for operation from —-40°C to NC
85°C. 2A

©® N O U b

®

o
2

>

o
(a]
n
(@)
=
S
I

2-9

101112 13

FUNCTION TABLE (each gate) g % g g g
Q

INPUTS OUTPUT .
A B Y NC—No internal connection

H H L
L X H logic diagram (positive logic)
X L H

A
v
logic symbolt v B :D—

(2) 2
@) Q
5)
®)
)
9

1A
1B
2A
28
3A
3B

(1) WY

L(_“_).zy

N (10) ay

N (13) ay

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

PRODUCTION DATA documents contain information . Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Products conform to v} ’
specifications psr the terms of Texas Instruments

standard warranty. Production processing does not
necessarily meIuJ' testing of a'il urlm'hrs lNST RUMEN'TS
POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



SN54HCO1, SN74HCO1
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over operating free-air temperature range T

Supply voltage, Vcc
Input clamp current, l|K (V| < 0 or V| > V()

Output clamp current, IoK (VO < O0orVO > VCC -+ -+ v v v vi i iiien
Continuous output current, Ig (Vo = OtoVee) ..o e n ot e
Continuous current through Vcc or GND pins ... ...... ... ... ... ..

Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package
Storage temperature range

N

1 Stresses beyond thosé listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

INSTRUMENTS

POST OFFICE BOX 655012 = DALLAS, TEXAS 75265

' I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
2]
g recommended operating conditions
SN54HCO1 SN74HCO01
» MIN NOM MAX MIN NOM MAX UNIT
O [Vcc Supply voltage 2 5 6| 2 5 6| V
‘<D Vee =2V 1.5 1.5
5' ViH High-level input voltage Vece = 45V 3.15 3.15 \
(4] Vg =6V 4.2 4.2
@ Vee = 2V 0 0.3 0 0.3
Vi Low-level input voltage Vcec = 45V 0 0.9 0 0.9 \
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \'
Vo Output voltage 0 Vce 0 Vee \
Vee = 2V ) 1000 ) 1000
ty  Input transition (rise and fall) times | Vcc = 4.5V 0 500 (4] 500 ns
Vec = 6V 0 400 0 400
Ta Operating free-air temperature ~55 125 | —-40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HCO1 SN74HCO1
PARAMETER TEST CONDITIONS vee A Vb wax T max T wax] YN
loH Vi = VigorV, Vo = Vcc 6V 0.01 0.5 10 5 uA
2V 0.002 0.1 0.1 0.1
V| = Vigor VL, loL = 20 A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \%
Vi = VigorVy, loL=4mA 4.5 V 0.17 0.26 0.4 0.33
Vi = Vijor V), loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
It V| = 0 or Vce 6V +£0.1 100 +£1000 £1000 | nA
Icc Vi = Vccor O, lg = 0 6V 2 40 20 | A
Ci 206V 3 10 10 10 pF
Texas W
210 EXAS



SN54HCO1, SN74HCO01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

switching characteristics over reccommended operating free-air temperature range (unless otherwise
noted), R = 1 kQ, CL. = 50 pF (see Note 1)

FROM TO TA = 25°C SN54HCO1 SN74HCO1
T NI
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX | MiN mMAx | U7
2V 60 105 155 131
tPLH 4.5V 13 25 36 31
2
AorB v 6V 10 23 31 7 ns
2V 50 100 150 125
tPHL 45V 10 20 30 25 2
6V 8 17 25 21
2V 38 75 110 95
tf Y 45V 8 15 22 19 ns »
6V 6 13 19 16 8
>
Cpd Power dissipation capacitance per gate [ No load, TA = 25°C LZO pF typ J 8
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. (7))
I
XAS Ui
2-11
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SN54HC02, SN74HC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘’Small SN54HCO2 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74HCO2 . .. D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)

DIPs 1T Thapvee
® Dependable Texas Instruments Quality and 1A|: 2 13 :]4Y
Reliability 18[s  12[J48
2v[s nJaa
description 2a[]s  10[J3Y
) . . ) 28[le  o[]38

These devices contain four independent 2-input anol sf3a 2

NOR gates. They perform the Boolean functions
Y = A+BorY = A+Bin positive logic.

SN54HCO02 . . . FK PACKAGE

. . . v
The SNB54HCO2 is characterized for operation (TOP VIEW) 1)
over the full military temperature range of o O
-55°C to 125°C. The SN74HCO02 is < > g é)z; >
characterized for operation from —40°C to - 8
85°C. 2 12019
1Ba 18(]4B (7))
FUNCTION TABLE {each gate) NCls 17QNC (@]
2v[le 16[]4aA =
INPUTS OUTPUT Nch 7 15{: NC O
A B Y 2AQs 1a[]3Y T
H X L 10 11 12 13
X H L
L L H 82288
[G]
logic symbolt NC—No internal connection
(2) logic diagram (positive logic
12| = K g gram (p gic)
3) v
18 A
(5)
2A a4 Y
6) >S4 5y B :Do_
28
3A (8)
E (10)
(9) 3y
38
{(11)
aA
> (13) ay
(12)
a8
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to /]
specifications per the terms of Texas Instjumnn(s T 2.13
dard warranty. Praduction pi ing does not -
necessarily im:llnru testing of all parameters. INSFr RUMENTS
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SN54HC02, SN74HC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, Vcc
Input clamp current, ik (V| < 0 or V| > V)
Output clamp current, 1ok (Vo < 0 or Vo > Vcc
Continuous output current, 10 (Vo = 0 to V¢e)
Continuous current through Ve or GND pins
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package
Storage temperature range

2

1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2]
g recommended operating conditions
O SN54HC02 SN74HC02
7 MIN NOM MAX MIN NOM MAX unIT
U Ve Supply voltage 2 5 6 2 5 6 \Y
® Vee = 2V 1.5 1.5
s. V|H High-level input voltage Vcec = 45V 3.16 3.16 \2
8 Vee = 6V 4.2 4.2
[77) Vee =2V o 0.3 0 0.3
Vi Low-level input voltage Vece = 45V o 0.9 0 0.9 \
Ve =6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 vce 0 Vee \%
Vee =2V o 1000 Q 1000
t¢  Input transition {(rise and fall) times | Vcc = 4.5V o 500 0 500 ns
Vee = 6V 0 400 0 400
Ta Operating free-air temperature -55 125 | —-40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HCO02 SN74HC02
PARAMETER TEST CONDITIONS Vce MIN TYP  MAX MIN_ MAX NN MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vigor Vi, IgH = —20 A 45V | 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 \
Vi = Vjjor Vi, loq = —4 mA 45V | 398 4.30 3.7 3.84
Vi = Vijor Vi, loq = -5.2 mA 6V | 548 580 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = ViHor V), loL = 20 4A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vijor Vi, loL = 4 mA 45V 0.17 0.26 0.4 0.33
Vi = Vijor V)., lgL = 5.2 mA 6V 0.15 0.26 0.4 0.33
iy V| = 0 or Veg 6V +0.1 =100 + 1000 +£1000 | nA
Icc V) =Vcgcor0, g =0 6V 2 40 20 A
C; 2to 6V 3 10 10 10 pF
TEXAS *ip
2-14
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SN54HCO02, SN74HC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Cp. = 50 pF (see Note 1)

FROM To Ta = 25°C SN54HC02 | SN74HCO2
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX | Min MmAx | UM
2V 45 90 135 115
tpd AorB Y 45V 9 18 27 23| ns
6V 8 15 23 20
2V 8 75 110 95
t Y 45V 8 15 22 19| ns
6V 6 13 19 16 2
| ng I Power dissipation capacitance per gate I No load, TpA = 25°C 22 pF typ l

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

HCMOS Devices

EXAS {” 2-15
INSTRUMENTS
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SN54HCT02, SN74HCTO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D3244, NOVEMBER 1988

® Inputs are TTL-Voltage Compatible SN54HCTO2 . . . J PACKAGE
SN74HCTO2 . . . D OR N PACKAGE
® Package Options Include Plastic ‘*Small (TOP VIEW)
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil v YePvee
DIPs 1Az  13ay
183  12[048
® Dependable Texas Instruments Quality and av[a  110sa
Reliability 2a0s 10 %3\,
N 28(Je o[]38
description eno 7 sf13A 2
These devices contain four independent 2-input
NOR gates. They perform the Boolean functions SN54HCTO2 . . . FK PACKAGE
Y = AeBor Y = A+B in positive logic. (TOP VIEW) g‘;
The SN54HCTO2 is characterized for operation <> 0 8 > 02
over the full military temperature range of - - Z > < 3
—-55°C to 125°C. The SN74HCTO2 is 2 12019 0
characterized for operation from —40°C to 1B 4 18[]4B n
85°C. NCs 17[JNC )
2vfle 6[]aA
FUNCTION TABLE NCch 7 15[INC E
(each gate) 2A[]8 14[]3Y %
INPUTS | OUTPUT 10111213
A B Y 8322583
H X L G}
X H L NC—No int | connectio
L L H 0 Internal connection
logic diagram (each gate) (positive logic)
logic symbolT
(2) A Y
1A—— > ()
1Y B
(5)
2A @)
6) > oy
28
(8)
3A N (10)
(9) 3y
38 .
(11)
4A (13)
12 PS030 4y
48
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information " Copyright © 1988, Texas Instruments Incorporated
et s o pbeln o it Texas WP
specifi
standard warranty. Production processing does not 2-17
necessarily include testing of apl= pan:."tm. INSTRUMENTS
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SN54HCT02, SNT4HCTO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

absolute maximum ratings over operating free-air temperature ranget

Supply VOtage, VO G « v v vt e e -05Vto7V
Input clamp current, K (VI K 0 or V] > VCC) + « v v vt i e e +20 mA
Output clamp current, IoK (VO < 00orVQ > VCC) -+ - v v i +20 mA
Continuous output current, I (VO = Oto VCC) - -+ - v oo oo i e +25 mA
Continuous current through VCC or GND pins . . . ... .. oottt i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
Storage temperature range . ........... O —-65°C to 150°C
2 tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
() recommended operating conditions
g SN54HCTO02 SN74HCTO02 UNIT
8 MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
U VIH High-level input voltage ) Vce =45Vtob5V 2 2 v
‘<D ViL Low-level input voltage Ve = 45Vto5.5V 0 0.8 0 0.8 \
a- \] Input voltage 0 Vee 0 Vee Vv
o Vo Output voltage 0 Vee 0 Vee \J
» ¢ Input transition (rise and fall) times 0 500 0 500 ns
TA Operating free-air temperature -55 126 | —40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS V Ta = 25°C SNS4HCTO2 | SN74HCTO2 UNIT
CC "MIN TYP MAX | MIN MAX | MIN MAX
v V| = Vi or Vi, loH = —20 sA 45V | 4.4 4.499 4.4 4.4 v
OH Vi = Vi or ViL, IoH = —4 mA 25V | 398 4.3 3.7 3.84
v V) = Vjqor Vi, loL = 20 A 4.5V 0.001 0.1 0.1 0.1 v
oL Vi = Vi of ViL loL = 4 mA 45V 0.17 0.26 0.4 0.33
[] V| = VgcgorO 5.5V +0.1 +100 +1000 +1000 nA
lcc Vi =Vgcor0,lg =0 5.5V 2 40 20 A
i .5V 4V, .
alect One input 8t 0.6 V or 2 5.5V ia 24 3 29| maA
Other inputs at 0 V or Ve
4.5 to
i 10 10 F
Ci 5.5V 3 10 pl
This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V.
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)
FROM TO Ta = 25°C SN54HCT02 | SN74HCT02
PARAMET! \"/ T
RAMETER {INPUT) (OUTPUT) cc MIN _TYP MAX | MIN MAX | MIN MAX | "V
45V 11 20 30 25
t AorB Y
pd i 55V 018 27 22| ™
¢ M 45V 9 15 22 19 ns
t 5.5V 8 14 20 17
Cpd Power dissipation capacitance per gate i No load, Tp = 25°C J 20 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1 of the High-Speed CMOS Logic Data Book, 1988.
i
218 TExas b
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SN54HC03, SN74HCO03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

D2804, MARCH 1984 —REVISED SEPTEMBER 1987

® Package Options Include Plastic **Small SN54HCO3 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HCO3 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1A Ursg vee
® Dependable Texas Instruments Quality and 18] 13[] 4B
Reliability 1[4z  12[]4A
2A0a n[Jay
description 2B[]s 10[]3B
2Y[Qe  s[13A
These devices contain four independent 2-input GND 7 sf]3y 2

NAND gates. They perform the Boolean
functions Y = A<Bor Y = A +Bin positive logic.
The open-drain outputs require pull-up resistors
to perform correctly. They may be connected to
other open-drain outputs to implement active- m <O 8 o
low wired-OR or active-high wired-AND c 2>

. oot
functions. 3 212019

SN54HCO3 . . . FK PACKAGE
(TOP VIEW)

18(]4A
17 NC
16[]ay
15(INC

m[1 3B
10 11 12 13

O >
Zmom

The SN54HCO3 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74HCO3 is
characterized for operation from —40°C to
85°C.

N O 0 b

HCMOS Devices

9
FUNCTION TABLE (each gate) : %
[G]

INPUTS OUTPUT
A B Y

NC—No internal connection

H H L
L X H logic diagram (positive logic)
X L H

A
logic symbol® 8 :] )O Y

(1)
1A ——] & (3)
(2) (o3
1B

(4)
2A —————t
(5) S~ oy

(9)

1Y

2B

3A

N (8) ay
38 (10)

(12)
4A ——— (11)

(13) S gy
4B m——

1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

current as of publication date. Products conform to
specifications per the terms of Texas Instruments TE
standard warranty. Production processing does not

necessarily include testing of all parameters. INST RUMEN1‘S
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PRODUCTION DATA documents contain information . Copyright © 1984, Texas Instruments Incorporated
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SN54HC03, SN74HCO03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over operating free-air temperature ranget

Supply VOage, VO G - - - - v v et e -05Vto7V
Input clamp current, IK (V] < 0or V] > VCC) + - o oo e e e +20 mA
Output clamp current, IOK (VO < 00rVO > VCC + - v vttt it i e it e i i i e ie e e e +20 mA
Continuous output current, [0 (VO = OtOVCC) -+ oo ot i i +25 mA
Continuous current through VCC or GND pins . . ... ..ot o it +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package ... ............ 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or Npackage ............... 260°C
Storage temperature range . ... .. .. ...t -65°C to 150°C
2 1 Stresses beyond those listed under **absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2] . "
g recommended operating conditions
(@] SN54HCO03 SN74HCO3
wn MIN _NOM MAX | MIN NOM WMAX | "
U Vce Supply voltage 2 5 6 2 5 6 \%
[+ . Vee = 2V 1.5 1.5
s_ VijH High-level input voltage Vec =45V 3.15 3.15 \
2] Vee = 6V 4.2 4.2
8 Vee =2V 0 0.3 0 0.3
VIL Low-level input voltage Vece =45V 0 0.9 o 0.9 \
Vece =6V 0 1.2 [0] 1.2
Vi Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vce \
Vee =2V 0o 1000 o 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V 0 500 o 500 ns
Vec = 6V 0 400 0 400
Ta Operating free-air temperature ~55 125 | -40 85 °C

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

noted)
PARAMETER TEST CONDITIONS V Ta = 25°C SN54HCO3 SN74HC03 UNIT
CC ["mMIN TYP MAX | MIN MAX | MIN MAX
IOH Vi = Viqor Vi, Vo = Vcc 6V 0.01 0.5 10 5 A
2V 0.002 0.1 0.1 0.1
Vi = ViqorV), loL = 20A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = VigorV), loL=4mA 4.5V 0.17 0.26 0.4 0.33
Vi = VjqorVy, loL =52mA 6V 0.16 0.26 0.4 0.33
i V| = Vce or 0 6V 0.1 %100 +1000 £1000 | nA
lcc V| = Vgcor0, lg =0 6V 2 40 20 A
Cj 2to6V 3 10 10 10 pF

2-20 Texas {'?
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SN54HC03, SN74HC03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), R = 1 kQ, CL = 50 pF (see Note 1)

PARAMETER FROM TO Vee TA = 25°C SN54HCO03 SN74HCO03 UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
2V 60 105 155 131
tpLH 45V 13 25 36 31
6V 10 23 31 27
AorB v 2V 50 100 150 125 | ™
tPHL 45V 10 20 30 25
6V 8 17 25 21 2
2V 38 75 110 95
tf Y 4.5V 8 15 22 19 ns
6V 6 13 19 16
Cpd [ Power dissipation capacitance per gate No load, Tp = 25°C 20 pF typ l

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54HC04, SN74HC04
HEX INVERTERS

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small SN54HCO04 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HCO04 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A[T 1a[]Vce
® Dependable Texas Instruments Quality and 1Y Q]2 13[]6A
Reliability 203  12[deY
2v[Js  11[dsA
description 3al]s 10[JsY
These devices contain six independent inverters. 3v[je ofJ4A 2
They perform the Boolean function Y =A. aNo Lz 84y

The SN54HCO4 is characterized for operation

i~ SN54HCO4 . . . FK PACKAGE 7))
over the full military temperature range of (TOP VIEW) P-4
-B55°C to 125°C. The SN74HCO4 is i)
characterized for operation from —40°C to > < O 3 < >
° —-Z2>0 V]
85°C. a
2 12019
FUNCTION TABLE 2a] 4 186y n
(each inverter) Ncll s 170NC O
6 16
INPUT | OUTPUT 2Y {sA =
ncp 7 1s[INC (&
A Y
H L 3aps 145y I
L H 1011 12 13
>00 >«
™ 5 2 <
logic symbolst
NC—No internal connection
At 0 @ .
24— LY logic diagram (positive logic)
3a (5) (6) 3y
4A 9) (8) av
sa 10 | no A Y
6A (13) (12) 6y
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to I
spec‘iiﬁc:tions per the terms of Texas Ins(;uments 2.93
standar Production p ing does not -
necessarily include testing of all parameters. ]NSTRUMENTS
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SN54HC04, SN74HC04
HEX INVERTERS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VO - - - v ottt e -05Vto7V
Input clamp current, lIK (V] < 00r VI > VCC) -+ v i i it +20 mA
Output clamp current, IOK (VO < 00rVO > VCC + - v vt i it +20 mA
Continuous output current, I0 (VO = 0to VCC) .. .o oo v +25 mA
Continuous current through Vg orGND pins .. .. ... ... o i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ............... 260°C

Storage temperature raNge . . . .. ... vt vt v in ettt —65°C to 150°C

2 T Stresses beyond those listed under ‘’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
: conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
2 recommended operating conditions
O SN54HC04 SN74HC04 UNIT
1%2] MIN NOM MAX MIN NOM MAX
U Ve Supply voltage 2 5 6 2 5 6 \
@ Vee = 2V 1.5 1.5
s. Viy High-level input voltage Vee = 45V 3.15 3.15 Vv
8 Vee = 6V 4.2 4.2
7} Veg = 2V 0 0.3 0 0.3
ViL Low-level input voltage Vge =45V 0 0.9 0 0.9 \
Ve =6V 0 1.2 0 1.2
V}  Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
Vee =2V 0 1000 0 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V 0o 500 0o 500 ns
Vee = 6V 0 400 0 400
TA Operating free-air temperature -55 1256 | —40 85 °C

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

noted)
Ta = 256°C SN54HC04 SN74HC04
PARAMETER TEST CONDITIONS Vee MiN_ TvP MAX | MIN_ WAX | MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vigor Vi, IoH = —20 sA 45V 4.4 4,499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 \
Vi = VijqorVy, loy = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi =VigorVi, lgH = —=5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor V|, loL = 204A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi =VjgorVy, loL =4mA 4.5V 0.17 0.26 0.4 0.33
Vi =ViqorV), lgL=52mA 6V 0.15 0.26 0.4 0.33
] V| = 0orVce 6V +0.1 +100 +1000 +1000 nA
Icc V| =Vccor0,lg =0 6V 2 40 20 pA
Ci 2t06V 3 10 10 10 pF

2-24 TeExas Q’
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SN54HC04, SN74HC04
HEX INVERTERS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

FROM TO Tp = 25°C SN54HC04 | SN74HCO4
PARAMETER (INPUT) (OUTPUT) Vee MIN . Tve MAX | MIN mAX | min_max | T
2V 25 95 145 120
tpd A Y 45V 9 19 29 24 | ns
6V 8 16 25 20
2V 38 75 110 95
t % 45V 8 15 22 19| ns
6V 6 13 19 16 2
Cpd Power dissipation capacitance per inverter l No load, Tp = 25°C 20 pF typ I

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

HCMOS Devices
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SN54HCT04, SN74HCT04
HEX INVERTERS

D2953, JULY 1986 —REVISED JUNE 1989

® Inputs are TTL-Voltage Compatible SN54HCTO4 . . . J PACKAGE
. i SN74HCTO4 . . . D OR N PACKAGE
® Package Options Include Plastic ‘*Small (TOP VIEW)
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 1A Yadvee
DIPs 12 13]eA
243 12[Jey
® Dependable Texas Instruments Quality and 2v[a 1[0sA
Reliability 3a[]s 10[]5Y
. 3y[Je o[]4A
description ano[]?  s[av 2

These devices contain six independent inverters.

They perform the Boolean function Y =A. SN54HCTO04 . . . FK PACKAGE »
3 X . (TOP VIEW) Q
The SN54HCTO4 is characterized for operation o
P 8] -
over the full military temperature range 9f - <0 O« S
-55°C to 125°C. The SN74HCTO04 is - 2>0 ()
characterized for operation from —40°C to 2 1 2019 (o]
85°C. 2ah 4 186y 7))
Ncl s 170 NC (@]
FUNCTION TABLE ovhs 6] 5A s
(each inverter) NIel 1} 15 NC 3
INPUT | OUTPUT 3ADs 4[] sy T
A Y 10 11 12 13
H L >0 0 >«
L H ™ 5 zZ3 <
logic symbol NC —No internal connection
1A (1) T (2) W
2n (3) 4) 2v
3A (5) 6) 3y
4A 9) (8) ay
5A (11) (10) 5Y
6A (13) (12) &Y
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information N Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to ” :
spec‘l‘fic:tmns pstr tl'l,e t;rﬂ; of Texas .Insldrumen: TEXAS 2.27
standard warranty. Production processing does n -
necessarily inclulrs testing of apll paramglors. INSTRUMENTS
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SN54HCT04, SN74HCT04
HEX INVERTERS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC .. ... ..... e -056Vto7V
Input clamp current, K (V] <K Oor VI > VCC .- - oo e i +20 mA
Output clamp current, IOK (VO < 00rVQ > VCC) -+ - - v v v it +20 mA
Continuous output current, I (VO = 0to VCC) . ..o oo oo +25 mA
Continuous current through VCC or GND pins .. .. ... ... ... i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60: FK or Jpackage ................ 300°C
Lead temperature 1,6 mm {1/16 in) from case for 10: D or Npackage . . ............... 260°C
2 Storage temperature range . . . ... ......ouevvueeeneneneeeeennannennn. -65°C to 150°C
1Stresses beyond those listed under “‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating conditions’’
I is not implied. Exp to absolut imum-rated conditions for extended periods may affect device reliability.
) recommended operating conditions
g SN54HCTO04 SN74HCTO04 UNIT
) MIN NOM MAX | MIN NOM MAX
Vee Supply voitage 4.5 5 5.5 4.5 5 5.5 \"
U VIH High-level input voltage Ve =45Vtob56V 2 2 \
‘<° ViL Low-level input voltage Vee = 45Vt55V 0 0.8 0 0.8 \
6' V| Input voltage (o] Vece 0 Vee \Y
[+ Vo Output voltage 0 Vce 0 Vee \
7] tt Input transition (rise and fall) times (8] 500 o] 500 ns
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise
noted)
Ta = 26°C SN54HCTO04 | SN74HCTO04
PARAMETER TEST CONDITIONS Vce MIN A TVP MAX | MIN MAX | MIN MAX UNIT
VoH Vi = Vijor ViL, loH = —20 sA 4.5V 4.4 4.499 4.4 4.4 v
Vi = VjqorVy, lgy = ~4 mA 4.5V | 3.98 4.30 3.7 3.84
v Vi = Vi or Vi, loL = 20 pA 45V 0.001 0.1 0.1 0.1 v
oL Vi = Vijor Vi, loL = 4 mA 45V 0.17 0.26 0.4 0.33
1 V| = Vcg or 0 5.5 V +0.1 +100 +1000 £1000 | nA
Icc Vi =Vgcor0,lg =0 5.5 V 2 40 20 A
A‘CC* One in.put at0.5Vor24V, 5.5V 14 2.4 3 2.9 mA
Other inputs at O V or Ve .
Cj :Z t\‘; 3 10 10 10 pF

$This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee-
switching characteristics over recommended operating free-air temperature range (unless otherwise

noted), Cp = 50 pF (see Note 1)

FROM To Ta = 25°C SN54HCTO4 | SN74HCT04
PARAMETER v
(INPUT) (OUTPUT) cc MmN TvP MAX | Min_max | min_max | NT
45V 12 20 30 25
tpd A M 55V 13 18 27 23| ™
. N 45V 9 15 22 CH
t 5:5 V 8 14 20 17
[ Cpd Power dissipation capacitance per inverter No load, Tp = 25°C [ 20 pF typ

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

2-28’ » Texas M
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SN54HCU04, SN74HCUO4
HEX INVERTERS

D2804, MARCH 1984 —REVISED JUNE 1989

® Package Options Include Both Plastic and SN54HCUO4 . . . J PACKAGE

Ceramic Chip Carriers in Addition to Plastic SN74HCUO4 . . . D OR N PACKAGE

and Ceramic DIPs (TOP VIEW)

Unbuffered Outputs 1A [0y Usa] Vee
1Y L2 131 ] 6A

Dependable Texas Instruments Quality and 2a s 12% 6Y

Reliability 2y E 4 1 :] 5A
3a[s 0[] BY

description 3y E & ol 4A
These devices contain six independent inverters. GND [ |7 814y 2

They perform the Boolean function Y =A.
SN54HCU04 . . . FK PACKAGE

The SN54HCUO4 is characterized for ration 0
S CU His cha terized for operatio (TOP VIEW) @
over the full military temperature range of 0
—-55°C to 125°C. The SN74HCUO4 is > < O 8< ;
characterized for operation from —40°C to ~--Z>0 -3}
85°C. 2 12019 (a]
72]
FUNCTION TABLE o
(each inverter) E
INPUT | OUTPUT O
A \i I
H L
L H
. t NC-—No internal connection
logic symbol
" @ logic diagram (positive logic)
1A 1 1Y
24 (3) (4) 2v
3A (5) (6) 3y A Y
4A (9) (8) ay
5A (11) (10) 5Y
6A (13) (12) &Y
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to v/
specifications per tl;,a tderms of Texas Ins(drumonti T 2-29
dard roduction p ing does no! -
necessarily include testing of all parameters. lNSTRUMEN'rS
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SN54HCUD4, SN74HCUO4
HEX INVERTERS

absolute maximum ratings over operating free-air temperature range T

Supply voltage, VcC
Input clamp current, lik (V| < 0 or V| > Vcc)
Output clamp current, IoK (Vo < 0 or Vo > VcC
Continuous output current, Ig (Vg = 0 to V)
Continuous current through Vccor GND pins ... ..................
Lead temperature 1,6 mm (1/16 in.) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in.) from case for 10 s: D or N package
Storage temperature range

2 1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
2]
< recommended operating conditions
o SN54HCU04 SN74HCU04
» MIN NOM MAX | MIN NOM MAX uNIT
O [ vce Supply voltage 2 5 6 2 5 6 v
] - Vee = 2V 1.7 1.7
S- V|H High-level input voltage Vce =45V 3.6 3.6 \"
8 Vee =6V 4.8 4.8
(7] Vee =2V [ 0.3 0 0.3
V)L Low-level input voltage Ve = 45V 0 0.8 0 0.8 \%
Vee = 6V 0 1.1 0 1.1
Vi Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
Vee = 2V 0 1000 0 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0o 500 ns
Vee = 6V 0 400 0 400
TaA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
TA = 256°C SN54HCUO4 | SN74HCU04
PARAMETER TEST CONDITIONS Vee N TYP  MAX MIN_MAX MIN _MAX UNIT
2V 1.8 1.8 1.8
Vi =Vijqor Vi, loH = —20pA 4.5V 4 4 4
VOH 6V | 55 5.5 5.5 v
Vi =Vqor V), lIgH = -4 mA 4.5V | 3.98 3.7 3.84
Vi =Viqor V), loH = -5.2mA 6V | 548 5.2 5.34
2V 0.2 0.2 0.2
Vi = Viqor V|, loL = 20 A 45V 0.5 0.5 0.5
VoL 6V 0.6 0.5 0.5 \"
Vi =VigorV, lgL =4mA 4.5V 0.26 0.4 0.33
Vi =Viqor V). lpgL =52mA 6V 0.26 0.4 0.33
I V| = Vg or O 6V +£100 +1000 +1000 | nA
Icc Vi =Vggor0O, lg =0 6V 2 40 20 A
Cj 2t0 6V 3 10 10 10 pF
*ip
2-30
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SN54HCU04, SN74HCU04
HEX INVERTERS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)

FROM T0 Ta = 25°C SN54HCUO4 | SN74HCUO04
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX | Min_max | N7

2V 20 80 120 100

tpd A Y 45V 8 16 24 20 | ns
6V 7 14 20 17
2V 38 75 110 95

t Y 45V 8 15 22 19| ns
6V 6 13 19 16 2

ij Power dissipation capacitance per inverter No load, Tpo = 25°C l 20 pF typ |

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

HCMOS Devices
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SN54HCO05, SN74HCO5
HEX INVERTERS WITH OPEN-DRAIN OUTPUTS

D2804, MARCH 1984 —REVISED SEPTEMBER 1987

SN54HCOS5 . . . J PACKAGE

® Package Options Include Plastic ‘*Small
SN74HCOS5 . . . D OR N PACKAGE

Outline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1A [T Uhe[)vee
® Dependable Texas Instruments Quality and 1v({z 130ea
Reliability 2ads 1206y
2v[Js  nl0sa
description 3ads 1w0dsy
) o i avy[(Je  s[Jan
These devices contain six independent inverters. GNp 7 sflay 2
They perform the Boolean function Y =A. The
open-drain outputs require pull-up resistors to SNB4HCO5 . . . FK PACKAGE
perform correctly. They may be connected to (TOP VIEW) 0
other open-drain outputs to implement active- o 8
low wired-OR or active-high wired-AND > <9 O« =
functions. Q
X X A 3 2 12019 (e
The SN54HCO5 is characterized for operation
. 2A0 4 18[]6Y
over the full military temperature range of Ne D s 10N (7]
—55°C to 125°C. The SN74HCO5 is 2 6 16(5a (@)
characterized for operation from —40°C to Y E
° Nc 7 15{INC
85°C. (&)
3a[s 14(sy T
N 9 10111213
FUNCTION TABLE (each inverter)
>0 0>«
INPUT OUTPUT ™ 5 zZ <<
A Y
H L NC—No internal connection
L H
logic diagram (positive logic)
logic symbolt
A Y
11 T o2y
2A (3) (4) 2y
3A (5) (6) 3y
PPN ) @,y
sa—{11) (10) 5Y
6A (13) (12) .
1t This symbol is in accordance with ANSI/IEEE Std-91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1984, Texas Instruments Incorporated
Soocihcations per the trmn.f Tokes nstruments Texas W
specifica
standard nty. Producti ing does not 2-33
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SN54HC05, SN74HC05
HEX INVERTERS WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over operating free-air temperature ranget

SUPPlY VOIAGE, VG - - vttt ettt e e e e e -05Vto7V
Input clamp current, IK (V] < 0or VI > VCC) + -« o oo oo e +20 mA
Output clamp current, IQK (VO < 00rVQ > VCC -+t v vt v e e e 20 mA
Continuous output current, 10 (VO = Ot0 VCC) -« - o v v ot v it i e +25 mA
Continuous current through VCC or GND pins .. . ... ..ot i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
2 Storage temperature range . . . .. .. ..v v tuiur et e —-65°C to 150°C
1 Stresses beyond those listed under ‘’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2]
g recommended operating conditions
o SN54HCO05 SN74HCO05
m MIN NOM MAX MIN NOM MAX uNIT
O [ vcc Supply voltage 2 5 6 2 5 6 v
) Vee = 2V 15 1.5
s- V|H High-level input voltage Vece = 45V 3.15 3.15 \%
8 Ve =6V 4.2 4.2
7] Vee = 2V 0 0.3 [3) 0.3
ViL Low-level input voltage Vee = 45V ] 0.9 [¢] 0.9 \
Vee = 6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 vee \
Vo Output voltage 0 Vee 0 " Vee v
Vee = 2V 0 1000 0 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 (o] 500 ns
Vee = 6V 0 400 0 400
Ta Operating free-air temperature ~55 1256 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS Vee Ta = 25°C SN54HCO5 SN74HCOS UNIT
MIN TYP MAX MIN  MAX MIN MAX
IoH V| = Vijqor Vi, Vg = Vce 6V 0.01 0.5 10 5 rA
2V 0.002 0.1 0.1 0.1
V| = Vjjor V), loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \%
Vi = VjjorV), lgL = 4 mA 45V 0.17 0.26 0.4 0.33
Vi = Vjjor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
If V| = Vgg or O 6V +0.1 =100 +1000 +1000 nA
Icc Vi =VggorO,lp =0 6V 2 40 20 pA
Ci 2t06V 3 10 10 10 pF
TExas {?
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SN54HCO05, SN74HCO5
HEX INVERTERS WITH OPEN-DRAIN OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted), Ci. = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HCO05 SN74HCO05
PARAMETER \'7 UNIT
(INPUT) (OUTPUT) cc MIN TYP MAX | MIN MAX | MIN MAX
2V 60 115 175 145
tPLH A Y 45V 13 23 35 29 ns
6V 10 20 30 25
2V 45 85 130 105
tPHL A Y 45V 9 17 26 21 ns
6V 8 14 22 18 2
2V 38 75 110 95
tf Y 45V 8 15 22 19 ns n
6V 6 13 19 16 8
. . . . . >
Cpd Power dissipation capacitance per inverter L No load, Tp = 25°C I 20 pF typ I 8
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 17
(&)
I
Texas W2
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SN54HCO08, SN74HC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small SN54HCO08 . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers, SN74HCO8 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1a[1r Uha[gvee
® Dependable Texas Instruments Quality and 1B[J2 13[]48
Reliability 1z 12[J4A
2a[Ja  n10ay
description 28[]s 10[]3B
. . . . 2v([]s o[ ]3A
These devices contain four independent 2-input GNo[7 sf3y 2

AND gates. They perform the Boolean functions

Y = AsBorY = A+B in positive logic. SN5AHCOS . . . FK PACKAGE

The SN54HCOS8 is characterized for operation (TOP VIEW)
over the full military temperature range of
-55°C to 125°C. The SN74HCO8 is
characterized for operation from -—-40°C to
85°C.

FUNCTION TABLE
(each gate)

HCMOS Devices

INPUTS OUTPUT
B Y

>

X r I

H H
X L
L L

NC—No internal connection

logic symbolt logic diagram (positive logic)

&
1A =i
" B " . D—— Y
18 B
)

] 6)
(5) [—2Y

(8)
(10) ——3Y

| LI

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to i,
specifications per the terms of Texas Instruments

standard warranty. Production processing does not

necessarily include testing of all parameters. ler RUMENTS
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SN54HC08, SN74HC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VO - -+ v v v it e e
Input clamp current, IK (V] < Oor VI > VCC) - oo v v e e i iieeeeeen
Output clamp current, loK (VO < 0 or Vg > VcC
Continuous output current, 10 (Vg = 0 to Vcg)
Continuous current through Vcc or GND pins .. ... ...... ...t ...
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package

Storage temperature range

+20 mA

260°C
—-65°C to 150°C

2 T Stresses beyond those listed under ‘’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indi d under ‘* ded operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2] . o
g recommended operating conditions
@] SN54HC08 SN74HC08
(7)) MIN_NOM MAX | MIN NOM WMAX | """
U Vcc Supply voltage 2 5 6 2 5 6 \%
(] Vee =2V 1.5 1.5
<. | iy High-level input voltage Vee = 4.5V 3.15 3.15 v
(2] Vee = 6V 4.2 4.2
g Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vg =45V (o] 0.9 0 0.9 \Z
Vcc =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vce \
Vo Output voltage 0 Vee 0 Vce \
Vee =2V o 1000 o 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0o 500 0 500 ns
Veec =6V 0 400 0 400
Ta Operating free-air temperature ~55 1256 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HC08 SN74HC08
PARAMETER TEST CONDITIONS Vce MIN TYP  MAX MIN_ MAX | MIN _MAX UNIT
2V 1.9 1.998 1.9 1.9
V| = ViHorViL, IgH = —20 4A 45V | 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
Vi = ViqorV), lgH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi =VgorVj, lopH = -5.2mA 6V | 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
VI = Vijqor Vi, lgL = 20 zA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \"
Vi = VjHorVy, loL =4 mA 45V 0.17 0.26 0.4 0.33
Vi = VjqorVy, loL = 5.2mA 6V 0.15 0.26 0.4 0.33
1] V| = Vgg or 0 6V +0.1 +100 +1000 +1000 nA
Icc V| =Vccor0,lg =0 6V 2 40 20 pA
Cj 2t06V 3 10 10 10 pF
l
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SN54HC08, SN74HCO08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HCO08 SN74HCO08
ARAMETER V UNIT
P (INPUT) (OUTPUT) cc MIN TYP MAX | MIN MAX | MIN MAX
2V 50 100 150 125
tpd AorB Y 45V 10 20 30 25 ns
6V 8 17 25 21
2V 38 75 110 95
t Y 45V 8 15 22 19| ns
6V 6 13 19 16 2
Cg_d Power dissipation capacitance per gate No load, Tp = 25°C 20 pF typ I 7))
V]
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. _g
>
-4
(a]
o
o
I
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SN54HCT08, SN74HCTO8
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D3245, NOVEMBER 1988

® Inputs are TTL-Voltage Compatible SN54HCTO8 . . . J PACKAGE
SN74HCTO8 . . . D OR N PACKAGE
® Package Options Include Plastic *’Small (TOP VIEW)
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 14 UhaOvee
DIPs 18[J2 13]J48
§ 1wvds  12[04A
® Dependable Texas Instruments Quality and 2a4 10ay
Reliability 28[s 10 338
. 2v[Je 9f]3A
description ano[]” s[)ay 2
These devices contain four independent 2-input
NAND gates. They per_forin the Boolean SN54HCTOS . . . FK PACKAGE
functions Y = AsBorY = A+Bin positive logic. (TOP VIEW) 3
The SN54HCTO8 is characterized for operation g
over the full military temperature range of o
—-55°C to 125°C. The SN74HCTO8 is o)
. . 0o
gf;a:gctenzed for operation from —40°C to 4 »
’ NC (@)
4y E
FUNCTION TABLE NC
(each gate) a8 %
INPUTS | OUTPUT 10 11 12 13
A _B Y >0 0>«
H H H Ng=zoo
L X L
x L L NC —No iinternal connection
logic symbolt logic diagram (each gate) (positive logic)
A
(1) Y
1A & @ 8 i )
1B (2) —
4)
2A 6,y
28 (5) [
9)
3A 8 .y
3B (10) [
(12)
4A | ALY ay
4B (13)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to 4,
spciictos o U et o T runens il e 241
necessarily incl 0 testing of :II plmm'tlrs. INST RUMENTS
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SN54HCTO08, SN74HCT08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

absolute maximum ratings over operating free-air temperature ranget

SUPPly VOIagE, VO & - o v vttt e e e e e -0.5Vto7V
Input clamp current, IK (V] K 00or VI > VCC) - -« ot v it i e +20 mA
Output clamp current, IOK (VO < 00orVO > VCC) -+ v v v i +20 mA
Continuous output current, I (VO = 0to VCC) - - - v oo +25 mA
Continuous current through VCc or GND pins . . . ... ... i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
Storage temperature range . . .. ... ... ..o oiute e —65°C to 150°C
2 tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
T conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
O recommended operating conditions
g SN54HCTO08 SN74HCTO08 UNIT
hn MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A
U VIH High-level input voitage Vcc =45Vto55V 2 2 Vv
2 ViL Low-level input voltage Vcc =45Vtob5V 0 0.8 0 0.8 \
a' \41 Input voltage 0 Vee 0 Vee \
D Vo Output voltage 0 Vee 0 Vce Y
() ty Input transition (rise and fall) times 0 500 4] 500 ns
TA Operating free-air temperature -55 1256 [ -40 85 °C

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

noted)
Ta = 25°C SN54HCTO8 | SN74HCT08
ARAMETER NIT
P ETE TEST CONDITIONS VCC "GN TYP MAX | MIN MAX | MIN MAX | U
v Vi = ViqorVy, IlgH = —20A 4.5V 4.4 4.499 4.4 4.4 v
OH Vi = ViHor Vi, IoH = —4 mA 45V | 398 43 3.7 3.84
v Vi = ViHor Vi, lgL = 20 ygA 4.5V 0.001 0.1 0.1 0.1 v
oL V| = Vi or Vi, _loL = 4 mA 45V 0.17 0.26 0.4 0.33
I Vi = Vcg or 0 55V +01 100 +1000 +£1000 | nA
Icc V| = Vg or O, lo=0 55V 2 40 20 rA
One input at 0.5 V or 2.4 V,
Aleet ne input 8 or 5.5V 14 24 3 29 | ma
Other inputs at 0 V or Vci
4.5 to
; 1 1 10 F
Ci 5.5 V 3 0 0 P

#This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V.

2.42 TExas {?
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SN54HCT08, SN74HCT08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

FROM TO TA = 25°C SN54HCTO08 | SN74HCTO08
PARAMETER Vce UNIT
(INPUT) (OUTPUT) MIN TYP MAX MIN  MAX MIN  MAX
45V 15 24 35 30
tpd AorB Y ns
5.5V 13 22 32 27
t v 4.5V 9 15 22 19
t 55V s 14 20 7] ™
Cpd I Power dissipation capacitance per inverter l No load, Tp = 256°C 20 pF typ | 2
NOTE 1: Load circuit and voltage waveforms are shown in Section 1 of the High-Speed CMOS Logic Databook, 1988.
[7¢]
V]
2
>
a
S
I
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SN54HC09, SN74HCO9
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-DRAIN OUTPUTS

02804, MARCH 1984 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small SN54HCO9 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HCO9 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A 0 Uied vee
® Dependable Texas Instruments Quality and 18 2 '3% 4B
Reliability 1w s 12[]4A
2A EA 1[] ay
description 2B[]s 10[] 3B
. . . . 2vy[Je 9] 3A
These devices contain four independent 2-input aNo 7 sl 3y 2

AND gates. They perform the Boolean functions
Y = ABorY = A +Bin positive logic. The open-

drain outputs require pull-up resistors to perform SN54HCO9 . . . FK PACKAGE 3
correctly. They may be connected to other open- (TOP VIEW) o
drain outputs to implement active-low wired-OR o< O 8 . S
or active-high wired-AND functions. --2Z>< 8
The SN54HCO9 is characterized for operation 2 12019
over the full military temperature range of 1Y 4 18[] 4A (72]
—-55°C to 125°C. The SN74HCO9 is NC s 17 NC (o]
characterized for operation from —40°C to 2A f1s ‘GE a4y g
85°C. NC []7 15[] NC
2B 18 1a[] 38 T
FUNCTION TABLE (each gate) 10 11 12 13
INPUTS | OUTPUT 22953
A B Y 5}
HoH H NC —No internal connection
LoX L
X L L logic diagram (positive logic)
logic symbolT A
D
()
1A—— & (3)
(2) Qv
18—
4)
2A—— L_®,,
2815 —
9)
3A—— @ .
18 (10) —
(12)
4A—— o
48 (13)
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information Copyright © 1984, Texas Instruments Incorporated
current as of ppul.),limo‘n date. J?dlm nc:‘l'hrm to
spcciﬁutwm erms exas | uments E x AS
standard inty. Producti -
sintard warrat, Prodction pocesio et ot [\ STRUMENTS 245
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SN54HCO09, SN74HC09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VO « « c v vt v e e i ittt it i i e e i e -05Vto7V
Input clamp current, IK(V] < OorV] > VCC) .. oot +20 mA
Output clamp current, IOK(VO < OorVO > VCC) -t v v v i i it +20 mA
Continuous output current, I0 (VO = OtoVCC) - oo oo i it i +25 mA
Continuous current through Vec or GND pins . . ... ... o it i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ................ 260°C
Storage temperature range . .. ... ... ....c.cuuureennnerennnnneennneenn -65°C to 150°C
2 tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
T contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
2 recommended operating conditions
(@) SN54HC09 SN74HC09 ONIT
» MIN NOM MAX | MIN NOM MAX
|w ] Vce  Supply voltage 2 5 6 2 5 6 \
(5] Vee =2V 1.6 1.5
S. VIH High-level input voltage Vee =45V 3.15 3.15 v
8 Vee = 6V 4.2 4.2
7 Vee =2V ) 0.3 0 0.3
ViL Low-level input voltage Vecc =45V o] 0.9 0 0.9 \
Vec =6V 0 1.2 0 1.2
\] Input voltage Y] Vee 0 Vee \
Vo Output voltage 0 vce 0 vce \
Vec = 2V 0 1000 0 1000
tt Input transition (rise and fall) times Ve =45V o 500 o 500 | ns
Vec =6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HC09 SN74HCO09
PARAMETER TEST CONDITIONS Vee MIN TP MAX | MIN _ MAX | MIN _MAX UNIT
loH Vi = Vjy or Vi, Vo = Vee 6V 0.01 0.5 10 5| A
2V 0.002 0.1 0.1 0.1
Vi = Viqor Vi, loL = 20 A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \%
Vi = Viqor Vi, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Vjgor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
]} V| = Vggor 0 6V +0.1 +100 +1000 +1000 nA
Icc Vi =Vccor0,lg=0 6V 2 40 20 rA
Ci 206V 3 10 10 10 pF
i
2-46
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SN54HC09, SN74HCO09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-DRAIN OUTPUTS

switching characteristics over recommended operating free-air temperature range (uniess otherwise
noted), RL = 1 kQ, C = 50 pF (see Note 1)

Ta = 25° SN54HCO! N74H
PARAMETER FROM (INPUT) TO (OUTPUT) Vee A s°c C09 S c09 UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 60 105 155 131
tPLH AorB Y 4.5V 13 25 36 31 ns
6V 10 23 31 27
2V 50 100 150 125
tPHL AorB Y 4.5V 10 20 30 25 ns

6V 8 17 25 21 2

2V 38 75 110 95
tf Y 45V 8 15 22 19 ns »
6V 6 13 19 16 o
L
de Power dissipation capacitance per gate No load, Tp = 25°C 20 pF typ [ q>,
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 0
o
Q
I

i
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SN54HC10, SN74HC10
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘*Small

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

Dependable Texas Instruments Quality and
Reliability

description

These devices contain three independent 3-input
NAND gates. They perform the Boolean
functions Y =A«B«C or Y =A +B + C in positive

SN54HC10 . . . J PACKAGE
SN74HC10 . . . D OR N PACKAGE

(TOP VIEW)
1A Uae[JVvee
182 1301c
2as 1201y
28[J+ 11[d3c
2c[]s 10[d38B
2v[Js 9[]13A
GND 7 8[]3Y

logic.
The SN54HC10 is characterized

SN54HC10 . . . FK PACKAGE

for operation

over the full military temperature range of
—65°C to 125°C. The SN74HC10 is
characterized for operation from —40°C to

85°C. 2A
NC
FUNCTION TABLE (each gate) 2B
NC
INPUTS ouTPUT 20
A B8 C v
H H_H L
L x X H
X L X H
X x L H
logic symbolt logic diagram
At =
1B (2) L_\_(‘IZ) v
1c (13)
2A (3)
p® NG
218
aat®)
3B (10) (8 3y
ac_11)

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

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

(TOP VIEW)

<o 3o
2 > 2

-

2 1 20 19
81y
17(NC
16[]3C
15[INC
14]38

= <IN N JC LI Y

10 11 12 13

>0 >Jg
NZZOm
O

NC—No internal connection

(positive logic)

=

ow>

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

Texas ".’?
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SN54HC10, SN74HC10
TRIPLE 3-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature range

Supply Voltage, VG - - oo oo e -05Vto7V
Input clamp current, IK (V] < Oor VI > VCg) .o +20 mA
Output clamp current, IOK (VO < 00r VO > VCC -+ v v vt v e et e e e e e +20 mA
Continuous output current, I0 (VO = 0toVCC) - ... oo +25 mA
Continuous current through VCC or GND pins . . . .. ..o ittt e e +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
Storage temperature range . . .. ... ..o vt v uinm ettt e e —-65°C to 150°C

1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

onl

y., and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

recommended operating conditions

SN54HC10 'SN74HC10
MIN NOM MAX | MIN NOM MAX UNIT
Vce  Supply voltage 2 5 6 2 5 6 \%
Vee =2V 1.5 1.5
VIH High-level input voltage Vee = 45V 3.156 3.15 v
Vee =6V 4.2 4.2
Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V o 0.9 0 0.9 \
Vee =6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 Vce \
Vo Output voltage [ \Zolo 0 Vee \
Vee =2V 0 1000 0 1000
tt Input transition (rise and fall) times Vce =45V 0 500 0 500 ns
Vee = 6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C

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

noted)
Ta = 25°C SN54HC10 SN74HC10
PARAMETER TEST CONDITIONS Vce MIN TYP  MAX MIN_ MAX MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = ViqorVi, loH = —20sA 45V 4.4 4499 4.4 - 4.4
VoH 6V 5.9 5.999 5.9 5.9 \2
Vi =ViqorVy, lopg = —4mA 45V | 3.98 4.30 3.7 3.84
Vi = VigorVy, lgH = ~-5.2mA 6V | 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor Vi, loL = 20 sA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi = ViHor Vi, loL = 4 mA 45V 017 0.26 0.4 0.33
Vi = Vjqor Vi, loL = 5.2mA 6V 0.15 0.26 0.4 0.33
I V) = VgcorO 6V +0.1 +100 + 1000 +1000 nA
Icc Vi = Vggor0O,lgp =0 6V 2 40 20 uA
C; 2to 6V 3 10 10 10 pF
i
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SN54HC10, SN74HC10
TRIPLE 3-INPUT POSITIVE-NAND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HC10 SN74HC10
PARAMETER vee A uNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
2V 35 95 145 120
tpd A, B, orC Y 4.5V 10 19 29 24 ns
6V 9 16 25 20
2V 23 75 110 95
tt Y 45V 6 15 22 19 ns
6V 5 13 19 16 2
[ Cpd Power dissipation capacitance per gate l No load, TA = 26°C l 25 pF typ ‘ 8
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. .g
a
Q
I
i
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SN54HC11, SN74HC11
TRIPLE 3-INPUT POSITIVE-AND GATES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small SN54HC11 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HC11 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A Ya[Jvee
® Dependable Texas Instruments Quality and 18032 13J1c
Reliability 2as  12[d1y
28[Ja % 3C
description 2c(Qs w38
. . . . 2v[e 9[]3A
These devices contain three independent 3-input GND 7 s[]3y 2

AND gates. They perform the Boolean functions

Y = A.B:Cor Y = A+B+C in positive logic. SNE4HC11 . . . FK PACKAGE

[/}
The SN54HC11 is characterized for operation (TOP VIEW) (4]
over the full military temperature range of %) 2
—-55°C to 125°C. The SN74HC11 is @ <9 gg 5
characterized for operation from —40°C to g g e g g g oy a
85°C 3 2 12019
2A[ 4 81y (7]
FUNCTION TABLE (each gate) NCcp s 17UNC o
28[) 6 16[]3C S
INPUTS OUTPUT Ncf) 7 sine o
A B C Y 2cis 14138 T
R S1802 1
Loxox - >0 0 ><
X L X L NZZ0Om
X X L L ©
NC—No internal connection
logic symbolt
logic diagram (positive logic)
(1)
1A-———-1 &
(2 (12) A
e R =
) e
a3
) ©_,,
2018
aat9)
280100 ® .
sc_t1n)
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to /)
dﬁaﬁnm per I"I.l (‘u::nts of Tcxt::‘i Im.;umm: T 2.53
standard warranty. Production proc ng 4does n -
Rocessarily Include testing of 4l paramaters. INSTRUMENTS
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SN54HC11, SN74HC11
TRIPLE 3-INPUT POSITIVE-AND GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VO C -t vttt vttt ittt et -05Vto7V
Input clamp current, IK(V] < 0or V] > VCC) « oo iiii i .. 220 mA
Output clamp current, IoKIVO < 0orVO > VCC) ... o ii it +20 mA
Continuous output current, o (Vo =0toVee) ..o cio oo e +25 mA
Continuous current through Vcc or GND pins . ........ ..., . £50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ................ 260°C
Storage temperature range . . . ... ... ...ttt —65°C to 150°C
2 TStresses beyond those listed under ‘“absolute maximum ratings’’ may cause permanent damage to the devuce These are stress ratlngs
only, and functional operation of the device at these or any other conditions beyond those indi d under * ded g
I contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device rehablllty
(%) . i
g recommended operating conditions
O SN54HC11 SN74HC11 UNIT
] MIN NOM MAX | MIN NOM MAX
(w] Vce  Supply voltage 2 5 6 2 5 6 \
® Vee =2V 1.5 1.5
S. VIH High-level input voltage Vecec =45V 3.15 3.16 Vv
by Vee = 6V 4.2 4.2
(7] Vee =2V 0o 0.3 0 0.3
ViL Low-level input voltage Vcc =45V o 0.9 0 0.9 v
Vee = 6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 vee \
Vo Output voltage 0 Vce 0 Vee \2
Vee = 2V 0 1000 ) 1000
tt Input transition (rise and fall) times Vec =45V o 500 o 500 ns
Vee =6V o 400 (o] 400
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HC11 SN74HC11
PARAMETER TEST CONDITIONS Vee NI TYP MAX | MIN _MAX MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
VI = Vjqor Vi, IoH = —20 uA 45V 4.4 4.499 4.4 4.4
VOoH 6V 5.9 5.999 5.9 5.9 v
Vi = Viqor Vi, loH = -4 mA 45V 3.98 4.30 3.7 . 3.84
Vi = Vjgor ViL, IoH = —5.2 mA 6V |548 65.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor V), loL = 20 gA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vi or ViL. loL = 4 mA 45V 0.17 0.26 0.4 0.33
V) = Viqor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
Iy V) = Vcg or O 6V £0.1 £100 +1000 £1000 | nA
Icc Vi =Vgcor0,lg =0 6V 2 40 20 uA
Ci 2to 6V 3 10 10 10 pF
i
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SN54HC11, SN74HC11
TRIPLE 3-INPUT POSITIVE-AND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)

Ta = 256°C SN54HC11 SN74HC11
PARAMETER FROM (INPUT) TO (OUTPUT) Vece UNIT
MIN TYP MAX [ MIN MAX | MIN MAX
2V 35 100 150 125
tpd A, B, orC Y 45V 10 20 30 25 ns
6V 8 17 25 21
2V 25 75 110 95
tt Y 4.5V 7 15 22 19 ns
6V 5 13 19 16 2
Cpd Power dissipation capacitance per gate No load, Tp = 25°C [ 250Ftyp | ¢
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 8
-
>
a
Q
I
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SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic **Small
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These Schmitt-trigger devices contain six
independent inverters. They perform the Boolean
function Y = A.

The SN54HC14 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74HC14 is
characterized for operation from —40°C to
85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1A T @
o f @,y
3A (5) (6) 3y
an—2 LI
5A (11) (10) 5y
6a13) n2)

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

logic diagram (positive logic)

SN54HC14 . . . J PACKAGE

SN74HC14 . . . D OR N PACKAGE

(TOP VIEW)
1Ay Uhagvee
w2 13[0s6A
243z 12[]ey
2YE4 11[]sA
3A[]s  1o[]sY
3y e o[ J4A
GND (7 8[]ay

SN54HC14 . . . FK PACKAGE

(TOP VIEW)

Q
03
r2298

12019

3 2

2a[)4 18(]
NC {15 17(]
AR 16(]
NC[]7 15(]
3A )8 14[]
910111213

>0 >«
mzZ <<
G}

NC —No internal connection

NC
5Y

N

HCMOS Devices
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SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VO C - - - o v e e -05Vto7V
Input clamp current, IK (V] K 00or V) > VCC) v i i it i e +20 mA
Output clamp current, IoK (VO < 00rVO > VCC -+ttt v e oo e i e e e e e +20 mA
Continuous output current, I0 (VO = 0 to VCC) - - - v oo v v i +25 mA
Continuous current through Vcc or GND pins . . . .. .. ... e +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
Storage temperature range . .. ... ... ..ot tui it e —65°C to 150°C

1 Stresses beyond those listed under *’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

recommended operating conditions

s901n8@ SOWOH E

SN54HC14 SN74HC14 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc Supply voltage 2 5 6 2 5 6 '
Vee =2V 1.6 1.5
ViH High-level input voltage Ve =45V 3.15 3.15 \
Ve = 6V 4.2 4.2
Ve =2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V 0 0.9 0 0.9 \
Veg =6V 0 1.2 0 1.2
Vi Input voltage 0 Vce 0 Vece \
Vo Output voltage o] Vee 0 Vee \4
Ta Operating free-air temperature - 55 125 | -40 85 °C

2-58
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SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

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

noted)
Ta = 26°C SN54HC14 SN74HC14
PARAMETER TEST CONDITIONS Vee MIN  TYP  MAX MIN_ MAX MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vigor Vi, IgH = —20 A 45V | 4.4 4.499 4.4 4.4
VOoH 6V 5.9 5.999 5.9 5.9 \2
Vi = Vijqor V|, lgH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = ViqorVy, lpg = —5.2 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor V|, loL = 20 A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vigor Vi, loL = 4 mA 45V 0.17 0.26 0.4 0.33
V) = Vljor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
2v | 0.70 1.2 150 [ 0.70 1.50 { 0.70 1.50
VT4 45V | 1565 25 3.16 | 155 3.15 ) 155 3.15 \
6V | 2.10 3.3 420} 2.10 4.20 | 2.10 4.20
2V | 0.30 0.6 1.00 [ 0.30 1.00 | 0.30 1.00
'3 45V | 0.90 1.6 245|090 245 | 0.90 245 \
6V | 1.20 2.0 3.20|1.20 3.20 | 1.20 3.20
2V | 0.20 0.6 1.20]0.20 1.20 | 0.20 1.20
VT4 — VT 45V | 0.40 0.9 210|040 2.10 | 040 210 \%
6V | 0.50 1.3 250 [ 0.60 2.50 | 0.50 2.50
I V| = Vcg or 0 6V +0.1 100 +1000 +£1000 | nA
Icc Vi = Vgcor0, lg =0 6V 2 40 20 #A
Ci 2t0 6V 3 10 10 10 pF

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted), Ci. = 50 pF (see Note 1)
FROM T0 Ta = 25°C SN54HC14 | SN74HC14
UNIT

PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX | MIN MAX
2V 55 125 190 165

tpd A Y 45V 12 25 38 31 ns
6V 1 21 32 26
2V 38 75 110 95

t¢ Y 45V 8 15 22 19 ns
6V 6 13 19 16

Cpd Power dissipation capacitance per inverter No load, Tp = 25°C 20 pF typ

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54HC20, SN74HC20

DUAL 4-INPUT POSITIVE-NAND GATES

02684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘*Small

Outline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil

DIPs

Reliability

description

Dependable Texas Instruments Quality and

These devices contain two independent 4-input
NAND gates. They perform the Boolean

functions Y = A«B«CeDorY =

A+B+C+Din

SN54HC20 . . . FK PACKAGE

SN54HC20 . . . J PACKAGE
SN74HC20 . . . D OR N PACKAGE

(TOP VIEW)
1A UiQvee
B2 1320
Nnc(ds  12P2c
1cs nfdnc
1oQs 1wofJ28
1y s o[]2A
enodr s[Jay 2

itive logic. ]
pos ogic (TOP VIEW) )]
The SN54HC20 is characterized for operation o 0O
over the full military temperature range of o < tz) g Q q>;
-55°C to 125°C. The SN74HC20 is I OrerereTeT— a
characterized for operation from —40°C to 321219
85°C. NC[Ja 18[j2c \n
NCPs 17(ne (@]
FUNCTION TABLE (each gate) 1cfe s[NC b7
NC )7 1s(nc (&)
INPUTS OuTPUT 10fs 14028 T
A B C D Y 9 101112 13
H H H H L ooooom
L X X X H 992§
X L X X H ©
x x L X H NC —No internal connection
X X X L H
. logic diagram (positive logic)
logic symbolt
18—
e S =
(2)
18— 2A —df
@ (N6 .y 28— 2y
1C ——d 20—
10 (5)
Py
(10)
28— N (8)
(12) ‘ 2v
2C ———
20 (13)
TThis symbol is in accordance with ANSY/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information Copyright © 1982, Texas Instruments Incorporated
st L Bt Texas WP
ions oxas
standard warranty. Production processing does not 2-61
necessarily include testing of all pamm.tm. lNSTRUMENTS
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SN54HC20, SN74HC20
DUAL 4-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperaturé range

Supply vOltage, VG - -« o v v vt e e
Input clamp current, IK(V] < O or V| > VCC) « -+t v v iii e
QOutput clamp current, IoK(Vo < 0 or Vo > V¢
Continuous output current, g (Vo = 0 to V)
Continuous current through V¢ or GND pins
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package

Storage temperature range

recommended operating conditions

+20 mA

260°C
-65°C to 1560°C
TStresses beyond those listed under “‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

SN54HC20 SN74HC20 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 2 5 6 2 5 6 \%
Veg =2V 1.5 1.5
ViH High-level input voltage Ve = 45V 3.15 3.156 \
Vecg =6V 4.2 4.2
Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V 0 0.9 0 0.9 A
Vee = 6V 0 1.2 0 1.2
\7 Input voltage 4] Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
Vee = 2V 0 1000 0 1000
t Input transition (rise and fall) times Vee = 45V 0 500 0 500 ns
Vee =6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C

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

noted)
Ta = 25°C SN54HC20 SN74HC20
PARAMETER TEST CONDITIONS Vee i NA P WA WiN - MAx | win ncn AX UNIT
2V 1.9 1.998 1.9 1.9
Vi =V)gor V|, loH = —20 pA 45V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
VI = Viqor V|, loH = -4 mA 4.5V 3.98 4.30 3.7 3.84
Vi =Vjgor V|, lop4 = —5.2 mA 6V 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor Vi, loL = 20 4A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vijor Vi, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Vjqor V), lgL = 5.2 mA 6V 0.15 0.26 0.4 0.33
Iy V| = Vcg or 0 6V +0.1 100 +1000 +1000 nA
Icc V| = VccorO,lg =0 6V 2 40 20 | uA
Ci 206V 3 10 10 10 pF
i
2-62 I EXAS
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SN54HC20, SN74HC20
TRIPLE 3-INPUT POSITIVE-NAND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

PARAMETER FROM (INPUT) TO (OUTPUT) Vee Ta = 25°C SNS4HC20 SN74HC20 UNIT
MIN TYP MAX | MIN. MAX | MIN MAX
2V 45 110 165 140
tpd A, B C,orD Y 45V 14 22 33 28 ns
6V 11 19 28 24
2V 27 75 110 95
e Y 45V 9 15 22 19 ns
6V 7 13 19 16 2
] Cpd Power dissipation capacitance per gate No load, Tp = 25°C 25 pF typ '

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

HCMOS Devices
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SN54HC21, SN74HC21
DUAL 4-INPUT POSITIVE-AND GATES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘*Small SN54HC21 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HC21 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1Ay Uia] vee
® Dependable Texas Instruments Quality and 182 13020
Reliability Nc[ds 120 2c
1ics n[dNc
description b5 10[J28
. ) . . 1v (e 9] 2A
These devices contain two independent 2-input anD [ af] 2y 2

AND gates. They perform the Boolean functions

Y = A¢«BeCeDorY = A+B+C+D in positive SNE4HC21 . . . FK PACKAGE

i (7]
logic. (TOP VIEW) )]
The SN54HC21 is characterized for operation o <O 8 a 02
over the full military temperature range of - Z>« g
—-55°C to 125°C. The SN74HC21 is > 7 50 19 a
characterized for operation from —-40°C to
85°C NC 14 18(j 2C 17,)

. Nc s 17 NC (@)
FUNCTION TABLE (each gate) 1cfle 16[]NC E
NC 7 15[ NC o
INPUTS OUTPUT
1DpPs 14[] 28 T
A B ¢ D Y 10 11 12 13
H H H H H
L X X X L z29%3
X L X X L Q
X X L X L ) | .
X X X L L NC—No internal connection
X logic diagram (positive logic)
logic symbolt
1A
At 2 1B ——— 1y
2) 1c
18 (6) Wy 1D —
1o 4L
10 (5) :ZZ:
a8 by :)— 2y
28 0 ® 2D
2 (12)
20 (13)
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
currg;\.t atg of plllllil:;tintll date. r(;lductsl cntl:furm :: TE %
specifications per the terms of lexas Instrumen xAS
standard warranty. Production processing does not 2-65
necessarily include testing of ."“ paum:ters. lNST RUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



SN54HC21, SN74HC21
DUAL 4-INPUT POSITIVE-AND GATES

absolute maximum ratings over operating free-air temperature ranget
Supply voltage, VCC -+ - v v v v vt e et e e i .

Input diode current, IK(V] < Oor Vi > VCC) . oot
Output diode current, IoK(VO < OorVQ > VCC) -« oo oo
Continuous output current, I0 (VO = Oto VCC) .« oot v i it

Continuous current through Vcc or GND pins ‘
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package

Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ................
Storage temperature range . . . ... ... . ... euueunrennenn e

2 tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2] . -
g recommended operating conditions
8 SN54HC21 SN74HC21 UNIT
MIN NOM MAX | MIN NOM MAX
(w ) Vce  Supply voltage 2 5 6 2 5 6 v
(1] Ve = 2V 1.5 1.5
.<-. VIH High-level input voltage Ve =45V 3.15 3.15 \
8 Vce =6V 4.2 4.2
(7} Vee =2V 0 0.3 o 0.3
ViL Low-level input voltage Vece = 45V o 0.9 0o 0.9 \"
Vee = 6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 vce \4
Vo Output voltage 0 Vce 0 Vee \4
Vee =2V 0 1000 [ 1000
tt Input transition (rise and fall) times Vce =45V 0 500 o 500 ns
Vee =6V 0 400 0 400
TA = Operating free-air temperature -55 125 | -40 85 °C

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

noted)
PARAMETER TEST CONDITIONS Vee Ta = 25°C SNS4HC21 SN74HC2 UNIT
MIN  TYP MAX| MIN MAX | MIN MAX
2V 1.9 1.998 1.9 1.9
Vi = Vjgor Vi, IoH = —20 A 4.5V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
Vi = VijgorVy, lgH = -4 mA 4.5V 3.98 4.30 3.7 3.84
Vi = Viqor Vi, loH = -5.2mA 6V 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
V| = Viqor Vi, loL = 20 sA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \"
Vi = Viqor V|, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
V| = ViHor Vi, lgL = 5.2 mA 6V 0.15 0.26 0.4 0.33
I V| = Vgcor 0 6V +0.1 £100 +1000 +1000 nA
Icc Vi =Vgcor0O,lp=0 6V 2 40 20 rA
Ci 2to 6V 3 10 10 10 pF

INSTRUMENTS
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SN54HC21, SN74HC21
DUAL 4-INPUT POSITIVE-AND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), C. = 50 pF (see Note 1)

Ta = 25°C SN54HC21 SN74HC21
PARAMETER FROM (INPUT) TO (OUTPUT) Vece A UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 44 110 165 140
tpd A, B, C,orD Y 45V 14 22 33 28 ns
6V 11 19 28 24
2V 29 75 110 95
tt Y 4.5V 10 15 22 19 ns
6V 8 13 19 16 2
de Power dissipation capacitance per gate No load, Tp = 25°C 25 pF typ | (7}
Q
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. Q
-
>
a
S
-
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SN54HC27, SN74HC27
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘“Small SN54HC27 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74HC27 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A [0 UaJvVee
® Dependable Texas Instruments Quality and 1802 1f1cC
Reliability 2AJs 12 % 1Y
28[J4 n1[d3c
description ZCE 5 10 % 38
. . . . PARE (3 9] |3A
These devices contain three independent 3-input GNp[17 8[] 3y 2

NOR gates. They perform the Boolean functions
Y=A+B+C or Y=A.B«C in positive logic.

SN54HC27 . . . FK PACKAGE
The SN54HC27 is characterized for operation (TOP VIEW)

over the full military temperature range of

-55°C to 125°C. The SN74HC27 is

characterized for operation from —40°C to
85°C.

181y

FUNCTION TABLE (each gate) 17[JnC

3C

NC

f; 3B

INPUTS OUTPUT
Y

HCMOS Devices

9 10111213

-~ X X I|>
- X I X|®
r I X X[|O

L

L

L >00>4dg
NZZM0

H (G}

NC— No internal connection

logic symbolt ) » .
logic diagram (positive logic)

21

T | A
182 a2 .. B_—‘DO_Y
(13) C—_

1c |
a3
N Ne
2615
3A———-‘9)

3812 | N8 oy
(11)

3C

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to y}
spacifications per the terms of Texas Instruments
standard warranty. Production processing does not

EXAS
necessarily include testing of all parameters. INST RUMEN’FS
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SN54HC27, SN74HC27
TRIPLE 3-INPUT POSITIVE-NOR GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, Vcc
Input clamp current, I (V] < OorVI > VCE) ..o iviiiiiiinn
Output clamp current, IgK (Vo < 0 or Vg > VcC
Continuous output current, 1o (Vo = 0 to Vce)
Continuous current through Ve or GND pins

Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package .
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package .

Storage temperature range

+20 mA

2 1 Stresses beyond those listed under ‘’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratlngs
only, and functional operation of the device at these or any other conditions beyond those indi d under * ded
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device rellablllty
(2]
g recommended operating conditions
N SN54HC27 SN74HC27 UNIT
MIN NOM MAX | MIN NOM MAX
U Ve Supply voltage 2 5 6 2 5 6 \'
2 Vee =2V 1.5 1.6
o V|H High-level input voltage vVee =45V 3.15 3.15 v
(4] Vec =6V 4.2 4.2
@ Vee = 2V 0 0.3 0 0.3
V|L Low-level input voltage Ve =45V 0o 0.9 0.9 v
Vee =6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Vee [ Vee \4
Vee =2V 0o 1000 (o] 1000
ty  Input transition (rise and fall) times | Vcc = 4.5V 0 500 o 500 ns
Vee =6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 256°C SN54HC27 SN74HC27
PARAMETER TEST CONDITIONS Vee MN_ TP MAX | MIN MAX | MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi =ViHor V), loH = —204A 4.5V 4.4 4.499 4.4 4.4
VOH 6V | 5.9 5999 5.9 5.9 v
Vi =ViHor V|, loH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = ViqorV), lpH = —5.2mA 6V | 5648 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
V) = ViHor Vi, loL = 20 A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi = Vijgor Vi, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Viqor Vi, loL = 5.2mA 6V 0.15 0.26 0.4 0.33
] V| = Vggor O 6V +0.1 +100 + 1000 +1000 nA
lcc Vi =Vggor0,lg =0 6V 2 40 20 pA
Ci 2t06 V 3 10 10 10 pF
Texas W
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SN54HC27, SN74HC27
TRIPLE 3-INPUT POSITIVE-NOR GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Ci. = 50 pF (see Note 1)

FROM TO TA = 26°C SN54HC27 SN74HC27
PARAMETER vV
E (INPUT) (OUTPUT) cc MIN TYP MAX | MIN MAX | MIN MAX unIT
2v 35 20 135 115
tpd A,B,orC Y 45V 10 18 27 23 ns
6V 9 15 23 20
2v 27 75 110 95
1% Y 45V 7 15 22 19 ns
6V 6 13 19 16 2
Cpd ] Power dissipation capacitance per gate l No load, Tp = 256°C I 25 pF typ | 3
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. -g
a
o
(&)
I
'.
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SN54HC30, SN74HC30
8-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

Dependable Texas Instruments Quality and
Reliability

description

These devices contain a single 8-input NAND
gate and perform the following Boolean
functions in positive logic:

Y = AeBeCeDeEeFeGeH
or
Y = A+B+C+D+E+F+G+H
The SN54HC30 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74HC30 is

characterized for operation from -40°C to
85°C.

FUNCTION TABLE

INPUTS A THRU H OU-I;PUT
All inputs H L
One or more inputs L H
logic symbolt
A (1) v &
B (2)
¢ (3)
D (4) @) v
(5)
E
£ (6)
G (11)
H (12)

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and

1EC Publication 617-12.

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

SN54HC30 . . . J PACKAGE
SN74HC30 . . . D OR N PACKAGE

(TOP VIEW)
A0+ Uis[Jvee
B[z 13%NC
cs 1200n
p[s nQde
eds 1o[INC
FEB s[INC

GND []7 sy

SN54HC30 . . . FK PACKAGE

{TOP VIEW)
Q

0 00

oLZ>2

3 2 12019
clhs 18 H
NC 5 17[nc
pps 16f]a
NC 7 15[INC
E[)s 14[INC

9 10111213

waoo>o
Z 2 =4

NC—No internal connection

logic diagram (positive logic)

—

IO MmO O

N

HCMOS Devices

PRODUCTION DATA documents contain information

current as of publication date. Products conform to i
specifications per the tarms of Texas Instruments TeEXxAS

standard warranty. Production processing does not

necessarily include testing of all parameters. NSTRUMEN‘IS
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SN54HC30, SN74HC30
8-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature ranget

Supply VOltage, VG « -+ v v v ettt e e e e -05Vto7V

Input clamp current, K (V] < Oor Vi > VCGQ) ... oo
Output clamp current, IOK (VO < 0orVO > VCC - -+ v v oo
Continuous output current, 0 (Vo = OtoVeg) ... oo
Continuous current through Vcc orGND pins . .. ........ ... ... ... ... ... ..

Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or Npackage ............... 260°C
Storage temperature range . . .. ... ..ottt —65°C to 150°C
2 1 Stresses beyond those listed under ‘*absolute maximum ratings'* may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2]
< recommended operating conditions
o SN54HC30 SN74HC30
» MIN NOM MAX | MIN NOM MAX unIr
U Vcc Supply voltage 2 5 6 2 5 6 \
(1] Vee = 2V 15 15
s- V|H High-level input voltage Vcec =45V 3.15 3.15 \%
8 Vee = 6V 4.2 4.2
(7] Vec =2V 0 0.3 0 0.3
VijL Low-level input voltage Veec =45V 0 0.9 0 0.9 \%
Vcg =6V 0 1.2 0 1.2
Vi Input voltage 0 Vece 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
Vec =2V 0 1000 0o 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 o 500 ns
Vec = 6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C

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

noted)
Ta = 25°C SN54HC30 SN74HC30
PARAMETER TEST CONDITIONS Vee MIN TP MAX | MIN_ MAX | MIN _ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = VijorVy, loH = —204A 45V | 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 v
Vi =VjqorVy, loy = —4mA 45V | 3.98 4.30 3.7 3.84
Vi =VjqorVy, loH = —-5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vijqor Vi, loL = 20 A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi =VigorVy, loL =4mA 4.5V 0.17 0.26 0.4 0.33
Vi =VjqorVy, lpL =52mA 6V 0.16 0.26 0.4 0.33
Iy Vi = VggorO 6V +0.1 +100 + 1000 + 1000 nA
Icc V| = Vgcor0,lg =0 6V 2 40 20 uA
C; 2t06V 3 10 10 10 pF
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SN54HC30, SN74HC30
8-INPUT POSITIVE-NAND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), C|. = 50 pF (see Note 1)

FROM = 25°
PARAMETER RO TO vee TA = 25°C SN54HC30 SN74HC30 UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX [ MIN MAX
2V 51 130 195 165
tpd A thru H Y 4.5V 15 26 39 33 ns
6V 12 22 33 28
2V 28 75 110 95 -
te Y 4.5V 8 15 22 19 ns
6V 6 13 19 16 2
Cpd : Power dissipation capacitance per gate No load, Tp = 25°C 22 pF typ | 3
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. -‘;’
4]
(a]
o
(&]
X
XAS JU’
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SN54HC32, SN74HC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘’Small
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

® Dependable Texas Instruments Quality and
Reliability
description

These devices contain four independent 2-input
OR gates. They perform the Boolean functions
Y = A+BorY = A-Bin positive logic.

SN54HC32 . . . J PACKAGE
SN74HC32 . . . D OR N PACKAGE

(TOP VIEW)
1A Ua]vece
182 1348
1wz 1204A
2aJs n1[Jay
28[0s 10[]38
2v([e o[13A
Gno[]r s[d3Y 2

. SN54HC32 . . . FK PACKAGE 17
The SN54HC32 is characterized for operation (TOP VIEW) o
over the full military temperature range of o o
-55°C to 125°C. The SN74HC32 is m<Q Om 2
characterized for operation from —40°C to e a
85°C. 21
4A \n
FUNCTION TABLE NC o
(each gate) 4y E
NC Q
INPUTS OUTPUT 3B T
A 8 Y 10 11 12 13
H X H
X H H X88%3
L L L o
NC—No internal connection
logic symbolt
logic diagram (positive logic)
a0 >1 @ P
2) ——1v A ‘
18 ] 8 Y
@) b
28— 6,y
28— ‘
a9 @
P 3Y
38 10 |
(12)
aA f Lo,
a5 113!
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to 1/
spacifications per the terms of Texas Instruments TEXAS 2.77

standard wammx. Production processing does not
necessarily include testing of all parameters.
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SN54HC32, SN74HC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC « .« -« v oot e e e e -05Vto7V
Input clamp current, Ik (V] < Oor V| > Veg) ... .. N +20 mA
Output clamp current, IoOK (VO < 00orVO > VCC -+ v v vt e v iniiie FE +20 mA
Continuous output current, I0(VO = 0toVCC) .- oo oot +25 mA
Continuous current through VeCc or GND pins ... . ........ .. i, +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ............... 260°C
Storage temperature range . . . ... ... ....euteeretttetan et —-65°C to 150°C
2 T Stresses beyond those listed under **absol Xi ings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indi d under “‘r ded op ing
I ditions’’ is not implied. Exp e to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2]
< recommended operating conditions
o SN54HC32 SN74HC32
» MIN NOM MAX | MIN NOM MAX UNIT
O [ Vcc Supply voltage 2 5 6 2 5 6 v
(1] Vee =2V 1.5 1.5
S- ViH High-level input voitage Veec =45V 3.15 3.15 \
8 Ve =6V 4.2 4.2
(7] Vee =2V (o] 0.3 0 0.3
ViL Low-level input voitage Vee =45V o 0.9 o 0.9 Vv
Vee = 6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 Vee \2
Vo Output voltage 0 Vee o Vee \
Vee =2V 0o 1000 0 1000
t¢  Input transition (rise and fall) times | Vocc = 4.5V o 500 0 500 ns
Veg =6V 0 400 0 400
Ta Operating free-air temperature - 55 126 | —40 85 °C

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

Ta = 26°C SN54HC32 SN74HC32
PARAMETER TEST CONDITIONS Vee N TP WAX | MmN MAX | M MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi =ViHor Vi, IoH = —20 A 45V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 \
Vi =ViqorVy, lopH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = ViqorV), loH = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor Vi, loL = 20 uA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi =Vigor Vi, loL = 4mA 4.5V 0.17 0.26 0.4 0.33
Vi = Viqor V), loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
1] V) = Vecor 0 6V +0.1 £100 + 1000 +1000 nA
lcc Vi = Vegor0,lg =0 6V 2 40 20 rA
Ci 2to 6V 3 10 10 10 pF
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SN54HC32, SN74HC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)

FROM T0 Ta = 25°C SN54HC32 | SN74HC32
PARAMETER (INPUT) (OUTPUT) Vee MN  TYP MAX | MIN MAX | MiN_max | "N
2V 50 100 150 125
thd AorB % 45V 10 20 30 25 | ns
6V 8 17 25 21
2V 38 75 110 95
te % 45V 8 15 22 19| ns
6V 6 13 19 16 2
| Cpd I Power dissipation capacitance per gate L No load, Tp = 26°C 20 pF typ J

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

HCMOS Devices
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SN54HCT32, SN74HCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D3246, NOVEMBER 1988

® Inputs are TTL-Voitage Compatible SN54HCT32 . . . J PACKAGE
X o SN74HCT32 ... D OR N PACKAGE
® Package Options Include Plastic ‘‘Small (TOP VIEW)
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 1A Uadvee
DIPs 18[J2 1348
i 1wz  12[0aA
® Dependable Texas Instruments Quality and 2a]s 1[4y
Reliability 280s 1038
_n 2v[Je 9[]3A
description ano 7 8[]3Y 2
These devices contain four independent 2-input
OR gates. They perform the Boolean functions SN54HCT32 . . . FK PACKAGE
Y = A«BorY = A+B in positive logic. (TOP VIEW) 3
The SN54HCT32 is characterized for operation 0<O Om =
over the full military temperature range of - - Z >3 >
—55°C to 125°C. The SN74HCT32 is 2 8
characterized for operation from —40°C to
85°C. (72
o
FUNCTION TABLE =
(each gate) (&]
INPUTS | OUTPUT 10111213 T
A el v x285%
H X H 15}
X H H . .
L L L NC—No internal connection
" logic diagram iti i
logic symbolt g gram (each gate) (positive logic)
—
(1)
1A ‘ >1 @) B
182! —1Y
@)
2A et ©,y
2818 —
3A _(9)—— ‘8)
Y
35 19 3
(12)
aA an .
PRSI LE]
1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain ,.m” . Copyright © 1988, Texas Instruments Incorporated,
current as of publication date. Products conform to /}
C/ the terms of Texas Instruments 2-81

specifications per
Retatuarily etud tosting f Socersing Joes not INSTRUMENTS
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SN54HCT32, SN74HCT32 :
QUADRUPLE 2-INPUT POSITIVE-OR GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC - -+« o oo e -0.5Vto7V
Input clamp current, IK (VI < Oor VI > VCC) v v i i +20 mA
Output clamp current, IOK (VO < 00orVO > VCC) -+ v v v iii i +20 mA
Continuous output current, I (VO = 0toVCC) ... ..o +25 mA
Continuous current through Ve orGND pins . . ... .. ..o +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ............... 260°C
Storage temperature raNgE . . ... ..o vttt ie e e e e e —-65°C to 150°C
2 tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
I ' . -
¢ recommended operating conditions
§ SN54HCT32 SN74HCT32
(@] ) . MIN NOM MAX | MIN NOM MAX unT
W [Vcc  Supply voltage 25 5 55| 45 5 55| V
lw) VIH High-level input voltage ) Veg =45Vtob5V 2 2 \
[5:) VL Low-level input voltage Vece = 4.5Vt 5.5V 0 0.8 ] 0.8 Vv
S, \4] Input voltage 0 Vee 0 Vee \4
[} Vo Output voltage 0 Vece 0 Vce \
8 tt Input transition (rise and fall) times [o] 500 o]} 500 ns
TA Operating free-air temperature - 55 125 | -40 85 °C
1/
2-82 EXAS
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SN54HCT32, SN74HCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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

TA = 25°C SNS4HCT32 | SN74HCT32

P TER T T
ARAMETEI EST CONDITIONS Vee MIN_ TYP MAX | MIN MAX | MIN MAX UNI
v Vi =Vigor Vi, loH = —20 A 4.5V 4.4 4.499 4.4 4.4 v
OH Vi = ViHor Vi, loH = -4 mA 45V | 3.98 4.30 3.7 3.84
v Vi = ViqorVy, loL = 20gA 4.5V 0.001 0.1 0.1 0.1 v
oL Vi = Vigor Vi, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
I V| = Vg or 0 5.5V +£0.1 +100 +1000 £1000 | nA
Icc V| =Vecor0, Ilg=0 5.5 V 2 40 20 [ A
One input at 0.5 Vor 2.4V, 2
Icct 5V 1.4 4 3 2.9 A
Alec Other inputs at 0 V or Ve 55 2 ™
4.5 to (2]
Cj 3 10 10 10 F
i 5.5V P o
2
TThis is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcg. >
[}
switching characteristics over recommended operating free-air temperature range (unless otherwise (a]
noted), CL = 50 pF (see Note 1) (7))
FROM TO Ta = 25°C SN54HCT32 | SN74HCT32 o
PARAMETER (INPUT) (OUTPUT) Vee wiN_ Tve MAX | miN_ max | min max | OVT | 2
¢ AorB v 45V 15 24 36 30 ns o
pd 55V 13 22 32 27 =
¢ v 4.5V 9 15 22 19 ns
t 5.5V 8 14 20 17
CEd l Power dissipation capacitance per gate [ No load, Tp = 25°C LZO pF typ J

NOTE 1: Load circuit and voltage waveforms are shown in Section 1 of the High-Speed CMOS Logic Data Book, 1988.
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SN54HC36, SN74HC36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small SN54HC36 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74HC36 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1A YUiagvee
® Dependable Texas Instruments Quality and 182 1348
Reliability 1ws  12[J4a
2a0sa  n1[Jay
description 28[Qs  10[]3B
. . . 2v[Je 9[]3A
These devices contain four independent 2-input N[ s[]3y 2

NOR gates. They perform the Boolean functions
Y = A+Bor Y = A«B in positive logic.

SN54HC36 . . . FK PACKAGE 7,
The SN54HC36 is characterized for operation (TOP VIEW) ]
over the full military temperature range of o 0
-55°C to 125°C. The SN74HC36 is m < LZJ é)co q>,
characterized for operation from —40°C to e i a
85°C. n
FUNCTION TABLE (each gate) g
INPUTS OUTPUT o
A B Y I
Ho X L 10 11 12 13
X H L
LoL H X225
Q
logic symbolf NC —No internal connection
L) - . . gt .
1A >1 @ logic diagram (positive logic)
12) S0y
18
Y © A v
(6) S ) B
28
(9)
3A ] ® .,
38 19
4A 42 11
(13) w ayY
48
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to /]
ifications per t}o terms of Texas .In:t;::m: TEXAS 2.85
Wi 3 n 1| L -
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SN54HC36, SN74HC36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

absolute maximum ratings over operating free-air temperature ranget

SUpPly VOItAGE, VO - - -« oottt et e e e s -05Vto7V
Input clamp current, IK(V] K O or VI > VCC) - v v oo ittt +20 mA
Output clamp current, IoKIVO < OorVO > VCC) -+ oo +20 mA
Continuous output current, Io (Vo = OtoVeg) oo e +25 mA
Continuous current through VCC or GND pins . . .. ...ttt +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ................ 260°C
Storage temperature range . ... ... ... ..uueuuinr e ettt -65°C to 150°C
2 tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indi d under ' ded operating
I contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
() . "
g recommended operating conditions
8 MINSN:g’I:IlcasMAX MINSN:I;:IcasMAX UNIT
@] Vee  Supply voltage 2 5 6 2 5 6 v
() Vec =2V 1.5 1.5
5. ViH High-level input voltage Vce =45V 3.15 3.15 v
b4 Vee = 6V 4.2 4.2
(7] Vee =2V o 0.3 0o 0.3
ViL Low-level input voltage Vg =45V (o] 0.9 o 0.9 v
Vecc =6V 0o 1.2 (o] 1.2
V) Input voltage o Vee 0 Vee Vv
Vo Output voltage 0 Vee 0 Vee \
Vec = 2V 0 1000 0 1000
tt Input transition (rise and fall) times Vcec =45V o 500 o 500 ns
Vec =6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 256°C SN54HC36 SN74HC36
PARAMETER TEST CONDITIONS Vee MIN A TYP MAX | MIN _ MAX MIN_ MAX UNIT
2v 1.9 1.998 1.9 1.9
Vi = Vigor ViL, IoH = —20 uA 45V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 v
Vi = VjqorV|, lIoH = —4mA 45V 3.98 4.30 3.7 3.84
Vi = Vigor ViL. IoH = -5.2 mA 6V |548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vjqor Vi, loL = 20 xA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
V| = Vigor Vi, loL = 4 mA 45V 0.17 0.26 0.4 0.33
Vi = VigorVy, lpL = 5.2mA 6V 0.15 0.26 0.4 0.33
I Vi = Vcg or 0 6V £0.1 £100 +1000 £1000 | nA
Icc Vi =Vccor0,ig =0 6V 2 40 20 pA
Ci 2to 6V 3 10 10 10 pF
i}
2-86 EXAS
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SN54HC36, SN74HC36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

TA = 256°C SN54HC36 SN74HC36
PARAMETER FROM (INPUT) TO (OUTPUT) Vee A UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 50 110 150 125
tpd AorB Y 4.5V 10 20 30 25 ns
6V 8 17 25 21
2v 38 75 110 95
ty Y 4.5V 8 15 22 19 ns
6V 6 13 19 16 2
de [ Power dissipation capacitance per gate No load, Tp = 25°C [ 20 pF typ J 3
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. [T}
>
3]
(a]
0
(&)
-
U
l 2-87
NSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



H HCMOS Devices

2-88



SN54HC42, SN74HC42
4-LINE TO 10-LINE DECODERS (1-0f-10)

D2684, DECEMBER 1982 —REVISED JUNE 1989

Full Decoding of Input Logic SN54HC42 . . . J PACKAGE
SN74HC42 . .. Dt OR N PACKAGE
® Al Outputs are High for Invalid BCD (TOP VIEW)
Conditions
1 Vce
® Also for Application as 3-Line to 8-Line 2 A
Decoders 3 B
® Package Options Include Plastic ‘’‘Small : g
Outline’’ Packages, Ceramic Chip Carriers, 6 9
and Standard Plastic and Ceramic 300-mil 5 8 2
DIPs s 7
® Dependable Texas Instruments Quality and
Reliability SN54HCA42 . . . FK PACKAGE ‘d’;
N (TOP VIEW) Q
description S
These monolithic decimal decoders consist of 8
eight inverters and ten four-input NAND gates. 3 5 7 2019
The inverters are connected in pairs to make (7]
BCD input data available for decoding by the (@]
NAND gates. Full decoding of valid input logic E
ensures that all inputs remain off for all invalid (&)
input conditions. I
The SN54HC42 is characterized for operation 9 1011 1213
over the full military temperature range of DO~ ®
—-55°C to 125°C. The SN74HC42 is zz
characterized for operation from —40°C to
85°C. NC—No internal connection
tContact the factory for D availability
FUNCTION TABLE
No. |_INPUTS OUTPUTS logic symbol*
D CBA[{O 1234567829
0 [L LLLfL HHHHHHHHH BCD/DEC
1 |L LLH/HLHHHHHHHH ohttl_g
2 (L LHL(HHLHHHHHHH —
3 |L LHH/HHHLHHHHHH 1,
4 |L HLL|H HHHLHHHHH UL ap~3
5 [L HLH/H HHHHLHHHEH st |, N SIS
6 |L HHL|/H HHHHHLHHH 13) ] S
7 |L HHH|H HHHHHHLHH ¢ 4 sk (6 ¢
8 |H LLL[HHHHHHHHLMH p—12 g N S/
9 |H LLH/HHHHHHHHHL St
H LHL[H HHHHHHHHH 10)
gf>——38
o |H LHH/H HHHHHHHHAH o
J|HHLL/HHHHHHHHHHA of>——>
S (H HLH/H HHHHHHHHH
= H HHL{H HHHHHHHHH ¥These symbols are in accordance with ANSI/IEEE Std 91-1984
H HHH|/H HHHHHHHHH and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
H = high level, L = low level
PRODUCTION DATA documents contain information ’ . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to v}
e ey Bt i o o 289
:te.e';ssarilv include testing of :II parameters. lNST RUMENTS
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SN54HCA42, SNT4HCA2

4-LINE TO 10-LINE DECODERS (1-0f-10)

logic diagram (positive logic)

s82Ine@ SOWOH H'

INPUT A

1

OuUTPUT O

Y

(2

OUTPUT 1

(3

OUTPUT 2

Y

(a

OUTPUT 3

(5

OUTPUT 4

(6

OUTPUTS

Y

(7

OUTPUT 6

(9

OuUTPUT 7

INPUT D QﬂDc ’

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

(10)

OUTPUT 8

INPUT C ‘-'-:’-’D&[D

(11)

OQUTPUT 9

¥
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SN54HC42, SN74HC42
4-LINE TO 10-LINE DECODERS (1-0f-10)

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VcC
Input clamp current, l|k (V| < O or V| > Vcc)
Output clamp current, IoK (Vo < 0 or Vo > Vi)
Continuous output current, Ig (Vo = 0 to Vcc)
Continuous current through Vcc or GND pins
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package
Storage temperature range

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

recommended operating conditions

N

(]
V]
8
>
SN54HC42 SN74HC42 NIt 8
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \" w
Vee = 2V 1.5 1.5 (@]
ViH High-level input voltage Vee = 4.5V 3.15 3.15 \ E
Vee =6V 4.2 4.2 Q
Vee =2V [ 0.3 0 0.3 I
ViL Low-level input voltage Vge = 45V 0 0.9 0 0.9 \
Vee =6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
Vee = 2V 0 1000 0 1000
ty  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0 500 ns
Vee =6V 0 400 0 400
Ta Operating free-air temperature -55 126 | -40 85 °C

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

noted)
Ta = 25°C SN54HC42 SN74HC42
PARAMETER TEST CONDITIONS Vee N TYP  MAX MIN_ MAX | MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vi or Vi, loH = —20 zA 45V | 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 \
Vi =VijqorVy, lpH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = Vjjor Vi, IoH = ~5.2 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
V) = Vigor Vi, loL = 20 4A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 01| v
Vi = Vijor Vi, oL = 4 mA 45V 0.17 0.26 0.4 0.33
V) = VigorV), lpL =52mA 6V 0.16 0.26 0.4 0.33
I Vi = Vgcor0 6V +0.1 +£100 + 1000 + 1000 nA
Icc V| = Vgcor0, Ig = 0 6V 8 160 80 | uA
Ci 2to 6V 3 10 10 10 pF
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SN54HC42, SN74HCA2

4-LINE TO 10-LINE DECODERS (1-0f-10)

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

FROM TO Ta = 26°C SN54HC42 SN74HC42
PARAMETER Vv UNIT
(INPUT) (OUTPUT) ¢cc MIN TYP MAX | MIN MAX | MIN MAX
2V 65 150 225 190
tpd A, B C,orD O thru 9 45V 18 30 45 38 ns
6V 14 26 38 32
2V 28 75 110 95
¢ Any 4.5V 8 15 22 19 ns
2 6V 7 13 19 16
I L Cpd J Power dissipation capacitance J No load, Tp = 25°C r 39 pF typ
2 NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
/2]
O
(1)
<
-
(2]
[1]
(7]
(]
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SN54HC51, SN74HC51
AND-OR-INVERT GATES

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic **Small SN54HC51 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HCS1 . .. D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 141 YUaJvee
. 2A ]2 13 J1C
® Dependable Texas Instruments Quality and 2803 ] 2% 18
Reliability ac[s nhF
description 20[s  10[]1E
2y e 9[]1D
The 'HC51 provides 2-wide, 2-input, and 2-wide, GnD (7 s[]1y 2
3-input AND-OR-INVERT gates. The device performs
the following Boolean functions: SN54HC51 . . . FK PACKAGE
1Y = [1A<1B-1C) + (1D<1E-1F) (TOP VIEW) &
8]
2Y = (2A.2B) + (2C.2D) g9 £e ";,
The SN54HC51 is characterized for operation over the 3 2 1219 8
full military temperature range of —55°C to 125°C. 2B 1B
The SN74HC51 is characterized for operation from NC NC (/)]
-40°C to 85°C. 2C 1F (@)
NC NC E
FUNCTION TABLES 2D 1E o
INPUTS ouTPUT sonprs I
1A 1B 1C 1D 1E 1F 1Y zggte
H H H X X X L o
X X X H H H L NC—No internal connection
Any other combination H
logic diagram (positive logic)
INPUTS OUTPUT
2A 28 2C 2D 2y Hy
H H X X L 1C
X X H H L 1Y
Any other combination ?IIE)
H = high level, L = low level, X = irrelevant F
. 2A
logic symbolt
2B
1A (1) & - 2y
18 (12) 2C
8
e (13) N (8) v 2D
1 (9) r
(10)
1E
11
1F )
2A (2) P =
28 (3) N 6 Ly
20 4) )
20 (5)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
currq;l.! as of pubiic:tion date. nglt_:dumsl co'nform :o T #
t the t s
specifications per the terms of Texas Instrumen EXAS 2.93

necessarily include ’t’;:;‘i:;":fn all plramo(:;‘.'s ot lNSTRUMENTS
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SN54HC51, SN74HC51
AND-OR-INVERT GATES

absolute maximum ratings over operating free-air temperature ranget

SUPPly VORAGE, VO - - ottt ettt et e e e e
Input clamp current, K (V] K 00or V]I > VCC) + - v v it i i e e e e e e
Output clamp current, IOK (VO K 00rVQ > VCC -+« v vt v et e
Continuous output current, I (VQ = 0toVCC) ... .o
Continuous current through VCC or GND pins . . ... ..ottt

Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package

+20 mA

260°C

2 Storage temperature range . . . .. ... ..ot o tumn s ettt -65°C to 150°C
1t Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indi d under ‘* ded operating
(;) conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
g recommended operating conditions
SN54HC51 SN74HC51
» MIN NOM MAX | MIN NOM MAX uniT
U Ve Supply voltage 2 5 6 2 5 6 \'
2 Vee =2V 1.5 1.6
6’ Vij4 High-level input voltage Vcec = 45V 3.15 3.15 v
(] Ve =6V 4.2 4.2
L Vee = 2V ) 0.3 ) 0.3
ViL Low-level input voltage - Vcc = 45V o 0.9 o 0.9 A
Vee =6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \2
Vee =2V 0 1000 0 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V o] 500 0o 500 ns
Vee = 6V 0 400 0 400
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HC51 SN74HC51
PARAMETER TEST CONDITIONS Vee WMiN TYe MAX T MIN MAX | MIN_ WAX UNIT
2V 1.9 1.998 1.9 1.9
Vi =VjqorV|, loH = —204A 4.5V 4.4 4.499 4.4 4.4
VoH ) 6V 5.9 5.999 5.9 5.9 v
Vi =VjgorV), lgH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi =VjqorVy, lopy = -=5.2mA 6V | 648 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
V) = Vigor Vi loL = 20 A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi = VijgorVy, loL = 4 mA 45V 0.17  0.26 0.4 0.33
Vi =Vjgor V|, loL =52mA 6V 0.15 0.26 0.4 0.33
) V| = Vg or 0 6V +£0.1 +100 + 1000 +1000 | nA
Icc Vj=Vegor0,lg=0 6V 2 40 20 pA
Cj 206V 3 10 10 10 pF
i
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SN54HC51, SN74HC51
AND-OR-INVERT GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Cp = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HCS51 SN74HC51
PARA ER V
MET! (INPUT) {OUTPUT) cc MIN _TYP MAX | MIN MAX | MmN max | V7
2V 54 140 210 175
tpd Any Y 45V 15 28 42 35 ns
6V 12 24 36 30
2V 28 75 110 95
t Y 45V 9 15 22 19 ns
6V 8 13 19 16 2
I CEQ Power dissipation capacitance per AO| gate ] No load, Tp = 25°C [ 25 pF typ ] 8
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. _C_’
>
[}]
(a]
o
O
I
i
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SN54HC73, SN74HC73

DUAL J-K FLIP-FLOPS WITH CLEAR

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small
Outline’’ Packages and Standard Plastic and
Ceramic 300-mil DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent J-K
negative-edge-triggered flip-flops. A low level at
the Clear input resets the outputs regardless of
the other inputs. When Clear is inactive (high),

SN54HC73 . . . J PACKAGE

SN74HC73 ... D OR N PACKAGE

(TOP VIEW)
ek O Uha[g 10
1CIR([J2 13012
iK{s 1210
veels 11[JeND
2CLK Qs 0[] 2K
2CLR s 9[] 20
207 s[J2a 2

For functionally and electrically identical

data at the J and K inputs meeting the setup time parts in chip carrier, see SN54HC107. ”n
requirements are transferred to the outputs on ) t 8
the negative-going edge of the clock pulse. logic symbol S
Following the hold time interval, data at the J and (14) [
K inputs may be changed without affecting the LlrTeny s 02,4 (a)
. 1cLk —D>p et
levels at the outputs. These flip-flops can also ” (3) " a3 (7))
erform as toggle flip-flops by tying J and K high. —_ M~ 10
p ggle Tlip-flops by tying g 1CLR(2)=R (@)
The SN54HC73 is characterized for operation 24 o | ® Lo E
over the full military temperature range of 2CLK B o (&)
-55°C to 125°C. The SN74HC73 is ax 29| L ® . I
characterized for operation from -40°C to 2CLR NN
85°C. .
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
FUNCTION TABLE !EC Publication 617-12.
(EACH FLIP-FLOP) Pin numbers shown are for D, J, and N packages.
INPUTS OUTPUTS
CIR CLK J K a a
L X X X H L
H | L L Q Qp
H | H L H L
H | L H L H
H | H H TOGGLE
H H X X Qo Qg
logic diagram, each flip-flop (positive logic)
J c c
| 4
TG | 16 a
K T
L |
SR IR VA I
TG TG
CLK c
[ | F J T :{>o— a
- < =
c C
CLR 4 >o——
PRODUCTION DATA documents contain information Copyright © 1982, Texas Instruments incorporated
current as of publication date. Products conform to i
S o ot e Texas 297
n 3 =
necessarily include testing of all panm'm:. lNST RUME.NTS
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SN54HC73, SN74HC73
DUAL J-K FLIP-FLOPS WITH CLEAR

absolute maximum ratings over operating free-air temperature range

a SOOH JS)

S8JIAd

Supply Voltage, VO C « - v v vt et e e -05Vto7V
Input clamp current, IK (V] < 0or VI > VCC) « -« o +20 mA
Output clamp current, IOK (VO < 00r VO > VCC + -+t v oo e e e e e e e e s +20 mA
Continuous output current, I0 (VO = Oto VCC) - - v v v o it e e +25 mA
Continuous current through Vcc orGND pins . ... ... ... o +50 mA
Lead temperature 1,6 -mm (1/16 in) from case for 60 s: Jpackage ................... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
Storage temperature range . . . ... ... e —65°C to 150°C
1 Stresses beyond those listed under *‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating .
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
recommended operating conditions
SN54HC73 SN74HC73 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \
Vee = 2V 1.5 1.5
N V)4 High-level input voltage Vee =45V 3.15 . 3.15 \
Vecec =6V 4.2 4.2
Vee = 2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V 0 0.9 0 0.9 \"
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \4
Vo Output voltage 0 Vce 0 Vce \
Vee = 2V 0 1000 0 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 (4] 500 ns
Vee =6V 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HC73 SN74HC73
PARAMETER TEST CONDITIONS Vee MIN TYP MAX MIN_ MAX MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vigor Vi, loH = —20 A 45V | 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
Vi =Vijqor V|, loH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi =Vjgor V|, lIgH = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vjqor V), loL = 20,A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \"
Vi = Vjqor V), lgL =4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Vjgor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
I} V| = Vggcor0 6V +0.1 +100 + 1000 +1000 nA
Icc Vi =Vcgcor0,lgp =0 6V 4 80 40 A
C; 2t06V 3 10 10 10 pF
i
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SN54HC73, SN74HC73
DUAL J-K FLIP-FLOPS WITH CLEAR

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

vee Ta = 25°C SN54HC73 SN74HC73 UNIT
MIN MAX MIN  MAX MIN  MAX
2V (o] 6 [o] 4.2 (o] 5
fclock Clock frequency 45V 0 31 0 21 0 25 MHz
6V 0 36 0 25 0] 29
2V 80 120 100
CLK high or low 45V 16 24 20 ns
. 6V 14 20 17
tw Pulse duration 2V 30 120 700
CLR low 45V 16 24 20 ns
6V 14 20 17
Setup time, CLR inactive 2v 100 150 125
tsu or data before CLK! 45V 25 35 30 ne
6V 20 30 25
2V (o] (o] (o]
th Hold time, data after CLKI 4.5V 0 0 0 ns
6V 0 [¢] [*]

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted), CL. = 50 pF (see Note 1)

PARAMETER FROM TO0 Vee Ta = 25°C SN54HC73 SN74HC73 UNIT
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX
2V 6 m" 4.2 5
fmax 45V 31 54 21 25 MHz
6V 36 64 25 29
2V 78 155 250 194
tPHL CLR Q 4.5V 16 31 47 39 ns
6V 13 26 40 32
2V 78 155 250 194
tPLH CIR a 45V 16 31 47 39 ns
6V 13 26 40 32
2V 63 126 185 160
tpd CLK QorQ 45V 13 25 37 32 ns
6V 11 21 32 27
2V 38 75 110 95
tt Any 45V 8 15 22 19 ns
6V 6 13 19 16
r Cpd l Power dissipation capacitance per flip-flop [ No load, Tpo = 25°C l 30 pF typ ]

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

Texas {?
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SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2684, DECEMBER 1982 —REVISED JUNE 1989

® Package Options Include Plastic **Small SN54HC74 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74HC74 .. . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1CR [ U4 Jvee
® Dependable Texas Instruments Quality and 102 13[] 2CLR
Reliability ek s 12020
1PRE[Ja  11[J2CLK
description 1a[]s  1o[]2PRE
. ] . 10 20
These devices contain two independent D-type GND E: 2% 28 2
positive-edge-triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other SN54HC74 . . . FK PACKAGE (7]
inputs. When Preset and Clear are inactive (TOP VIEW) 8
(high), data at the D input meeting the setup time ;
requirements are transferred to the outputs on )
the positive-going edge of the clock pulse. Clock [a]
triggering occurs at a voltage level and is not 7))
directly related to the rise time of the clock pulse. 1CLK 2D (o)
Following the hold time interval, data at the D NC NC s
input may be changed without affecting the 1PRE 2CLK o
levels at the outputs. NC NC T
. . . 1 PRE
The SN54HC74 is characterized for operation a 2PRE
over the full military temperature range —55°C 9 jo1112 13
to 125°C. The SN74HC74 is characterized for oogigg
operation from —40°C to 85°C. Q
NC —No internal connection
FUNCTION TABLE
INPUTS OUTPUTS logic symbol¥
PRI CLK D Q a —
PRE CR 1PRE LN s (5)
L H X X H L (3) ——r 10
1CLK ——— C1
H L X X L H 0 2 o ©
L L X X HT HY — (1) [~ 10
H H 1 H L 1CLR _—b(w) R
2PRE — D (9)
H H 1 L L H 1) O 20
H H L X Q, [« LK 35
2D (8) .=
it P~ 20
2CLR 11_3’_m
T This configuration is nonstable; that is, it will not persist
when Preset or Clear returns to its inactive (high) level. *This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
. . . e . Pin numbers shown are for D, J, and N packages.
logic diagram, each flip-flop (positive logic) s shown are for nd & packag
PRE
CLK
>—a
D
—bo— a
CLR
PRGDUCTIIJ;I DHA docul';len(spcmllltain inlor'matian . '. Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Product: t
spui)fica_(ionsppﬂ the lerm.suof [I'exasfllf:t':u':lrl:lnt: TEMS b 2-101
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SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VcC ... .. ...
Input clamp current, l|K (V| < O or V| > Vcc) e
Output clamp current, oK (Vo < O or Vo > Vcc
Continuous output current, 10 (Vo = 0 to V() -

Continuous current through Vg or GND pins .
Lead temperature 1,6 mm (1/16 in) from case for 60 s:
Lead temperature 1,6 mm (1/16 in) from case for 10 s:
Storage temperature range ..

DorN package

FK or J package

-05Vto7V

+20 mA
+20 mA
+25 mA
+50 mA
300°C
260°C

"65°C to 160°C

2 1t Stresses beyond those listed under ‘‘absols gs’’ may cause permanent damage to the device. These are stress ratings
only, and funcuonal operation of the device at these or any other condltions yond those ind d under * ded operating
I conditions’’ is not implied. Exp to absolut ated condi for ded periods may affect device reliability.
©
< recommended operating conditions
o SN54HC74 SN74HC74
«w MIN NOM MAX | MIN NOM MAX UNIT
© | Ve Supply voltage 2 5 6 2 5 6 v
(1] Vee = 2V 1.5 1.5
‘s,- VIH High-level input voltage Vecec = 45V 3.15 3.15 v
o Vee = 6V 4.2 4.2
@ Veec =2V o 0.3 o 0.3
Vi Low-level input voltage Vecec = 45V 0o 0.9 o 0.9 \
Vec =6V 0 1.2 0 1.2
V|  Input voltage 0 Vce [ Vce \
Vo Output voltage 0 Vee 0 Vce \
Vegc =2V 0 1000 o 1000
ty  Input transition (rise and fall) times | Vcc = 4.5V [ 500 ] 500 ns
Vee =6V 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °Cc

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

noted)
PARAMETER TEST CONDITIONS Vee MlNTA ‘-I’YZPS °CM AX ;T:“‘ ncnzrx ;’:4":7‘; UNIT
2V 1.9 1.998 1.9 1.9
Vi = ViHor Vi, loH = —-20 A 45V | 4.4 4499 4.4 4.4
VOH 6V | 59 5999 5.9 5.9 v
Vi =VjqorVy, lopH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = ViHor ViL. lIoH = -5.2 mA 6V | 548 580 5.2 5.34
2V 0.002 0.1 0.1 0.1
V| = Vjgor Vi loL = 20 kA asv 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 01| v
Vi =VjgorViL, loL = 4mA 4.5V 0.17 0.26 0.4 0.33
V) = Vijjor Vi, loL = 6.2mA 6V 0.15 0.26 0.4 0.33
I Vi = 0 or Voe 6V 0.1 100 +1000 +£1000 | nA
Icc Vi=0orVce lo=0 6V 4 80 40 A
Ci 2to 6V 3 10 10 10 pF
i
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SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Vee Ta = 25°C SNS4HC74 | SN74HC74 |
MIN MAX | MIN MAX | MIN  MAX
2v o 6 0 42 ) 5
fclock Clock frequency 4.5V o 31 o 21 0 25 | MHz
6V 0 36 0 25 0 29
2V 100 150 125
PRE or CLR low 45V 20 30 25
tw Pulse duration g z ;Z, 1:: 1;; ns 2
CLK high or low a5V 16 24 20
6V 14 20 17 »
2v 100 150 125 @
Data a5V 20 30 25 =
Setup time 6V 17 25 21 >
U before CLKY 2V 25 %0 30 ns 3
PRE or CLR inactive 45V 5 8 6
6V 4 7 5 n
2V 0 0 ) (@)
th  Hold time data after CLK? asv 0 0 0 ns b=
6V 0 0 0 (&)
I

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

FROM T0 TA = 25°C SNS4HC74 | SN74HC74
PARAMETER (INPUT) (OUTPUT) Vee MIN A TYP MAX | MIN MAX | min_max | N7
2v 6 10 4.2 5
fmax ) 45V 31 50 21 25 MHz
6V 36 60 25 29
2V 70 230 345 290
PRE or CLR QorQ 4.5V 20 46 69 58
. 6V 15 39 59 49 ns
pd 2V 70 175 250 220
CLK QorQ 45V 20 35 50 44
6V 15 30 42 37
2v 28 75 110 95
t QorQ 4.5V 8 15 22 19 ns
6V 6 13 19 16
Cpd I Power dissipation capacitance per flip-flop l No load, Tp = 26°C 35 pF tyL]

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54HCT74, SN74HCT74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Inputs are TTL-Voltage Compatible SN54HCT74 . . . J PACKAGE
3 SN74HCT74 . . . D OR N PACKAGE
® Package Options Include Plastic **Small (TOP VIEW)
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 18R [ Y1aDvee
DIPs b2 13[J2CIR
® Dependable Texas Instruments Quality and 1CLK 0s 12120
Reliability PRE[Js  nJ2cLk
1a([]s 10[]2PRE
description a EG op 20
ano 7 s[J2a 2
These devices contain two independent D-type
positive-edge-triggered flip-flops. A low level at SN54HCT74 . . . FK PACKAGE
the Preset or Clear inputs sets or resets the (TOP VIEW) 8
outputs regardless of the levels of the other - olg Q
inputs. When Preset and Clear are inactive =) |<'3 e old S
(high), data at the D input meeting the setup time T Y [
requirements are transferred to the outputs on 3212019 o
the positive-going edge of the clock pulse. Clock 1CLK [ 4 18] 20 (7))
triggering occurs at a voltage level and is not NC )5 17NC (@]
directly related to the rise time of the clock pulse. 1PRE [J 6 16 ] 2cLK E
Following the hold time interval, data at the D NC 7 15(] NC (&)
input may be changed without affecting the 1QaQ)s 14 (] 2PRE T
levels at the outputs. 910111213
The SN54HCT74 is characterized for operation logogidgd
over the full military temperature range of o

-55°C to 125°C. The SN74HCT74 is

. . NC—No internal connection
characterized for operation from —40°C to

85°C. . t
logic symbol
FUNCTION TABLE
INPUTS OUTPUTS 1PRE %ﬁ s (5) 10
PRE CIR CLK D Q a 1CLK o D c1
L H X X H L 1D 10 s (6) 10
H L X X L H LI Y
L L X X Ht HY 2PRE 10 e 9 .
H H t H H L 2CLK .(_112_—
H H 1 L L H 2 12 ® ,5
H H L X Q Q, 26iR 13
T This configuration is nonstable; that is, it will not persist + This symbol is in accordance with ANSI/IEEE Std 91-1984 and
when Preset or Clear returns to its inactive (high) level. IEC Publication 617-12.

Pin numbers shown are for D, J, and N packages.
logic diagram, each flip-flop (positive logic)

PRE

Cc
T

>
>

D
aQ

CLR
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to d;
specifications per the terms of Texas Instruments TEXAS
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SN54HCT74, SN74HCT74
DUAL B-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

absolute maximum ratings over operating free-air temperature ranget

SUPPIY VOItage, VG « t v v vt ot e it et et e e e e e e e -05Vto7V
Input clamp current, IK (V] < 0or VI > VCC) -« oo +20 mA
QOutput clamp current, IoK (VO < 00rVO > VCC -+« v vt v +20 mA
Continuous output current, I (VO = 0toVCG) .- v oo oo +25 mA
Continuous current through VCC or GND pins . . . . ..o oottt i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ............... 260°C

Storage temperature range

2 1 Stresses beyond those listed under *absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
g recommended operating conditions
@) SN54HCT74 SN74HCT74 oniT
» MIN NOM MAX | MIN NOM MAX
U Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
(4 VijH High-level input voltage Vecec =45Vtob5bV 2 2 Vv
s_ ViL Low-level input voltage Vcec =45Vtob5V 0 0.8 0 0.8 \
8 V| Input voltage 0 Vce 0 Vee \
on Vo Output voltage 0 Vce 0 Vee \
tt Input transition (rise and fall) times [¢] 500 0 500 ns
TaA Operating free-air temperature 55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HCT74 | SN74HCT74
PARAMETER TEST CONDITIONS \"/ - UNIT
cc MIN  TYP MAX | MIN MAX | MIN MAX
v Vi = Viqor Vi, loy = —20 xA 45V | 4.4 4.499 4.4 4.4 v
OH V| = Vi or ViL, lop = -4 mA 45V | 3.98 4.30 3.7 3.84
v Vi = Vlg or VL, loL = 20 A 4.5V 0.001 0.1 0.1 0.1 v
oL Vi = ViH or ViL, loL = 4 mA 45V 0.17 0.26 0.4 0.33
I V| = Vg or 0 5.5 V +0.1 +100 +1000 +1000 | nA
Icc Vi =Vcgcor0,lp =0 5.5 V 4 80 40 rA
One input at 0.5 Vor 2.4 V,
alcct 5.5V 14 24 3 2.9 A
cc Other inputs at O V or Voo "
4.5 to
i 1 10 [¢]
Ci 5.5V 3 0 1 pF
$This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V.
'Ji
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SN54HCT74, SN74HCT74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Ta = 25°C SN54HCT74 | SN74HCT74
Vee uNiT
MIN MAX [ MIN MAX [ MIN MAX
45V 0 27 0 18 0 22
f, Clock fi MH:
clogk tlock Trequency 5.5V 0 30 0 20 0 24 i
. 45V 1 4 2
PRE or CLR low 6 2 0
t Pulse duration 55V 14 21 '8 ns
w CLK high or 1o 45V 18 27 23
T W
9n o 5.5V 16 24 21
45V 12 18 15 2
. Data
. Setup time 5.5 V 11 16 14
su ns
before CLK . 45V
etore f PRE or CLR inactive 5 0 0 0 (7]
5.5 V 0 0 [ e
4.5V o] 0 0 Q
1 Hold time data after CLK =
h old time data after CLK? 5.5V 0 o o ns S
[« }]
switching characteristics over recommended operating free-air temperature range (unless otherwise o
noted), CL = 50 pF (see Note 1) 8
FROM TO TA = 25°C SN54H
PARAMETER Vee A CT74 | SN74HCT74 |\ | S
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX o
] 45V 27 40 18 22 MH T
max 5.5V 30 46 20 24 g
. _ 4. 44
PRE or CLR QorQ 5V 21 35 53
. 5.5 V 17 31 48 40
pd oK doa 45V 20 28 22 35| ™
r
° 5.5V 18 25 38 31
—_ 45V 8 15 22 19
t a
t Qor 5.5V 7 14 20 17| ™
[ Cpd Power dissipation capacitance per flip-flop No load, Tp = 25°C 35 pF typ j

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

TeExas Q’
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SN54HC75, SN74HC75
4-BIT BISTABLE LATCHES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

Complimentary Q and Q Outputs

Package Options Include Plastic ‘*Small
Qutline’’ Packages, Standard Plastic and
Ceramic 300-mil DIPs

Dependable Texas Instruments Quality and
Reliability

description

These latches are ideally suited for use as
temporary storage for binary information
between processing units and input/output or
indicator units. Information present at a data (D)
input is transferred to the Q output when the
enable (C) is high, and the Q output will follow
the data input as long as the enable remains high.
When the enable goes low, the information,
which was present at the data input at the time
the transition occurred, is retained at the Q
output until the enable is permitted to go high.

The SN54HC75 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74HC75 is
characterized for operation from —-40°C to
85°C.

FUNCTION TABLE
(each latch)

INPUTS | OUTPUT
D C a a
L H L H
H H H L
X L | oo Qg

logic diagram, each latch (positive logic)

SN54HC75 . . . J PACKAGE
SN74HC75 . . . D OR N PACKAGE

(TOP VIEW)

wald Yied1a

o2z 1s{d2a

2os 1a[d20

3c,4cda 13[J1c, 2¢
vecs 12[dGND

3D E 6 11[13Q

4D[]7 10[]3Q

40 []s of]4Q

logic symbolt

w25 |_8) .
(1) .~
1c.2¢ (13) C1 Y 1Q
c2 —22 20
ZD-&—-. 2D Mﬂzﬁ
30_(9_—_‘ 3D _m).30
ac.ac 2§13 ﬁ’%sa
’ c4 40
apl_J4p P (8,5

N

HCMOS Devices

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

p

-

COMMON TO ONE
OTHER LATCH Jl

rc—-oq-—

PRODUCTION DATA documents em‘l‘uin infor'mtlnn

current as of publication date. Products conform to {}
:{mli‘ﬁﬁ:ﬁons p:tr tl'l’o tdor::n": of Texas _Inst:umonn EXAS

andard warranty. Production processing does n
necessarily include testing of & panm“nn. INS'TRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

Copyright © 1982, Texas Instruments Incorporated

2-109



SN54HC75, SN74HC75
4-BIT BISTABLE LATCHES

absolute maximum ratings over operating free-air temperature range’

SUPPlY VOItAGE, VG -+t v v v vttt et e e e et e e e
Input clamp current, IKIV] < O or VI > VCC) ..o oo
Output clamp current, I0KIVO < 0orVQ > VCC) .. oo oo
Continuous output current, I0 (VO = 0toVCC) ... ..o
Continuous current through VCCc or GND pins . . . ... ... ... i

Lead temperature 1,6 mm (1/16 in) from case for 60 s: Jpackage ....................
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package . ...............
Storage tempPerature FaNGE . . . ..o oo v vt et in e ettt e

+20 mA

2 tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I contitions’’ is not implied. Exp to absolut i -rated conditions for extended periods may affect device reliability.
2 recommended operating conditions
(@] SN54HC75 SN74HC75 uNIT
w MIN NOM MAX | MIN NOM MAX
U Vcc  Supply voitage 2 5 6 2 5 6 "
® Ve =2V 1.5 1.5
€. | Vi High-level input voltage Ve = 45V 3.15 3.15 v
8 Vee = 6V 4.2 4.2
on Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Veec =45V (o] 0.9 (o] 0.9 \
Veg = 6V 0 1.2 0 1.2
V) Input voltage 0 Vee 4] Vee \
Vo Output voitage (4] Vee 0 Vee \2
Veec =2V 0 1000 0o 1000
t Input transition (rise and fall) times vVee = 45V 0 500 o 500 ns
Vee =6V 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
TA = 25°C SN54HC77 SN74HC77
PARAMETER TEST CONDITIONS Vee N TYP MAX T MIN - MAX T MIN - MAX UNIT
2V 1.9 1.998 1.9 1.9
VI = VijorVy, loH = —20 xA 45V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 \"
Vi =ViorVy, loH = -4 mA 45V 3.98 4.30 3.7 3.84
Vi = Viqor Vi, loH = —5.2 mA 6V 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor Vi, loL = 20 gA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Viqor V), loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Vi or Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
[} Vy = Vggor O 6V +0.1 +100 +1000 +1000 nA
Icc Vi =Vgcor0,lgp =0 6V 4 80 40 rA
o] 2to 6V 3 10 10 10 pF
{f
2-110 b
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SN54HC75, SN74HC75
4-BIT BISTABLE LATCHES

timing requirements over recommended operating free-air temperature range (unless otherwise
noted)

TA = 25°C SN54HC75 SN74HC75
vee UNIT
MIN MAX MIN  MAX MIN MAX
2V 80 120 100
tw Pulse duration, C high 4.5V 16 24 20 ns
6V 14 20 17
2V 100 150 125
tsy Setup time, data before Cl 45V 20 30 25 ns
6V 17 26 21 2
2V 5 5 5
th Hold time, data after Cl 45V 5 5 5 ns
6V 5 5 5 3
2
switching characteristics over recommended operating free-air temperature range (unless otherwise 3
noted), CL = 50 pF (see Note 1) ()
PARAMETER | FROM (INPUT) TO (OUTPUT) Vce Ta = 25°C SNSAHCTS | SN74HC7S | )iy 24
MIN TYP MAX MIN  MAX MIN  MAX O
2V 20 120 180 150 b=
tpd D QorQ 45V 14 24 36 30 ns (&)
6V 1 20 31 26 X
2V 44 130 195 165
tpd c QorQ@ 45V 15 26 39 33| ns
6V 12 22 33 28
2V 38 75 110 95
tt Any 45V 8 15 22 19 ns
6V 6 13 19 16
{ Cpd J Power dissipation capacitance per latch [ No load, Tp = 25°C L 46 pF typ J
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
T i
EXAS 2-111
INSTRUMENTS
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SN54HC76, SN74HC76
DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘’Small SN54HC76 . . . J PACKAGE
Outline’’ Packages, Standard Plastic and SN74HC76 . . . D OR N PACKAGE
Ceramic 300-mil DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and ek [
Reliability 1PRE []2
1CLR 3
description 19[4
) ) ) vee s
These devices contain two independent J-K 2cLK (e
negative-edge-triggered flip-flops. A low level at 2PRE []7 2
the Preset or Clear input sets or resets the 2CLR E 8
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive For functionally and electrically identical 8
(high), data at the J and K inputs meeting the parts in chip carrier packages, see o
setup time requirements are transferred to the SN54HC112. ';
outputs on the negative-going edge of the clock [}
pulse. Clock triggering occurs at a voltage level logic symbolt ()
and is not directly related to the rise time of the @ 17:)
clock pulse. Following the hold time interval, 1PRE—(;)—">5 15) o
data at the J and K inputs may be changed W —1 —1Q E
without affecting the levels at the outputs. 1CLK -(—"—l>1>c1
These versatile flip-flops can also perform as PV L P . 4 .5 ci’
toggle flip-flops by tying J and K high. 1em-® =Js
“':ﬁ_g)_b
FUNCTION TABLE 20 @ an .4
(EACH FLIP-FLOP) (6)
2CLK ——I=f5
____INpuTs OUTPU]'_s 2k 12 L (10) 75
PRE CLR CLK J K Q Q 2GR (8) =
L H X X X H L
H t . X X X t H TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
L L X X X | H¥ o HP IEC Publication 617-12.
H H ! L L] Qo Qo Pin numbers shown are for D, J, and N packages.
H H | H L H L
H H | L H L H
H H | H H | TOGGLE
H H H X X | Qo Qo
tThis configuration is nonstable; that is, it will not
persist when either Preset or Clear returns to its
inactive (high) level.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to '}
specifications per the terms of Texas Instruments TE b
standard warranty. Production processing does not 2-113
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SN54HC76, SN74HC76 ‘
DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

logic diagram, each flip-flop (positive logic)

PRE

c c
L
s - L &
- >
o I
c
K 1 ! c I
¢ i ¢ TG 1'>o— a
i -
cLK c 4 TG |-e c b
) l [E i T T
€ T T
T 76 >
c
CLR

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VO G -« v ci i i i e -05Vto7V
Input clamp current, IK (V] < Oor V| > VCC) - .. oo +20 mA
Output clamp current, IQK (VO K 00r VO > VG + -t oo oo oo e et i e e e e e e e e e e +20 mA
Continuous output current, I0 (VO = O to VCC) - - v ot o i e e e e e e e e e e e e e +25 mA
Continuous current through Vec or GND pins . . ... ... ..o +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: Jpackage ................... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C

Storage temperature range . .......... e e —65°C to 150°C

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

recommended operating conditions

SN54HC76 SN74HC76 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \
Vee =2V 1.5 1.5
ViH4 High-level input voltage Ve = 45V 3.15 3.15 \%
Ve =6V 4.2 4.2
Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vce =45V 0 0.9 0 0.9 \
Ve = 6V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 Vce \
Vo Output voltage Q0 Vee 0 Vee \
Vee =2V ] 1000 o] 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0 500 ns
Ve =6V 0 400 0 400
TA Operating free-air temperature -55 125 | —40 85 °C
+ ’
2-114 ‘
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SN54HC76, SN74HC76
DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

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

PARAMETER TEST CONDITIONS Vee Ta = 25°C SNS4HC76 | SN74HCTE | v
MIN TYP MAX | MIN MAX | MIN MAX
2v | 1.9 1.998 1.9 1.9
V) = ViHor V|, lIgH = —20 A 45V 4.4 4.499 4.4 4.4
VOH 6V | 59 5999 5.9 5.9 Y
Vi =ViqorVy, IgH = —4mA 45V | 3.98 4.30 3.7 3.84
V| = VijorVj, IgH = —5.2 mA 6V | 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Vigor Vi, loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Viqor Vi, lgL = 4mA 4.5V 0.17 0.26 0.4 0.33 8
Vi = VgorV|, loL =52mA 6V 0.15 0.26 0.4 0.33 _2
I V| = Veg or 0 6V +0.1 +100 +1000 +1000 | nA >
Icc Vi = Vccor 0,1 = O 6V 1 80 20 | A O
Ci 2t0 6V 3 10 10 10 pF a]
n
timing requirements over recommended operating free-air temperature range (unless otherwise noted) o
Vee Ta = 25°C SN54HC76 | SN74HC76 | g
MIN MAX | MIN MAX | MIN MAX T
2v 0 6 0 42 0 5
fclock  Clock frequency 45V 0 31 0 21 0 25 MHz
6V 0 36 0 25 0 29
2V 100 150 125
PRE or CLR low 45V 20 30 25
tw Pulse duration bV 17 25 21 ns
2V 80 120 100
CLK high or low | 4.5V 16 24 20
6V 14 20 17
2V 150 225 190
Data 4.5V 30 45 38
tsu Setup time before CLK! — 2 :// 1(2’2 123 122 ns
PRE or CLR
o 4.5V 20 30 25
inactive 6V 17 25 21
2V [} 0 0
th Hold time, after CLK! 4.5V o] : (o] [o] ns
6V 0 0 0

TEXAS {'P 2115

INSTRUMENTS
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SN54HC76, SN74HC76

DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)

PARAMETER FROM T0 vee Ta = 25°C SN54HC76 SN74HC76 UNIT
(INPUT) (OUTPUT) MIN  TYP MAX | MIN MAX | MIN MAX
2V 6 9 4.2 5
frax 45V 31 41 21 25 MHz
6V 36 50 25 29
' 2V 65 165 250 190
tpd PRE or CIR QorQ 45V 16 31 47 39 | ns
2 6V 15 26 40 33
2V 70 145 220 180
T thd - CLK QorQ 45V 19 29 44 36 ns
6V 16 25 37 31
o 2V 38 75 110 95
g ty QorQ 45V 8 15 22 19 ns
6V 6 13 19 16
n
‘? r Cpd Power dissipation capacitance per flip-flop ] No load, Tp = 25°C r 36 pF typ —|
S_ NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
(2]
1
U]
Texas WP
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SN54HC77, SN74HC77
4-BIT BISTABLE LATCHES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic **Small
Outline’” Packages, Standard Plastic and
Ceramic 300-mil DIPs

® Dependable Texas Instruments Quality and

Reliability

description

These latches are ideally suited for use as
temporary storage for binary information
between processing units and input/output or
indicator units. Information present at a data (D)

SN54HC77 . . . J PACKAGE
SN74HC77 . . . D OR N PACKAGE

{TOP VIEW)
1 ERAT I ET

202 13[J2a
3c,4cds 12[d1c, 2

vee Qs  n1[JGND

30[]s 1o[INC

4D e 9[]3Q

NC 7 8[]4Q 2

NC—No internal connection

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

input is transferred to the Q output when the (7]
enable (C) is high, and the Q output will follow Not available in chip carrier package 8
the data input as long as the enable remains high. with JEDEC-Standard pinout. For chip ;
When the enable goes low, the information, carrier information, contact the factory. o
which was present at the data input at the time [a]
the transition occurred, is retained at the Q logic symbolf n
output until the enable is permitted to go high. . o
. . 1D [1D
The SNB4HC77 is characterized for operation “12) e |04, E
over the full military temperature range of 1c,zc—E = (&)
—55°C to 125°C. The SN74HC77 is @ 0359 T
. . ° 20— 2D
characterized for operation from -40°C to 2p8) =
85°C. | (9) a0
3) c3
3c.,4C
FUNCTION TABLE 28! C; 8 0
(Each Latch) 4
INPUTS OUTPUT TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
D C Q IEC Publication 617-12.
L H L
H H H
X L Qo
logic diagram, each latch (positive logic)
Q
fo)
| TG
| |
| commoNn TO ONE |
| OTHER LATCH | ___.I
L—_
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to /)
specifications per the terms of Texas Instruments TEXAS
standard warranty. Production processing does not 2-117
necessarily include testing of all parameters. INSF RUMENTS



SN54HC77, SN74HCT77
4-BIT BISTABLE LATCHES

absolute maximum ratings over operating free-air temperature ranget

SUPPlY VORAGE, VO - -« « v ot v et ettt e et et ettt e it e et e eneenn
Input clamp current, IK(V) < OorVi > Vee) + vt e e
Output clamp current, IOKIVO < 0 orVO > VCC) -+ v v i i

Continuous output current, I (VO = 0toVEE) ... v viii e ..

Continuous current through Vcc or GND pins .. ....... .. ... i,

Lead temperature 1,6 mm (1/16 in) from case for 60 s: Jpackage ....................
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ................
Storage temperature FaNgE . . . ... ...v v v e e ntmnne oo

N

+20 mA

tStresses beyond those listed under ‘’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratmgs

dod

only, and functional operation of the device at these or any other conditions beyond those indi

d under

I contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device rellabuhty
(2] . -
2 trecommended operating conditions
(w) Vcc  Supply voltage 2 5 6 2 5 6 v
@ Vee =2V 1.5 1.5
S. ViH High-level input voltage Vee =45V 3.15 3.15 v
8 Voe = 6V 4.2 4.2
(/7] Vee =2V o 0.3 0 0.3
ViL Low-level input voltage Vee =45V (o] 0.9 (o] 0.9 v
Vee = 6V 0 1.2 0 1.2
\ Input voltage (o] Vee ] vee \'
Vo Output voltage 0 Vece 0 vee \
Ve =2V o 1000 [0} 1000
tt Input transition (rise and fall) times Veec = 45V [o] 500 o 500 ns
Vee = 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HC77 SN74HC77
PARAMETER TEST CONDITIONS Vee N A TVP MAX| MIN MAX N WAX UNIT
2V 1.9 1.998 1.9 1.9
VI = Vigor Vi, IoH = —20 pA 45V 4.4 4,499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 v
Vi = Vijor Vi, loH = -4 mA 45V 3.98 4.30 3.7 3.84
Vi = Vjqor Vi, loy = -5.2mA 6V 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor Vi, loL = 20 pA 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi = Vigor V|, lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = VijorVj, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
) V| = Vg or 0 6V +£0.1 +100 +1000 £1000 | nA
Icc V) =Vgcor0,lp =0 6V 4 80 40 pA
Ci 2to 6V 3 10 10 10 pF
i
Zne INSTRUMENTS
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SN54HC77, SN74HC77
4-BIT BISTABLE LATCHES

timing requirements over recommended operating free-air temperature range (unless otherwise
noted)

Vee TA = 25°C SN54HC77 SN74HC77 UNIT
MIN MAX | MIN MAX | MIN MAX
2V 80 120 100
tw Pulse duration, C high 45V 16 24 20 ns
6V 14 20 17
2V 100 150 125
tsy Setup time, data before Cl 45V 20 30 25 ns
6V 17 26 21 2
2V 5 5 5
th Hold time, data after Cl 45V 5 5 5 ns 0
6V 5 5 5 Q
2
switching characteristics over recommended operating free-air temperature range (unless otherwise q>>
noted), CL = 50 pF (see Note 1) (]
PARAMETER | FROM (INPUT) TO (OUTPUT) Vee Ta = 25°C SNSAHCT7_| SNT4HCTT | \\yr 8
: MIN TYP MAX | MIN MAX | MIN MAX
2V 20 120 180 150 =
tod D Q 45V 12 24 36 30| ns (&)
6V 10 20 31 26 I
2V 45 130 195 165
tpd (o] Q 4.5V 14 26 39 33 ns
6V 11 22 33 28
2v 28 75 110 95
ty Any 4.5V 8 15 22 19 ns
6V 6 13 19 16
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
L de Power dissipation capacitance per latch No load, Tp = 25°C l 16 pF typ
*p
EXAS 2-119

INSTRUMENTS
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SN54HC78, SN74HC78
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘“Small
Outline’” Packages, Standard Plastic and
Ceramic 300-mil DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent J-K
negative-edge-triggered flip-flops. A low level at

SN54HC78 . . . J PACKAGE
SN74HC78 . . . D OR N PACKAGE
(TOP VIEW)
cLk [0 Uha[]1k

1PRE ]2 13%10
WOs 12010
vec[J4 n[JGND
CtR[s 10[J2J

2PRE [ ol]20
2k (7 s[]2Q

2

the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other

For functionally and electrically identical

inputs. When the Preset and Clear are inactive parts in chip carrier packages, see (7]
(high), data at the J and K inputs meeting the SN54HC114. 8
setup time requirements are transferred to the logic symboIT -;
outputs on the negative-going edge of the clock o
puls?. Cloclf triggering occurs at a vol_tage level ok B (a]
and is not directly related to the rise time of the 6w 17,
clock pulse. Following the hold time interval, CLR - r o
data at the J and K inputs may be changed 1PRE 2 S (13)
without affecting the levels at the outputs. W B) 13 (12) 13 E
These versatile flip-flops can perform as toggle gL 1K ‘ e O
flip-flops by tying J and K high. 2PRE %5‘ 8 .0 I
2J -(T— . (9) 20
FUNCTION TABLE 2K ———of
______INPUTS __| OUTPUTS TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
PRE CLR CLK J K| a a IEC Publication 617-12.

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

H L X X X L H

L L X X X | H¥ H%

H H | L L| Qo 0Qp

H H | H L H L

H H | L H L H

H H | H H | TOGGLE

H H H X X| Qo Qo

$This configuration is nonstable; that is, it will not
persist when either Preset or Clear returns to its
inactive (high) level.
logic diagram, each flip-flop (positive logic)
PRE

TG

ol

| c
1

| | ¢
! CLR —<{>—I:—D0—L

I common To 1

1

BOTH FLIP-FLOPS |
| S S A, 3

Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.

PRODUCTION DATA documents contain information %
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SN5AHCTS, SNTAHCTS
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, Vcc
Input clamp current, liK (V] < 0 or V} > Vo)

Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package
Storage temperature range

Output clamp current, IoOK (VO < 00orVO > VCC -+« v v v v v veeveeens
Continuous output current, Ig (Vo = 0OtoVeg) -+« v oo oo
Continuous current through Vccor GND pins . ... ..................

+20 mA

2 1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
T conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2]
£  recommended operating conditions
8 SN54HC78 SN74HC78 UNIT
MIN NOM MAX MIN NOM MAX
U Ve Supply voltage 2 5 6 2 5 6 A"
¢<D Vee = 2V 1.5 1.5
a‘ V|4 High-level input voltage Vec =45V 3.15 3.15 \
o Vee = 6V 4.2 4.2
L Voo = 2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V 0 0.9 0 0.9 \
Vee =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vce \4
Vo Output voltage 0 Vee 0 Vce \
Vee = 2V 0 1000 0 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0o 500 ns
Veg = 6V (9] 400 [*] 400
TA Operating free-air temperature -55 125 | —-40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
Ta = 25°C SN54HC78 SN74HC78
PARAMETER TEST CONDITIONS Vee MIN_TYP MAX | MIN_ MAX | MIN MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = ViHorVy, IlgH = —20sA 4.5V 4.4 4.499 4.4 4.4
VOH 6V | 5.9 5999 5.9 5.9 v
Vi =ViHorVy, lIgy = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = VjqorV|, IoH = —5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor Vi, loL = 20 sA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \"
Vi =VigorVy, loL=4mA 4.5V 0.17 0.26 0.4 0.33
Vi =VigorVy, loL=52mA 6V 0.15 0.26 0.4 0.33
I V| = Vgc or 0 6V +0.1 +100 +1000 +1000 | nA
Icc V] =Vgcor0,lgp =0 6V 4 80 40 A
Cj 2to 6V 3 10 10 10 pF
e
2-122 XAS
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SN54HC78, SN74HC78
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Ta = 25°C SN54HC78 SN74HC78
Vee UNIT
MIN MAX | MIN MAX [ MIN MAX
2V [4) 6 0 42 0 5
fclock  Clock frequency 45V 0o 31 0 21 0 25 MHz
6V 0 36 0 25 [ 29
2V 80 119 101
CLR or PRE low 45V 16 24 20 ns
tw Pulse duration 6V 14 20 17
2V 80 119 101 2
CLK high or low 45V 16 24 20 ns
6V 14 20 17 »
. Setup time CLR or PRE “ z z 1(2)2 122 12: 8
su . . . ns -
before CLKI inactive or data 6V 20 30 25 S
2V [5) 0 0 8
th Hold time, data after CLK! 45V [ 0 (o] ns
6V 0 ’ 0 o 8
switching characteristics over recommended operating free-air temperature range (unless otherwise E
noted), CL = 50 pF (see Note 1) (:-:J
FROM TO TA = 25°C SN54HC78 | SN74HC78
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX | MIN MmAx | UM
2V 6 9 4.2 5
fmax 4.5V 31 50 21 25 MHz
) 6V 36 60 25 29
2V 78 155 250 194
tod PRE or CLR QorQ 45V 16 31 47 39 [ ns
6V 13 26 40 32
2V 63 126 185 160
tpd CLK QorQ 45V 13 25 37 32| ns
6V 11 21 32 27
2V 38 75 110 95
tt 4.5V 8 15 22 19 ns
6V 6 13 19 16
[ Cpd T Power dissipation capacitance per flip-flop [ No load, Tp = 25°C 30 pF typ J
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas W
2-123
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SN54HC85A, SN74HC85A
4-BIT MAGNITUDE COMPARATORS

02684, DECEMBER 1982 —REVISED JUNE 1989

SN54HC85A . . . J PACKAGE
SN74HCS85A . . . N PACKAGE

® Package Options Include Ceramic Chip
Carriers, and Standard Plastic and Ceramic

300-mil DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and a3+ YUis[dvee
iabili Pp<Q[]2 s[]P3
Reliability
INpUTsS{p=a[]s 1a[JQ2
description p>affs 13[JP2
P p>a]s 12[dP1
These four-bit magnitude comparators perform outruts{pP=ads 1n1|JQ1
comparison of straight binary and straight BCD p<al]s 0[] PO 2
(8-4-2-1) codes. Three fully decoded decisions GND s Nalel)

about two 4-bit words (P, Q) are made and are

externally available at three outputs. These SN54HC85A . . . FK PACKAGE (]
devices are fully expandable to any number of (TOP VIEW) 8
bits without external gates. Words of greater - ';
length may be compared by connecting 2 c\’, - 8 o [
comparators in cascade. The P>Q, P<Q, and Za0Z>a (a]
P =Q outputs of a stage handling less significant 3 (7
bits are connected to the corresponding P>Q, P=Q Q2 (@)
P<Q, and P = inputs of the next stage handling INPUTS {P> Q P2 E
more significant bit§. The stage handling the NC NC O
least significant bits must have a high-level P>Q P1 T
voltage applied to the P =Q input. The cascading OUTPUTS { P-aQ wdar
path of the "HC85A is implemented with only a 9 1011 12 13
two-gate-level delay to reduce overall
comparison times for long words. § <\3/ 29282
The SN54HCB85A is characterized for operation E a @
over the full military temperature range of o
-55°C .to 125°C. T!'ue SN74HC85A is NC—No internal connection
characterized for operation from —40°C to
85°C.
logic symbol¥
comp
po 19 1o
12|
pp 131 P
p3 13 13 I
P<Q (2) < Pp<aQ P<aQ
(g T p=af€ —r-a
p>q > (5)
Qo ((:3)1) o P>Qp———rP>0Q
Q1
Q2 14 Q
PR
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for J and N packages.
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to ¢
specifications per tlrn’amtdeggiso:frhus .Instdr:an;l:g TEXAS 2.125
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SN54HC85A, SN74HC85A :
4-BIT MAGNITUDE COMPARATORS

logic diagram (positive logic)

o
a3 “—)D: gp‘
ps 181
— —9
- S
(@) 02 (14)D 9
S
8 P2 (13) D n|
w)
(1]
<
: ;:;D
(7]
o 12 > E
( o
i {>J' PPN
| =
- ' 3DJ
po 101 +—9
p<a 2
© o
pa 2 _j.—|‘~
p>a 2 I P

Pin numbers shown are for J and N packages.

Texas ‘QP
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SN54HC85A, SN74HC85A
4-BIT MAGNITUDE COMPARATORS

FUNCTION TABLE

COMPARING CASCADING
INPUTS INPUTS OUTPUTS
P3,Q3 | P2,Q2 | P1,Q1 | PO,Q0 | P>Q P<Q P=Q | P>Q P<Q P=Q
P3>Q3 X X X X X X H L L
P3<Q3 X X X X X X L H L
P3=Q3| P2>Q2 X X X X X H L L
P3=Q3| P2<Q2 X X X X X L H L
P3=Q3| P2=Q2}| P1>Q1 X X X X H L L
P3=Q3| P2=0Q2| P1<Q1 X X X X L H L 2
P3=Q3| P2=Q2| P1=Q1 | PO>Q0 X X X H L L
P3=Q3| P2=Q2| P1=Q1 | PO<QO X X X L H L »
P3=Q3| P2=Q2| P1=Q1 | PO=QO H L L H L L Q
P3=Q3| P2=Q2| P1=Q1 | PO=Q0 L H L L H L _9
P3=Q3| P2=Q2| P1=Q1 | PO=Q0 X X H L L H >
P3=Q3| P2=Q2| P1=Q1 | PO=QO0 H H L L L L 8
P3=Q3]| P2=Q2| P1=Q1 | PO=Q0 L L L H H L
72]
absolute maximum ratings over operating free-air temperature ranget ®)
SUPPlY VOIAGE, VCC + - v v v v ittt e e e -05Vto7V LE)
Input clamp current, lIIK (V] < Oor VI > VCC) ... +20 mA T
Output clamp current, IOK (VO < 0orVQ > VCC) -+« v v v oo +20 mA
Continuous output current, I0 (VO = OtoVCC) - - - o o v v vt i e e +25 mA
Continuous current through Vg orGND pins . . .. ... . .. .. +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Npackage ................... 260°C
Storage temperature range . . ... ... oo vt vttt —-65°C to 150°C
1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
recommended operating conditions
SN54HC85A SN74HC85A UNIT
MIN NOM MAX | MIN NOM MAX
Vcc Supply voltage 2 5 6 2 5 6 v
Vee =2V 1.5 1.5 .
Vi High-level input voitage Ve =45V 3.15 3.15 \
Vee =6V 4.2 4.2
Vee =2V (4] 0.3 (o] 0.3
ViL Low-level input voltage Veec = 45V 0o 0.9 o 0.9 v
Vec =6V 0 1.2 0 1.2
V) Input voltage 0 Vee 0 Vee \
Vg Output voltage [ Vce o Vee \
Vee =2V 0 1000 [3) 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0 500 ns
Vee =6V 0 400 0 400
Ta Operating free-air temperature -56 126 | -40 85 °C
i
EXAS 2-127
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SN54HC85A, SN74HC85A
4-BIT MAGNITUDE COMPARATORS

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

d SOWOH Y

S3JIAD

Ta = 25°C SN54HC85A | SN74HC85A
PARAMETER TEST CONDITIONS vee [ e A T min max T wn max] UNT
2v | 1.9 1.998 1.9 1.9
Vi = ViqorVi, IoH = —20uA 45V 4.4 4.499 4.4 4.4
VoH 6V | 5.9 5999 5.9 5.9 \Y
V) = ViqorV|, lpH = —4mA 45V | 3.98 4.30 3.7 3.84
Vi = Vigor Vi, log = —5.2mA 6V | 5.48 5.80 . 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = ViqorVy, loL=20uA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 Y
Vi = ViqorVy, lgL =4mA 4.5V 0.17 0.26 0.4 0.33
Vi = ViqorVy, loL=52mA 6V 0.156 0.26 0.4 0.33
1 V| = Vg or O 6V +0.1 +100 +1000 £1000 | nA
Icc V| = Vgcor0,lp = 0 6V 8 160 80 | uA
Ci 2166V 3 10 10 10 | pF
switching characteristics over recommended operating free-air temperature range (unless otherwise
* noted), CL = 50 pF (see Note 1)
PARAMETER FROM TO vee Ta = 25°C SNS4HCB5A | SN74HCBSA |
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
P>Q 2v 80 230 345 290
tpd Any PorQ or 4.5V 26 46 69 58 | MHz
P<Q 6V 22 39 59 49
2v 66 200 300 250
tpd Any P or Q P=Q 45V 22 40 60 50 ns
6V 19 34 51 43
P<Q 2v 63 175 260 220
tpd or P>Q 45V 21 41 58 50 | ns
P=Q 6V 18 33 46 39
P>Q 2v 72 175 260 220
tpd or P<Q 4.5V 24 4 58 50 ns
P=Q 6V 20 33 46 39
2v 51 145 215 185
tpd P=Q P=Q 45V 17 29 43 37 | ns
6V 14 25 37 31
2v 38 75 110 95
t Any 45V 8 15 22 19| ns
6V 6 13 19 16
Cpd T Power dissipation capacitance No load, TA = 25°C L 80 pF typ I

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

2128 Texas {’P
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SN54HC86, SN74HC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘’Smalil SN54HC86 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HC86 . . . D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)

DIPs 1A Uia]vee
® Dependable Texas Instruments Quality and 182 13[J48
Reliability wyds  12Jaa
2aJa  n1[Jay
description 28[Js 10[d3B
. . . . 2v[Je  s[l3a

These devices contain four independent 2-input ano[7 s[]3y 2

Exclusive-OR gates. They perform the Boolean
functions Y = A @ B = AB+AB in positive

SN54HC86 . . . FK PACKAGE

logic. (/2]
(TOP VIEW) 9]
A common application is as a true/complement o )
element. If one of the inputs is low, the other 2290 >
input will be reproduced in true form at the 8
output. If one of the inputs is high, the signal on
the other input will be reproduced inverted at the [72)
output. (@]
The SN54HC86 is characterized for operation LE)
over the full military temperature range of T
-55°C to 125°C. The SN74HC86 is 1011 12 13
characterized for operation from -40°C to
>0 0 >
85°C. 32853
(&)
FUNCTION TABLE NC—No internal connection
(each gate)
logic symbolt
INPUTS OUTPUT
A B Y w g = @
LoL L w2 | —— 1Y
L H H (4)
2A ——— (6)
H L H 28 (5) l———— 2vY
H H L (9)
3A 0 (8) 3y
n i —
4A (11)
o 113 p— 4Y
*This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
curr}fn.t aa of plhlic‘;tina date. rglc_nluml c:tnionn :: T y}
specifications 8 terms ot lexas Instrumen
sga-dard mmpvr . Production processing does not l EXAS 2-129
necessarily include testing of all parameters. NST RUMENFI‘S
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SN54HC86, SN74HC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

exclusive-OR logic

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

EXCLUSIVE-OR

A > - > =

These are five e{:uivalent Exclusive-OR symbols valid for an ‘"HC86 gate in positive logic; negation may be shown at any two ports.

2 LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
T s T —_ 2k . — 2k+1 _
2] —— — —
g The output is active (low) if The output is active (low) if The output is active (high) if
o all inputs stand at the same an even number of inputs an odd number of inputs (i.e.,
»n logic level (i.e., A=B). (i.e., O or 2) are active. only 1 of the 2) are active.
O . . . .
2 absolute maximum ratings over operating free-air temperature ranget
o SUPPIY VOIAGE, VG -« - - v v v ettt e e e et e e e e e -05Vto7V
1] Input clamp current, IK (V] K 00or VI > VCC) o v oo i i e e +20 mA
» Output clamp current, IOK (VO < 00orVO > VCC - - - - v v oot i +20 mA
Continuous output current, I (VO = 0toVCC) - - oo o oo oo +25 mA
Continuous current through Vcc orGND pins . . . ......... ... i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
Storage temperature range . . ... . ... ....ctit ittt —-65°C to 150°C
1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
recommended operating conditions
SN54HC86 SN74HC86 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc Supply voltage 2 5 6 2 5 6 \
Vee =2V 1.5 1.5
V|4 High-level input voltage Vece =45V 3.15 3.15 \%
Ve =6V 4.2 4.2
Vee =2V o 0.3 0o 0.3
V)L Low-level input voltage Veec =45V o 0.9 o 0.9 \
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \4
Vo Output voltage 0 Vce 0 Vee \
Vee =2V 0 1000 0 1000
t¢y  Input transition (rise and fall) times | Vcc = 4.5V o] 500 o] 500 ns
Ve =6V 0 400 0 400
Ta Operating free-air temperature —55 125 | —-40 85 °C
TExas J@
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SN54HC86, SN74HC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

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

noted)
Ta = 25°C SN54HC86 SN74HC86
PARAMETER TEST CONDITIONS Vce MIN _ TYP MAX | MIN MAX | MIN _MAX UNIT
2V 1.9 1.998 1.9 1.9
VoH V| = Vigor V|, IoH = —20 A 45V 4.4 4.499 4.4 4.4
(Totem-pole 6V 5.9 5.999 5.9 5.9 \
outputs) Vi = VijgorV, loH = —4mA 45V | 3.98 4.30 3.7 3.84
Vi = Vigor V|, lgH = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Vigor V), loL = 20yA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
V)= VjqorV, loL=4mA 4.5V 0.17 0.26 0.4 0.33
Vi = VijqorV, loL=52mA 6V 0.15 0.26 0.4 0.33
] V) = VCC or 0 6V +0.1 +100 +1000 +1000 nA
Icc V) = Vggor0, lg =0 6V 2 40 20 A
Ci 2to 6V 3 10 10 10 pF

switching characteristics over recommended opera

ting free-air temperature range (unless otherwise

HCMOS Devices

noted), CL. = 50 pF (see Note 1)
FROM TO Ta = 25°C SN54HC86 SN74HC86
PARAMETER V UNIT
(INPUT) (OUTPUT) cc MIN TYP MAX | MIN MAX | MIN MAX
2V 40 100 150 125
tpd AorB Y 4.5V 12 20 30 25 ns
6V 10 17 25 21
2V 28 75 110 95
tt Y 45V 8 15 22 19 ns
6V 6 13 19 16
Cpd Power dissipation capacitance per gate No load, Tp = 25°C 35 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
TExas bi
2-131
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SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR

D2684, DECEMBER 1982 — REVISED JUNE 1989

® Package Options Include Plastic ‘’‘Small SN54HC107 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HC107 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs i UnaDvee
® Dependable Texas Instruments Quality and a2 fJicR
Reliability 1afs  zfick
1Kk[se 1102«
description 2a(]s  1o[]2CIR
20 e o[]2cLK
These devices contain two independent J-K GND 7 sl 2y 2
negative-edge-triggered flip-flops. A low level at
the CLR input resets the outputs regardless of SN54HC107 . . . EK PACKAGE
the levels of the other inputs. When CLR is (TOP VIEW) 8
inactive (high), data at the J and K inputs b
meeting the setup time requirements are S
transferred to the outputs on the negative-going )
edge of the clock pulse. Clock triggering occurs ()]
at a voltage level and is not directly related to 1CLK 7,
the rise time of the clock pulse. Following the NC ()
hold time interval, data at the J and K inputs may 2K E
be changed without affecting the levels at the NC O
outputs. These versatile flip-flops can perform 2CIR T
as toggle flip-flops by tying J and K high. 1011 12 13
The SN54HC107 is characterized for operation R
over the full military temperature range of N 5 ENS!
-55°C to 125°C. The SN74HC107 is o
characterized for operation from —40°C to NC—No internal connection
85°C.
logic symbolsT
FUNCTION TABLE )
Wy—u
- IZ::(JTSJ _ (;UTPUGT 10LK (12) N (3) 10
L X X X L H _1(_ ::;, 1« 213
H 1 L L | ao To 1oLR & R
H L H L | H L 2"'(9T— 5)
H 1 L H | L H ZCLK#‘ o) 2
H | H H | TOGGLE 2K ——rof >~ 20
H H X X | ag Qo serr 0~
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments TEXAS b 2.133
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SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR

logic diagram, each flip-flop (positive logic)

N

¢l
TG TG ]
CLK —<{>—< c

‘ T
) TG | TG 3 E a

b— o

ol

b— o
ol—
o

L & [
(2] ¢ < T B
s 11 So—3
o = 4D<>
77]
g absolute maximum ratings over operating free-air temperature ranget
<. SUPPIY VOIAGE, VO G i v v vttt ettt e ettt e e e e e e -05Vto7V
8 Input clamp current, l|K(V]f < O or V] > VCC) - oo oottt +20 mA
n Output clamp current, IoKIVO < 0orVO > VCC) i o i .. t20 mA
Continuous output current, I0 (VO = OtoVCC) - .. oo i it +25 mA
Continuous current through VCC or GND pins . .. .. ... oottt ittt iiiiennn +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor N package ................ 260°C
Storage temperature range . .. ... .. ... ... eeuomenennneeennaneneennnon -65°C to 150°C
tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
recommended operating conditions
SN54HC107 SN74HC107 UNIT
MIN NOM MAX | MIN NOM MAX
Vece  Supply voltage 2 5 6 2 5 6 v
Vee =2V 1.5 1.5
VIH High-level input voltage Vg =45V 3.15 3.156 \
Vee = 6V 4.2 4.2
Vee = 2V ) 0.3 ) 0.3
ViL Low-level input voltage Vec =45V 0 0.9 0o 0.9 v
Vee =6V 0 1.2 0 1.2
Vi Input voltage (o] vee 0 vee Vv
Vo Output voltage 0 Vce 0 vee \
Vee = 2V 0 1000 0 1000
t Input transition (rise and fall) times Vee =45V (o] 500 o 500 ns
Vec =6V (4] 400 o 400
TA Operating free-air temperature -55 126 | -40 85 °Cc
: j
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SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR

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

Ta = 25°C SN54HC107 | SN74HC107
PARAMETER TEST CONDITIONS Vce v TN wax T ] YN
2V 1.9 1.998 1.9 1.9
Vi = Vigor V), IgH = —20 pA 45V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 v
Vi = Vijor Vi, Ioq = -4 mA 45V [3.98 4.30 3.7 3.84
V| = V|HorVj, IgH = -5.2 mA 6V 5.48 5.80 5.2 6.34
2V 0.002 0.1 0.1 0.1 2
Vi = Vjqor Vi, loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \Y »
V) = Viqor V), lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33 [ }]
V| = Viqor V|, lgL = 5.2mA 6V 0.15 0.26 0.4 0.33 _9
) V| = Vccor O 6V +0.1 +100 +1000 +1000 | nA >
Icc Vi =Vccor0lg =0 6V 4 80 40 KA 8
C; 2t0 6V 3 10 10 10 [ pF
- (2}
timing requirements over recommended operating free-air temperature range (unless otherwise noted) o
vee Ta = 25°C SN54HC107 | SN74HC107 | o g
MIN MAX | MIN MAX | MIN MAX T
2V 0 6 0 42 0 5
felock Clock frequency 45V 0 31 0 21 0 25 | MHz
6V 0 36 0 25 0 29
2v 100 150 125
CLR low 45V 20 30 25
) 6V 17 25 21
tw Pulse duration ns
2V 80 120 100
CLK high or low 45V 16 24 20
6V 14 20 17
2V 100 150 125
Data (J, K) 45V 20 30 25
Setup time 6V 17 25 21
sU pefore CLK! 2V 100 150 125 ne
CLR inactive 4.5V 20 30 25
6V 17 25 21
2V 0 0 0
th Hold time, data after CLK! 4.5V o] o 0 ns
6V 0 0 0
i
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SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR

switching characteristics over recommended operating free-air temperature range (unless otherwise -

noted), CL = 50 pF (see Note 1)

Ta = 25°C SN54HC107 | SN74HC107
PARAMETER FROM (INPUT) TO (OUTPUT) Vee UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 6 9 4.2 5
fmax 4.5V 31 45 21 25 MHz
6V 36 53 25 29
2V 126 155 235 195
tpd CLR QorQ 45V 25 31 47 39 ns
2 6V 21 26 40 32
2V 100 125 185 160
T tpd CLK QorQ 45V 20 25 37 32 ns
o 6V 17 21 32 27
g 2V 38 75 110 95
o ty QorQ 4.5V 8 15 22 19 ns
6V 6 13 19 16
¥7]
C? I Cpd ] Power dissipation capacitance per flip-flop No load, Tp = 25°C L 35 pF typ ]
S_ NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
(2]
(1]
(7]
XAS ]U’
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_ SN54HC109, SN74HC109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2684, DECEMBER 1982 —REVISED JUNE 1989

® Package Options Include Plastic ‘*Small SN54HC109 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HC109 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs icr[r Uss[JVee
® Dependable Texas Instruments Quality and 142 s2CLR
Reliability 1Kks a2y
ks 132k
description 1PRE[]s  12[]2CLK
. . X P Qe 11]]2PRE
These devices contain two independent J-K 1ads 10f12a
negative-edge-triggered flip-flops. A low level at ano s of2a 2

the Preset or clear inputs sets or resets the

outputs regardless of the levels of the other 7))
inputs. When Preset and Clear are inactive SN54HC109 . . . FK PACKAGE [+}]
(high), data at the J and K inputs meeting the (TOP VIEW) Q2
setup time requirements are transferred to the |5 OIS q>)
outputs on the positive-going edge of the clock 2l g Qe Qo
pulse. Clock triggering occurs at a voltage level
N N L 3 2 1219 (7))
and is not directly related to the rise time of the 1&ha 18020 o
clock pulse. Following the hold time interval, =
data at the J and K inputs may be changed 1CLKfls 172K E
without affecting the levels at the outputs. Ncfe 16NC o
These versatile flip-flops can perform as toggle 1PRE]? 15(2CLK I
flip-flops by grounding K and tying J high. They 1aps 14[J2PRE
also can perform as D-type flip-flops if J and K 9 1o 111213
are tied together. e} % %'g g
The SN54HC109 is characterized for operation ©
over the full military temperature range of NC—No internal connection
—-55°C to 125°C. The SN74HC109 is
characterized for operation from —40°C to logic symbol®
85°C.
T N Py
) (6)
FUNCTION TABLE E¥] @ 1 i ——— 10
1CLK D1
_ INPUTS _ OUTPUTS P L 0 5
PRE CLR CLK J K| a a \CLR (LU
L H X X X H L JprE U e
SR o I et
2CLK ———
H H 1 L L L H = (13 9 .5
H H 1 H L TOGG_L_E 26TR 05
H H t L H Qo Qo
H H 1 H H H L TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
H H L X X | Qo Qo IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
tThis configuration is nonstable; that is, it will not
persist when Preset or Clear return to their inactive
(high) level.
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments b 2.137

standard walrrnntJ. Production processing does not

E
necessarily include testing of all parameters. INSTRUMENTS
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SN54HC109, SN74HC109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

logic diagram, each flip-flop (positive logic)

PRE .
J— [+
i
TG
TG a
K [ c T c
c Iy
2 TG | TG
CLK c I
X © < <
C
S = o3
g CLR
¢ absolute maximum ratings over operating free-air temperature ranget
w) SUPPIY VOIAGE, VCC - - v v v vttt e e e e e e e e e -05Vto7V
¢<D Input clamp current, IK (Vf < 0orV] > VCQ) oo i oo i +20 mA
o Output clamp current, IOK (VO K 00rVO > VCC - -+« v v ettt +20 mA
o Continuous output current, I0 (VO = 0to VCC) « - v v oo v i i i +25 mA
(7} Continuous current through VccorGND pins .. .. ... ... . i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FKor Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
Storage temperature range . . .. . ... .ov v vttt i e —-65°C to 150°C
t Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
recommended operating conditions
SN54HC109 SN74HC109 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 [} \
Vee =2V 1.5 1.5
ViH High-level input voltage Vec =45V 3.15 3.15 \
Vec = 6V 4.2 4.2
Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V (o] 0.9 (o] 0.9 Vv
Vee =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce 0o Vece \
Vee = 2V 0 1000 ) 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V [ 500 0 500 ns
Vee = 6V 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °C
i
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_SN54HC109, SN74HC109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

TA = 25°C SN54HC109 | SN74HC109
PARAMETER TEST CONDITIONS Vee man - Tve wax T wax TN wa] YT
2v | 1.9 1.998 1.9 1.9
Vi = VijgorViL, lgH = —20 pA 45V | 4.4 4.499 4.4 4.4
VoH 6V | 5.9 5.999 5.9 5.9 v
Vi = Vjjor Vi, loy = —4 mA 45V [ 3.98 4.30 3.7 3.84
V) =VjgorVy, lIpH = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Vjgor Vi, loL = 20 sA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vijor Vi, lgL = 4 mA 45V 0.17 0.26 0.4 0.33 g
Vi =Vijjor Vi, loL = 5.2mA 6V 0.15 0.26 0.4 0.33 K]
1 V| = Vec or 0 6V +0.1 +100 +1000 +1000 | nA >
Icc Vi = Vec or 0, Ig = 0 6V 2 80 20 | A o
Cy 2t06V 3 10 10 10 | pF (a]
»n
timing requirements over recommended operating free-air temperature range (unless otherwise noted) g
Ta = 25°C SN54HC109 | SN74HC109
Vee MIN MAX | MmN max | MmN max | UNT (j:’
2V 0 6 0 42 0 5
fclock Clock frequency 4.5V 0 31 (4] 21 (o] 25 MHz
6V 0 36 0 25 0 29
2V 100 150 125
PRE or CLR low 4.5V 20 30 25
tw Pulse duration 6V 7 ; 25 21 ns
2V 80 120 100
CLK high or low | 4.5V 16 24 20
6V 14 20 17
2V 100 150 125
Data (J, K) 45V 20 30 25
Setup time 6V 17 25 21
U pefore CLKI — 2V 25 20 30 ns
PRE or CLR :
N 45V 5 8 6
inactive 6V 4 7 5
2V 0 0 0
th Hold time, data after CLK! 4.5V o 0o o ns
6V 0 0 0
i
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SN54HC109, SN74HC109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HC109 | SN74HC109
PARAMETER V, NIT
(INPUT) (OUTPUT) cc MIN TYP MAX | MIN MAX | MIN MAX v
2V 6 10 4.2 5
fmax 4.5V 31 50 21 25 MHz
6V 36 60 25 29
2V 60 230 345 290
tpd PRE or CLR QorQ 45V 15 46 69 58 | ns
2 6V 12 39 59 49
2V 50 175 250 220
T tpd CLK QorQ 4.5V 15 35 50 44 ns
o 6V 12 30 42 37
g _ 2V 28 75 110 95
o tt QorQ 4.5V 8 15 22 19 ns
- 6V 6 13 19 16
(7]
‘? I Cpd ] Power dissipation capacitance per flip-flop No load, Tp = 256°C 35 pF typ
g. NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
[1]
(/]
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SN54HC112, SN74HC112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘*Small SN54HC112 .. . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74HC112. .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1ck O Uis[d vee
® Dependable Texas Instruments Quality and 1K 2 15 ] 1CLR
Reliability 13 1a[J2CR
1PRE [J4  13[] 2cLK
description 10s zd 2K
These devices contain two independent J-K qu E? :;% ?FJTFE 2
negative-edge-triggered flip-flops. A low level at GND [1s of1 20
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other (72
inputs. When Preset and Clear are inactive SN54HC112 . . . FK PACKAGE 8
(high), data at the J and K inputs meeting the (TOP VIEW) 'S
setup time requirements are transferred to the X OIE @
outputs on the negative-going edge of the clock ¥ 08 § O o
pulse. Clock triggering occurs at a voltage level o
and is not directly related to the rise time of the 212019 . o
clock puise. Following the hold time interval, P4 18[] 2CLR s
data at the J and K inputs may be changed 1PRE[] & 170 2CLK
without affecting the levels at the outputs. NC[Je 16 NC ci’
These versatile flip-flops can perform as toggle Qij7 15[] 2K
flip-flops by tying J and K high. 1Qps |4q 2J
The SN54HC112 is characterized for operation e .12 5
over the full military temperature range of ggg glﬂ;"
~55°C to 125°C. The SN74HC112 is S
characterized for operation from —-40°C to NC—No internal connection
85°C.
logic symbolt
FUNCTION TABLE
INPUTS OUTPUTS 1PRE 1:: s ®)
PRE CIR Clk J K| @ @ mL‘: ‘_”_;Jm 1
R AT e
1CLR ——>f R
L L X X X | H# Et 7R DO )
H H | L L | Q Qo LD 9,4
H H ! H L H L 2oik U3
H H ! L H| L H 2k U2 b 1) 5
H H | H H| TOGGLE IR N
H H H X X | Qo Qp
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
$This configuration is nonstable; that is, it will not IEC Publication 617-12.
persist when either Preset or Clear returns to its Pin numbers shown are for D, J, and N packages.
inactive (high) level.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to 1/
spacifications per the terms of Texas Instruments TE,XAS 2-141
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SN54HC112, SN74HC112

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

logic diagram, each flip-flop (positive logic)

PRE

¢ ¢
b
e 16
c ]
c 1
1 c

i 16

ol

ol—q

s8dIneg SONDH u

(=1}
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SN54HC112, SN74HC112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

absolute maximum ratings over operating free-air temperature ranget

Supply VoItage, VO - - - -t oot e  ee -05Vto7V
Input clamp current, IK (V] K 00or VI > VEC) « vt vttt et e e e it e e +20 mA
Output clamp current, IoK (VO < 00rVQ > VCC - -+ o vt i i e +20 mA
Continuous output current, I0 (VO = 0to VCC) - -« oot +25 mA
Continuous current through VCC or GND pins . .. ... ... it +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: DorNpackage ............... 260°C

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

1 Stresses beyond those listed under **absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

pee:

** is not i

plied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

N

(]
o
recommended operating conditions i)
SN54HC112 SN74HC112 UNIT Q>)
MIN NOM MAX | MIN NOM MAX Q
Vcc Supply voltage 2 5 6 2 5 6 \" (7))
Veg =2V 1.5 1.5 o
V|4 High-level input voltage Vge = 45V 3.15 3.15 v E
Vce =6V 4.2 4.2 o
Vee = 2V 0 0.3 ) 0.3 T
ViL Low-level input voltage Vee = 45V 0 0.9 0o 0.9 \
Vee = 6V 0 1.2 0 1.2
Vi Input voltage Y Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
) Veec =2V 0 1000 [ 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0 500 ns
Vee = 6V 0 400 0 400
Ta Operating free-air temperature ~55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
TA = 25°C SN54HC112 | SN74HC112
PARAMETER TEST CONDITIONS Vee MIN TYP  MAX MIN_ MAX MIN_MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vigor Vi, loH = —20 uA 45V | 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 Vv
Vi =ViqorVy, loq = —4mA 45V | 3.98 4.30 3.7 3.84
Vi = VjqorVy, lgpH = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor V), loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vi of Vi, IoL = 4 mA 45V 0.17 0.26 0.4 0.33
Vi = Vigor Vi loL =52mA 6V 0.15 0.26 0.4 0.33
[ V| = Ve or 0 6V +0.1 +100 +1000 £1000 | nA
Icc Vi =Vgegor0, lg =0 6V 4 80 40 A
Ci 2t0 6V 3 10 10 10 | pF
*
TEXAS 2143
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SN54HC112, SN74HC112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

a SONJH )Y

Vee Ta = 25°C SN54HC112 | SN74HC112 UNIT
MIN MAX MIN  MAX MIN  MAX
2V 0o 5 0 3.4 0 4
fclock Clock frequency 4.5V o] 25 0 17 0 20 | MHz
6V 0 29 0 20 0 24
2V 100 150 125
PRE or CIR low 45V 20 30 25 ns
tw Pulse duration 6v 17 28 21
2V 100 150 125
CLK high or low 45V 20 30 25 ns
6V 17 25 21
2V 100 150 125
Data (J, K) 45V 20 30 25 ns
tsu Setup timel 6V 17 2(5) 21
before CLK — 2V 100 15 125
:‘:it:":em a5V 20 30 25 ns
6V 17 25 21
2V (o] (o] (o]
. th Hold time, data after CLK! 45V [ 0o o ns
6V o] . 0 [¢]

S9JIAD

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Ci. = 50 pF (see Note 1)

FROM TO TA = 25°C SN54HC112 | SN74HC112
PARAMETER (INPUT) (OUTPUT) Vee MIN A Tve mAX | min_wmAx | mn wmax | M7
2V 5 10 3.4 4
fmax 45V 25 50 17 20 MHz
6V 29 60 20 24
— 2V 54 165 245 205
tpd PRE or CLR Qora 45V 16 33 49 41| ns
6V 13 28 42 35
2V 56 125 185 155
tpd CLK QorQ 45V 16 25 37 31| ns
6V 13 21 31 26
2V 29 75 110 95
t Qora 45V 9 15 22 19 | ns
6V 8 13 19 16
Cpd Power dissipation capacitance per flip-flop J No load, Tp = 25°C 35 pF typ l

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54HC113, SN74HC113
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small SN54HC113 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74HC113 .. . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1cek [ ThalJvee
® Dependable Texas Instruments Quality and 1K 13[J2cLK
Reliability s ek
wRE[]e  m[J2y
description 1a[ds 1o[]2pPRE
These devices contain two independent J-K GIII(I;E(: : i% 2
negative-edge-triggered flip-flops. A low level at
the Preset input sets the outputs regardless of
the levels of the other inputs. When Preset (PRE) SN54HC113 . . . FK PACKAGE »n
is inactive (high), data at the J and K inputs (TOP VIEW) 8
meeting the setup time requirements are X 0¥ ;
transferred to the outputs on the negative-going ¥x0g oo )
edge of the clock pulse. Clock triggering occurs (@]
at a voltage level and is not directly related to 212008 1)
the rise time of the clock pulse. Following the 1Ji)a 18{j2K o
hold time interval, data at the J and K inputs may Ncpis 17Qne E
be changed without affecting the outputs. These 1PRE{]6 82y o
versatile flip-flops can perform as toggle flip- Neg? 15(NC_ I
flops by tying J and K high. 2a{)s 14[]2PRE
10 11 12
The SN54HC113 is characterized for operation
over the full military temperature range of = 2 (z)lg 8
~B5°C to 125°C. The SN74HC113 is 9
characterized for operation from —40°C to NC—No internal connection
85°C.
logic symbolt
FUNCTION TABLE
INPUTS OUTPUTS 1PRE '%:—b s —© .q
[PRE cClKk 4 K| a a R b,
L X X x| H L 1cLk —pcr © 5
H ! L L| a Qp 1K %— 1K
H | H Ll v 2PRE -(-1-1—)5 © ,q
H ! L H L H 2 "]
H | H H| TOGGLE ek o L ®
H H X X ] q To 2Kk ———

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

PRODUCTION DATA documents contain information Copyright © 1982, Texas Instruments Incorporated
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SN54HC113, SN74HC113
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

logic diagram, each flip-flop (positive logic)

PRE

Q
2 @
u
O
g absolute maximum ratings over operating free-air temperature ranget
8 SUpPly VOItage, VG « o v v v vttt e -05Vto7V
Input clamp current, IK (V] < 0or Vi > VCC) - ..o +20 mA
O Output clamp current, IoK (VO < 00rVO > VCC « -+ e vt e i e +20 mA
‘<D Continuous output current, I (VO = 0to VCC) - -« oo +25 mA
o Continuous current through VCC or GND pins . . . . .. ... it et +50 mA
o Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . .............. 300°C
] Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
Storage temperature range . . . ... ... .uvv v e v umn it s —-65°C to 150°C
1 Stresses beyond those listed under ‘‘absolute maximum ratings’’' may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
recommended operating conditions
SN54HC113 SN74HC113 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 2 5 6 2 5 6 \"
Vee = 2V 1.5 1.5
V|4 High-level input voltage Vee = 45V 3.15 3.15 \
Vee =6V 4.2 4.2
Vee = 2V ) 0.3 0 0.3
ViL Low-level input voltage Vee =45V [ 0.9 0 0.9 \
Ve =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \2
Vo Output voltage 0 Vee 0 Vee \2
Vec =2V o 1000 0 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V o 500 0 500 ns
Veg = 6V 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °c
i
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SN54HC113, SN74HC113
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

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

noted)
Ta = 25°C SN54HC113 | SN74HC113
PARAMETER TEST CONDITIONS Vee un Tve A TN max TN max ] UNT
2v | 1.9 1.998 1.9 1.9
V| = Vlgor Vi, lgH = —20 sA 45V | 4.4 4.499 4.4 4.4
VoH 6V | 5.9 5.999 5.9 5.9 v
Vi = Vijor Vi, lgy = —4 mA 45V | 3.98 4.30 3.7 3.84
Vi = VijgorV|, lgpH = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Viqor Vi, loL = 20 kA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v »
Vi = Vigor Vi, loL = 4mA 4.5V 0.17 0.26 0.4 0.33 [}]
Vi = ViHor V), loL = 5.2mA 6V 0.15 0.26 0.4 0.33 .2
I V) = Vcg or O 6V +0.1 +100 +1000 £1000 | nA 3
Icc V) =Vggcor0,lg =0 6V 4 80 40 A o)
C; 2106V 3 10 10 10 | pF
n
timing requirements over recommended operating free-air temperature range (unless otherwise noted) g
vee TA = 25°C SNS4HC113 | SN74HC113 | O
MIN MAX | MIN MAX | MIN MAX T
2V 6 4.2 5
fclock Clock frequency 4.5V 31 21 25 MHz
6V 36 25 29
2V 100 150 125
PRE low 4.5V 20 30 25
tw Pulse duration 6V 7 25 21 ns
2V 80 120 100
CLK high or fow | 4.5V 16 24 20
6V 14 20 17
2V 100 150 125
Data (J, K) 45V 20 30 25
¢ Setup time 6V 17 25 21 ns
su before CLK! 2V 25 40 30
PRE inactive 45V 5 8 6
6V 4 7 5
2V 0 0 0
th Hold time, data after CLK! 45V o o] 4] ns
6V 0 0 0
i
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SN54HC113, SN74HC113

DUAL J-K NEGATIVE-EDGE-TRIGGERED

FLIP-FLOPS WITH PRESET

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HC113 | SN74HC113
PARAMETER
A (INPUT) (OUTPUT) VCC  ["miN TP MAX | MIN MAX | MiIN max | "
2V 6 10 4.2 5
fmax 45V 31 50 21 25 MHz
6V 36 60 25 29
2V 60 165 250 205
tpd PRE QorQ 45V 18 33 50 41 ns
2 6V 15 28 43 35
2V 85 140 211 175
T thd CLK QorQ 45V 19 28 42 35 ns
o 6V 16 24 36 30
g 2V 28 75 110 95
o ¢ QorQ 45V 8 15 22 19 ns
6V 6 13 19 16
»
g [ Cpd T Power dissipation capacitance per flip-flop L No load, Tp = 256°C i 35 pF typ
g. NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
®
»
T i
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SN54HC114, SN74HC114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘*Small SN54HC114 . . . J PACKAGE
Outline”” Packages, Ceramic Chip Carriers, SN74HC114 . .. D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil {TOP VIEW)
DIPs crr Y vee
. 2 13[] CLK
® Dependable Texas Instruments Quality and 15 3 123 2:2
iabili
Reliability 1PREs 2
. 1ads 0[] 2PRE
description =
P 1@ 9od2a
These devices contain two independent J-K ano 7 s[] 20 2
negative-edge-triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other SN54HC114 . . . FK PACKAGE 8
inputs. When the Preset and Clear are inactive (TOP VIEW) o
(high), data at the J and K inputs meeting the « 'S
setup time requirements are transferred to the «la o 8 ¥ V]
outputs on the negative-going edge of the clock - -2 >0 (=]
pulse. Clock triggering occurs at a voltage level 3 2 72019 (7))
and is not directly re!ated to the rise tm'[e of the 1 ha 18] 2K (@]
clock pulse. Following the hold time interval, E
: NC [Is 170 NC
data at the J and K inputs may be changed 1PRE D6 160 24 'z
without affecting the levels at the outputs. ne b7 150 NC T
These versatile flip-flops can perform as toggle BRE
flip-fl by tying J and K high 1Q{s 14q 2PRE
ip-tiops Dy tying J an 'gh. 9 10111213
The SN54HC1 14 is characterized for operation o000
over the full military temperature range of —ZZAaA
-55°C to 125°C. The SN74HC114 is
characterized for operation from —40°C to NC—No internal connection
85°C.
logic symbolt
FUNCTION TABLE
CLR ) R
INPUTS QUTPUTS CLK (13) S ¢
PRE CLR CLK J K| a a =1 C
L H X X X[ H L 1R A s 5 1q
H L X X X L H 1wl 1y 6) —
L L X X X | Hf HE 1K g’o—- 1K 1a
= — (10
H H | L L Qo Qo 2PRE m& (9) 20
H H | H L H L 2y ——o| (8) —
o
H H | L H| L H k2| 2a
H H | H H | TOGGLE
H H H X x| Qo Qo TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
tThis configuration is nonstable; that is, it will not Pin numbers shown are for D, J, and N packages.
persist when either Preset or Clear returns to its
inactive (high) level.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to //
specifications per the terms of Texas Instruments 2-149

standard warranty. Production processing does not
necessarily incIuJ testing of all parameters. ]NSTRUMEN]S
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SN54HC114, SN74HC114

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

logic diagram, each flip-flop (positive logic)

PRE

J [
K — TG -—-| >—a
c Cc
r==—==="="" 1 T6 TG .-oG:
| CLK W [+
] = v > =
2 | { c < c a
[ |
CLR
X ' > | ! D
! commoN To I
O
g | BOTH FLIP-FLOPS 1
8 absolute maximum ratings over operating free-air temperature range
o] Supply voltage, VO - - v o oo v e e e e -0.5Vto7V
(1) Input clamp current, Ik (V] K 0or Vi > VEC) + v oo oo +20 mA
<. Output clamp current, IoK (VO < 00orVQ > VCC -+ v v v v it i i e +20 mA
8 Continuous output current, I0 (VO = 0toVCC) - oo i i i +25 mA
) Continuous current through VCCc orGND pins . .. ... ..., . +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK orJpackage ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
Storage temperature range . .. ............c.coeeeeennn e -65°C to 150°C
1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indi d under *’ ded operating
conditions’’ is not implied. Exp e to absolut im-rated for extended periods may affect device reliability.
recommended operating conditions
SN54HC114 SN74HC114 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \
Vee = 2V 1.5 1.5
ViH High-level input voltage Vee =45V 3.16 3.16 Vv
Ve =6V 4.2 4.2
Vge =2V [o] 0.3 (o] 0.3
ViL Low-level input voltage Vee =45V 0 0.9 0 0.9 \
Vee = 6V 0 1.2 0 1.2
V) Input voltage 0 Vce [ Vee \
Vo Output voltage 0 Vee 0 Vee \
Ve =2V (o] 1000 [o] 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V 0 500 [ 500 ns
Ve =6V 0 400 0 400
Ta Operating free-air temperature ~55 125 | —-40 85 °C
EXAS JU’
2-150
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- SN54HC114, SN74HC114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

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

noted)
Ta = 25°C SN54HC114 | SN74HC114
PARAMETER TEST CONDITIONS vee e Tve kTN ma TN max ] UNIT
2v | 1.9 1.998 1.9 1.9
Vi = Vlgor Vi, loH = —20 pA 45V | 4.4 4499 4.4 4.4
VoH 6V | 59 5999 5.9 5.9 v
Vi = Vigor V)., loq = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = ViHor V)L, loH = -5.2 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Vjgor Vi, loL = 20 sA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vigor V), loL = 4mA 4.5V 0.17 0.26 0.4 0.33 8
Vi = Vjgor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33 o
1) V| = Vcc or O 6V +0.1 +100 +1000 £1000 | nA >
icc Vi = Vecor O, Ig = 0 6V 4 80 20 | 4A D
C; 2106V 3 10 10 10 | pF (a]
[72)
timing requirements over recommended operating free-air temperature range (unless otherwise noted) g
Ta = 25°C SN54HC114 | SN74HC114
Vee MIN MAx | min_max | min max | N7 g
2V 0 5 0 3.4 0 4
fclock Clock frequency 4.5V o 25 o 17 o] 20 | MHz
6V 0 29 0 20 0 24
2V 100 150 125
PRE or CLR low 45V 20 30 25
tw Pulse duration 6V 17 25 21 ns
2V 100 150 125
CLK high or low 45V 20 30 25
6V 17 25 21
2V 100 150 125
Data (J, K) 45V 20 30 25
Setup time 6V 17 25 21
'su pefore CLKI S— 2v_ | 100 150 125 ns
PRE or CL 45V 20 30 25
inactive 6V 17 25 21
2V 0 0 0
th Hold time, data after CLKI 45V (o] o] 0 ns
6V 0 0 0
3
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SN54HC114, SN74HC114 -
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)

ad SONOH IS

PARAMETER FROM T0 Vee TA = 25°C SN54HC114 | SN74HC114 UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
2V 5 9 3.4 4
fmax 4.5V 25 45 17 20 MHz
6V 29 50 20 24
2V 75 175 250 220
tpd PRE or CLR QorQ 45V 20 35 50 44 | ns
6V 17 30 42 37
2V 63 175 250 220
tod CLK QorQ 45V 19 35 50 44 | ns
6V 16 30 42 37
2V 28 75 110 95
tt QorQ 45V 8 15 22 19 ns
6V 6 13 19 16
l CE‘_’ l Power dissipation capacitance per flip-flop l No load, Tp = 25°C J 50 pF typ
. NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

S9JIAD
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SN54HC125, SN54HC126
SN74HC125, SN74HC126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

D2804, MARCH 1984 —REVISED JUNE 1989

® 'High-Current 3-State Outputs Interface SN54HC125, SN54HC126 . . . J PACKAGE
Directly with System Bus or Can Drive Up SN74HC125, SN74HC126 . . . N PACKAGE
to 15 LSTTL Loads (TOP VIEW)
® Package Options Include Ceramic Chip 16,161 [ YD vee =
Carriers and Standard Plastic and Ceramic 1Az 1300 4G, 4G
300-mil DIPs 1Y Os  12[04A
2G, 2GT [Ja  n[Jay
® Dependable Texas Instruments Quality and 2a []s 10[] 3G, 3G1
Reliability 2y (e o[] 3A
GNo Q7 s[J 3y 2
description SN54HC125, SN54HC126 . . . FK PACKAGE
. ) TOP VIEW n
These bus buffers feature independent line { ! (<]
drivers with three-state outputs. Each__’HC1 25 Q
output is disabled when the associated G is high, q>)
and each ‘HC126 output is disabled when the o)
associated G is low. n
The SNb54HC125 and SN54HC126 are 1Y 4A (o)
characterized for operation over the full military NC NC E
temperature range of —55°C to 125°C. The 2G, 2Gt 4y )
SN74HC125 and SN74HC126 are characterized NC NC T
for operation from —40°C to 85°C. 2A 3G, 3Gt
FUNCTION TABLES
‘HC125 ‘HC126
(EACH BUFFER) (EACH BUFFER) 15 on "HC125; G on *HC126
INPUTS OUTPUT INPUTS OUTPUT NC~—No internal connection
G A Y G A | Y
L H H H H H
L L L H L L
H X 4 L X z
H = high level, L = low level, X = irrelevant
logic symbolst
‘HC125 ‘HC126
MU N ervay o (3) 16 L EN D (3)
—— 1v Yy
ha w v
26— (6) 26 (6)
L 2y ——— 2V
» G »
36— (8) 3G (8)
L 3Y b
» » "
46— (11) 4G | (1)
b a4y ——— 4Y
a2} an 120
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for J and N packages.
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments
standard warranty. Production processing does not 2-153
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SN54HC125, SN54HC126, SN74HC125, SN74HC126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

logic diagrams (positive logic)

‘HC125

(1)

‘HC126

\

1G 16

1a 2 l/ @ .y a2
2G fa) 26 (4)
-~ (5) l/ ©® Ly on 5
55 0 36 19
20 2 8 .y 3 9

= (13)

(13)
4G

(12) (11) (12)

4A

W s

Pin numbers shown are for J and N packages.

ay 4A

Y <

2-1564
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SN54HC125, SN54HC126, SN74HC125, SN74HC126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range?’

SUPPlY VOItage, VO - - - vt v et e e e e e -05Vto7V
Input clamp current, IK (V] < 0or Vi > VCC) «« v oot +20 mA
Output clamp current, IoOK (VO < 0orVO > VCC - - v v oo oo +20 mA
Continuous output current, I (VO = 0toO VCC) -+ -« v oo i +35 mA
Continuous current through VeccorGND pins . . ....... ... .. .. . L. +70 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage .. ............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Npackage ................... 260°C
Storage temperature range . . . ... ... ..i v et it e e -65°C to 150°C

N

1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. g
recommended operating conditions g
SN54HC125 SN74HC125 O
SN54HC126 SN74HC126 UNIT (a]
MIN NOM MAX | MIN NOM MAX (/)]
Ve Supply voltage 2 5 6 2 5 6 \Y O
Vee = 2V 1.5 1.5 =
ViH High-level input voltage Vee = 45V 3.15 3.15 Vv (&)
Vge =6V 4.2 4.2 I
Vee =2V [ 0.3 0 0.3
V|L Low-level input voltage Vee =45V 0 0.9 0 0.9 \
Vee =6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
Vee = 2V 0o 1000 0 1000
ty  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0 500 ns
Vee = 6V 0 400 0 400
Ta Operating free-air temperature . -55 125 | -40 85 °C

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

o SN54HC125 | SN74HC125
PARAMETER TEST CONDITIONS Vee Ta = 25°C SN54HC126 | SN74HC126 | UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 1.9 1.998 1.9 1.9
Vi = Viqor V|, loH = —20 pA 45V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 \%
Vi = VijjorVy, lpy = -6 mA 45V | 3.98 4.30 3.7 3.84
Vi =VgorV|, lgH = -7.8 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor Vi, loL = 20 kA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
V| = VijqorV, lgL = 6 mA 4.5V 0.17 0.26 0.4 0.33
Vi =VigorV|, lgL =7.8mA 6V 0.15 0.26 0.4 0.33
I Vi = Vggor0 6V +0.1 100 +1000 +1000 nA
loz Vo = Veggor O 6V +0.01 +0.5 +10 £5 A
Icc Vi =Vggor0,1lg =0 6V 8 160 80 A
Ci 2to 6V 3 10 10 10 pF

Texas *p 2-155
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SN54HC125, SN74HC125

QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

FROM TO Ta T 25°C SN54HC125 | SN74HC125
PARAMETER (INPUT) (OUTPUT) Vee MIN _ TYP MAX | MIN MAX | Min_max | N7
2V 48 120 150 150
tpd A Y 45V 14 24 36 30 ns
6V 11 20 25 26
2v 53 120 180 150
ten G Y 45V 14 24 36 30 | ns
2 6V 11 20 31 26
2V 30 120 180 150
T tdis G Y 45V 15 24 36 30| ns
o 6V 14 20 31 26
g 2V 28 60 90 75
o t Any 4.5V 8 12 18 15 ns
h 6V 6 10 15 13
O —— .
) I Cpd | Power dissipation capacitance per gate 1 No load, Tp = 25°C 1 45 pF typ |
<
o switching characteristics over recommended operating free-air temperature range (unless otherwise
8 noted), CL = 150 pF (see Note 1)
PARAMETER FROM TO vee Ta = 25°C SN54HC125 | SN74HC125 | |
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
) 2V 67 150 225 190
tpd A Y 45V 19 30 45 38 ns
6V 15 25 39 32
2V 100 135 200 170
ten G Y 45V 20 27 40 34| ns
6V 17 23 34 29
2V 45 210 315 265
ty Any 4.5V 17 42 63 53 ns
6V 13 36 53 45
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
+p
2-156 XAS
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SN54HC126, SN74HC126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

PARAMETER FROM TO vee TA = 25°C SN54HC126 | SN74HC126 |
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX [ MIN MAX
2V 47 120 180 150
tpd A ' 45V 14 24 36 30 ns
6V 1 20 31 26
2V 57 120 180 150
ten G Y 45V 16 24 36 30 ns
6V 12 20 31 26 2
2V 35 120 180 150
tdis G Y 45V 17 24 36 30 ns »
6V 15 20 31 26 [}
2V 28 60 90 75 R)
t Any 45V 8 12 18 15| ns >
6V 6 10 15 13 8
(2]
i Cpd I Power dissipation capacitance per gate I No load, Tp = 25°C I 45 pF typ I O
switching characteristics over recommended operating free-air temperature range (unless otherwise E
noted), CL = 150 pF (see Note 1) T
PARAMETER FROM TO vee TA = 25°C SN54HC126 | SN74HC126 ONIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
2V 67 150 225 188
tpd A Y 45V 19 30 45 38 ns
6V 156 25 39 33
2V 100 135 202 169
ten G Y 45V 20 27 40 36 ns
6V 17 23 36 30
2V 45 210 315 265
t Any 45V 17 42 63 53 ns
6V 13 36 53 45
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas ™
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SN54HC132, SN74HC132
QUADRUPLE POSITIVE-NAND GATES WITH SCHMITT-TRIGGER INPUTS

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Operation from Very Slow Input Transitions SN54HC132 . . . J PACKAGE
SN74HC132 . . . D OR N PACKAGE
® Temperature-Compensated Threshold Levels (TOP VIEW)
® High Noise Immunity 1T T1al] vee
® Same Pinouts as ‘HCO0 182 13[J48
X . 1wv[s  12[J4A
® Package Options Include Plastic ‘“Small 2a4 1nf] ey
Outline’’ Packages, Ceramic Chip Carriers,
' I S 28[Js 0[] 3B
and Standard Plastic and Ceramic 300-mil 2v[s of] 3A
DIPs GND[]7  s[]av 2
® Dependable Texas Instruments Quality and
Reliability SN54HC132 . .. FK PACKAGE o
(TOP VIEW) o
description I3} 0
22909 >
Each circuit functions as a NAND gate, but —r Q
because of the Schmitt action, it has different 2 12019 (]
input threshold levels for positive- and negative- 1wY[a 18[] 4A (7))
going signals. It performs the Boolean function NC[) s 17 NC (o)
Y = A-BorY = A+B in positive logic. 2A[]6 16[]4Y s
- NC[}7 15[]NC
These circuits are temperature compensated and O
. - 28)8 14[]38B
can be triggered from the slowest of input ramps =
e " . 10 11 12 13
and still give clean jitter-free output signals.
. . >0 0>«
The SN54HC132 is characterized for operation ~ 5 Z2mm
over the full military temperature range of
—55°C to 125°C. The SN74HC132 is NC—No internal connection
characterized for operation from —-40°C to
85°C. logic symbolt
FUNCTION TABLE (each gate) 1w = @
(2) ¥
INPUTS | OUTPUT 18 ";)—“U
A B Y 2/\-‘5)— N\ (6) 5y
H H L 28 —
L X H 3AE)__ 8
X L H 38 (10) & 3y
12)
4A (11)
ay
a8 (13)
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
logic diagram, each gate (positive logic)
A
D
B
PRODUCTION DATA documents contain information , Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments TeExas b 2150

standard mrrlntJ‘. Production processing does not
necessarily include testing of all parameters.
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SN54HC132, SN74HC132
QUADRUPLE POSITIVE-NAND GATES WITH SCHMITT-TRIGGER INPUTS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC - - - o o o e et e e -05Vto7V
Input clamp current, K (Vi < Oor V| > VCGQ) ..o c i +20 mA
" Output clamp current, IOK (VO < 00rVO > VCC « v v vt vt veeeeeieeea e +20 mA
Continuous output current, I0 (VO = 0to VCC) - - oo oo e e v +25 mA
Continuous current through Vg or GND pins . . . ... ..o +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
2 Storage temperature range . . . . ..o vt vttt et e e —-65°C to 150°C
T Stresses beyond those listed under *’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
)
< recommended operating conditions
o SN54HC132 SN74HC132
»n MIN NOM MAX MIN NOM MAX UNIT
U Vce  Supply voltage 2 5 6 2 5 6 \%
] Voo = 2V 1.5 1.5
s- ViH High-level input voltage Vge = 4.5V 3.15 3.15 v
8 Vee = 6V 4.2 4.2
7] Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vege = 45V o 0.9 o 0.9 \
Vec =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
TA Operating free-air temperature -55 125 | -40 85 °C
TEXAS {9
2-160
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SN54HC132, SN74HC132
QUADRUPLE POSITIVE-NAND GATES WITH SCHMITT-TRIGGER INPUTS

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

noted)
Ta = 25°C SN54HC132 | SN74HC132
PARAMETER TEST CONDITIONS vee e v wax TN max TN ek UNT
2v [ 1.9 1.998 1.9 1.9
Vi = VjgorV|, IgH = —-20 A 45V 4.4 4.499 4.4 4.4
VOH 6V | 5.9 5999 5.9 5.9 \Y
Vi = Vijgor Vi, lIoH = —4 mA 45V | 398 4.30 3.7 3.84
V) = Vijor Vi, IgH = —5.2 mA 6V [ 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Vigor Vi, loL = 20uA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 % »
Vi = Vijqor V|, loL = 4 mA 45V 0.17 0.26 0.4 0.33 (]
Vi = Vijor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33 0o
2V | 070 1.2 150|070 150 | 0.70 1.50 >
VT4 45V | 1556 25 3.16| 155 3.15 | 1.55 3.15 v 8
6v | 210 33 420|210 4.20|2.10 4.20
2v [030 06 1.00][030 100|030 1.00 (%2]
VT_ 45V [ 090 1.6 245|090 245|090 245 v o
6V [1.20 20 320|120 320 (120 320 =2
2v [020 06 120|020 1.20 020 1.20 (&
Vis - VT_ 45V | 040 09 210|040 210|040 210 Y% I
6V [050 1.3 250|050 250|050 250
) V| = Vg or 0 6V +0.1 +100 +1000 +1000 | nA
Icc Vi =Vcgor0, g =0 6V 2 40 20 A
Ci 2106V 3 10 10 10 | pF
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)
FROM TO Ta = 25°C SN54HC132 | SN74HC132
PARAMETER (INPUT) {OUTPUT) Vee MN TP WMAX | MiN_ max | min_wmax | M7
2v 60 120 186 156
tpd AorB Y 45V 18 25 37 31 ns
6V 14 21 32 27
2v 28 75 110 95
1 Any 45V 8 15 22 19| ns
6V 6 13 19 16
Cpd Power dissipation capacitance per gate No load, Tp = 25°C 20 pF typj
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas W
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SN54HC133, SN74HC133
13-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic *’Small SN54HC133 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74HC133 . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs Al UisOvee
® Dependable Texas Instruments Quality and BLJ?2 150 M
Reliability cs 4L
o+ 13«
description e[ds 120y
. ) . . Fds [
These devices contain a single 13-input NAND G E 7 10011 2
gate. They perform the Boolean functions in anp s oy
positive logic:
Y = A+B-C-D+E-F-G-Hel-J-K-L-M or SN54HC133 . . . FK PACKAGE 8
ool (TOP VIEW) QO
Y = A+B+C+D+E+F+G+H+1+J+K+L+M I3} 'S
o O
The SN54HC133 is characterized for operation oLz>2 8
over the full military temperature range of —55°C 3 2 1219
to 125°C. The SN74HC133 is characterized for cha 8L 2]
operation from —40°C to 85°C. pDs 170k o
NC [J 6 16[NC g
FUNCTION TABLE El7? ‘ISE J I
Flls 1401
OUTPUT
INPUTS A THRU M v 2 10111213
OoV>zT
Al inputs H L % z
One or more inputs L H
NC—No internal connection
logic symbol T - .. .
gic sy logic diagram (positive logic)
A (1 & A
B (2) B
c (3) c
b 1) o
E (5) E —
e D
7
G (7) (9) v "
(10)
H 1
(11)
! J
J (12) K
K (13) L
L (14) M
m 18)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
currq;l_t 't:' of yuhlil;;ﬁotn date. :’r;duml c:tnfnrm :o T ¢
cifications per the terms of lexas Instruments
standard warranty. Production processing does not EXAS 2-163
necessarily include testing of all parameters. ]NS’T RUMEN’FS
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SN54HC133, SN74HC133
13-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature ranget

SUPPlY VOIAGE, VO - -t v v v v e e e e e e e s -0.5Vto7V
Input clamp current, K (V| < Oor Vi > VCC) -« oo oo oo +20 mA
Output clamp current, IoK (VO < 00rVO > VCC - -« v v vttt i iiie i e i i i +20 mA
Continuous output current, I (VO = Oto VCC) - v oo oo +25 mA
Continuous current through VCCc or GND pins . .. ... ... o i i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage ... ............ 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
Storage temperature FaNGE . . . . . ..ot vttt me s e e e —65°C to 150°C
2 T Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
O . -
g recommended operating conditions
(@) SN54HC133 SN74HC133 o
CD MIN NOM MAX MIN NOM MAX
U Vce Supply voltage 2 5 6 2 5 6 \%
(+'] Vee =2V 1.5 1.5
<. | Vi High-evel input voltage Vee = 45V 3.15 3.15 v
(2] Vee = 6V 4.2 4.2
9, Vee = 2V 0 0.3 0 0.3
ViL Low-level input voltage Veec = 45V 0 0.9 0 0.9 \
Vee = 6V 0 1.2 0 1.2
Vi  Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Ve 0 Vee \
Vee =2V o 1000 (0] 1000
t¢  Input transition (rise and fall) times | Vgc = 4.5V 0 500 o 500 ns
Ve = 6V 0 400 0 400
TA Operating free-air temperature —-55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
Ta = 25°C SN54HC133 SN74HC133
PARAMETER TEST CONDITIONS Vce WIN TP MAX MIN _ MAX MIN _ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi=VigorVi, IoH = —20 xA 4.5V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \%
Vi = VigorVy, log = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = VigorVy, lpH = -52 mA 6V | 548 580 5.2 5.34
2V 0.002 0.1 0.1 0.1
V| = Vigor Vi, loL = 20 sA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = VigorVy, loL =4mA 45V 0.17 0.26 0.4 0.33
Vi =VjgorV), lgL =52mA 6V 0.15 0.26 0.4 0.33
) V| = Vgc or O 6V +0.1 +100 +1000 +£1000 | nA
Icc Vi =Vccor0,lg =0 6V 2 40 20 uA
Cj 2to 6V 3 10 10 10 pF
+
2164 EXAS
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SN54HC133, SN74HC133
13-INPUT POSITIVE-NAND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Cp. = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HC133 | SN74HC133
PARAMETER vVee UNIT
(INPUT) (OUTPUT) MIN  TYP MAX | MIN MAX [ MIN MAX
2V 70 150 225 190
tpd Any Y 4.5V 16 30 45 38 ns
6V 13 26 38 33
2V 38 75 110 95
tt Y 4.5V 8 15 22 19 ns
6V 6 13 19 16 2
Cpd Power dissipation capacitance No load, Tpo = 25°C 24 pF typ I g
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. .9
>
)
(a]
0
(&)
I
EXAS d
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SN54HC137, SN74HC137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

D2684, DECEMBER 1982 —REVISED JUNE 1989

® Combines Decoder and 3-Bit Address Latch SN54HC137 . . . J PACKAGE
SN74HC137 ... D' OR N PACKAGE
° :gcorp:.rates 2 Output Enables to Simplify (TOP VIEW)
ascading
A Use[dvee
® Package Options Include Plastic **Small B2 sQdYo
Outline”” Packages, Ceramic Chip Carriers, cs 10w
and Standard Plastic and Ceramic 300-mil Gt s 130v2
DIPs G2[0s 120v3
® Dependable Texas Instruments Quality and G1e 1Qvs
Reliability Y707 10l vs 2
GND [ }8 9lJvYeé
description *
The 'HC137 is a three-line to eight-line SNB4HC137 . . . FK PACKAGE 8
decoder/demultiplexer with latches on the three (TOP VIEW) 'S
address inputs. When the latch-enable input (GL) [
is low, the 'HC137 acts as a decoder/ <82 9¢ o
demultiplexer. When GL goes from low to high, e Z 7)
the address present at the select inputs (A, B, 3 2 1219 o
and C) is stored in the latches. Further address cps4 180 v1 E
changes are ignored as long as GL remains high. GL{)s 170 v2 )
The output enable controls, G1 and G2, control NC[le 6 NC T
the outputs independently of the select or latch- G2p7 15[ 3
enable inputs. All of the outputs are forced high G1[)s 1] va
if G1 is low or G2 is high. The '"HC137 is ideally 2 101112 13
suited for implementing glitch-free decoders in ~DO®©®
strobed (stored-address) applications in bus- > 5 z > >
oriented systems.
The SN54HC137 is characterized for operation NC—No intemal connection
over the full military temperature range of TContact the factory for D availability
—55°C to 125°C. The SN74HC137 is
characterized for operation from —-40°C to
85°C.
logic symbols# (alternatives)
oL@ X/Y _ DMUX
GL ¥ NNeg ar (4) ~Jcs
(L] ° 2 vo (15)
A—8D |1 N (14) oP>—=vo
(2) 1 Y1 A ﬂ__ 8D |o (14)
(3) 2 23y, g2 ¢l 1w
c 4 3 (12) v3 a) 7 5 ﬂyz
c ——] 2 (12)
P SLLIRA P> v3
P T “ — M LI
— 6
G2 —B(S) EN 6 (9) Y6 G1 T 5‘L(1_0_) Y5
g ©
N . G2 —> 6 p” v6
B—v7
$These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
currg:gt ats. of nubliﬁ;tio(n date. fPr_lgnilmsl cntnfnrm :o TE %
specifications per the terms o exas Instruments * AS
tandard ty. Producti ing d t 2-167
necessarily includé testing of all parameters. INSTRUMENTS
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SN54HC137, SN74HC137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

FUNCTION TABLE

INPUTS —
ENABLE SELECT o S
GL G1 G2[ C B A| YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H|[X X X| H H H H H H H H
X L X|X X X| H HH H H HHH
L H L|{L L L{L HHHHMHHMH
L H L{L L HlH L HWHUHHHH
2 L H L|L H L|HH L HWHHHH
L H L|]L H H|H H H L H H HH
L H L[H L L|H H HH L HHH
I L H L[H L H|H H HHH L HH
®) L H L[H H L|H HHWHHMHLH
= L H LIH H H{ H H H H HHH L
o Output corresponding to stored
H H L|X X X
(7] address, L; all others, H
o - .
2 logic diagram (positive logic)
(1)
@
— (4
ar ¥ TJTGA
L
(15)
1 1
1 1
| LD,
6 |
[
13
g -2 TG ®
v3
L
3
TG |9
11
(3) m |
10
(6)
¢ L — L
Y7
a2 (5)

Pin numbers shown are for D, J, and N packages.
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SN54HC137, SN74HC137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

absolute maximum ratings over operating free-air temperature ranget

SUPPlY VORAGE, VO - - - v v v e et e e -05Vto7V
Input clamp current, IK (V| < 0or V] > VCC) - o oo i oo i +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) -+ - oo oo +20 mA
Continuous output current, I (VO = O0to VCC) - -« oo o oot +25 mA
Continuous current through VCC or GND pins . . . . ... ot ti eeeeeeeeeee +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage ... ............ 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ............... 260°C
Storage temperature range . . .. .. ... .. v ittt e —-65°C to 150°C

2

1 Stresses beyond those listed under ““absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. g
recommended operating conditions g
SN54HC137 SN74HC137 @
uNIT (&)
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \ (D
Ve =2V 1.5 1.5 O
Viq High-level input voltage Vce =45V 3.156 3.16 \ E
Vee = 6V 4.2 4.2 (&)
Vee =2V 0 0.3 o 0.3 I
V)L Low-level input voltage Ve = 45V 0 0.9 0 0.9 \
Ve =6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Vee 0 Vece \Z
Ve =2V 0o 1000 0o 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V 0o 500 (o] 500 ns
Ve = 6V 0 400 4] 400
Ta Operating free-air temperature -55 125 | —40 85 °C

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

Ta = 256°C SN54HC137 | SN74HC137
PARAMETER TEST CONDITIONS Vee MIN_ TvP MAX | MIN_ MAX | MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = ViHor Vi, lgH = —20 A 45V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
Vi = VjqorV), lpH = -4 mA 45V | 3.98 4.30 3.7 3.84
V) = VijgorV|, lopy = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor V|, loL = 20 sA 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \"
Vi = VijgorVy, lpL =4mA 45V 0.17 0.26 0.4 0.33
Vi = Viqor V), loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
Iy Vi = Vgcor0 6V +0.1 £100 +1000 +1000 nA
Icc V| = Vgcor0,lg =0 6V 8 160 80 A
Ci 2106V 3 10 10 10 pF

TeExas % 2169
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SN54HC137, SN74HC137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Tp = 25°C SN54HC137 | SN74HC137
Vece UNIT
MIN MAX | MIN MAX [ MIN MAX
2v 80 120 100
tw  Pulse duration, GL low 45V 16 24 20 ns
6V 14 20 17
2V 75 115 95
tsu Setup time, A, B, and C before GLt 4.5V 15 23 19 ns
6V 13 20 16
2 2V 5 5 5
th Hold time, A, B, and C after GL! 45V 5 5 5 ns
T 6V 5 5 5
g switching characteristics over recommended operating free-air temperature range (unless otherwise
o noted), CL. = 50 pF (see Note 1)
72] PARAMETER FROM TO vee Tp = 25°C SN54HC137 | SN74HC137 | o
o (INPUT) (OUTPUT) MIN  TYP MAX | MIN MAX | MIN MAX
® 2v 82 190 285 240
<. tpd A B, C Y 45V 23 38 57 48 | ns
(2] 6V 19 32 48 41
8 _ 2v 59 145 220 180
tpd G2 Y 45V 17 29 44 36 | ns
6V 14 25 37 31
] 2V 61 145 220 180
tpd G1 \ 45V 17 29 44 36 | ns
6V 14 25 37 31
2v 77 190 285 240
tpd GL Y 45V 22 38 57 48| ns
6V 19 32 48 41
2V 38 75 110 95
1 Y 45V 8 15 22 19 | ns
6V 6 13 19 16
Cpd J Power dissipation capacitance No load, Tp = 25°C 85 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
%
2-170 XAS
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SN54HCT137, SN74HCT137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

D2804, MARCH 1984 —REVISED JUNE 1989

SN54HCT137 . . . J PACKAGE

Inputs are TTL-Voltage Compatible
SN74HCT137 . . . N PACKAGE

Combines Decoder and 3-Bit Address Latch (TOP VIEW)
® Incorporates 2 Output Enables to Simplify A UssJVece
Cascading B[]2 1s[Jvo
® Package Options Include Ceramic Chip CL3 141Y1
Carriers and Standard Plastic and Ceramic ELE 4 13 DYZ
300-mil DIPs Ga(fs  12fJv3
ci(Qs 11[Jva
® Dependable Texas Instruments Quality and y7d7 10{]Y5 2
Reliability GND[ s a[]ve
. . (n
description SN54HCT137 . . . FK PACKAGE <))
The ‘HCT137 is a three-line to eight-line (TOP VIEW) Q2
decoder/demultiplexer with latches on the three Q q>)
address inputs. When the latch-enable input (GL) m < E ;) S ()
is low, the ‘HCT137__ acts as a 35 7 2019 n
decoder/demultiplexer. When GL goes from low
to high, the address present at the select inputs Cpe 180v1 o
- . 5 17Qv2 E
(A, B, and C) is stored in the latches. Further GL
N = ncl e 16[NC 3
address changes are ignored as long as GL —
remains high. The output enable controls, G1 G2y 7 156 3 T
= . Gifls 14{]Y4
and G2, control the outputs independently of the 9 101112 13
select or latch-enable inputs. All of the outputs
are forced high if G1 is low or G2 is high. The Toggey
‘HCT137 is ideally suited for implementing o
glitch-free decoders in strobed (stored-address) NC—No internal connection
applications in bus-oriented systems.
The SN54HCT 137 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74HCT137 is
characterized for operation from —-40°C to
85°C.
FUNCTION TABLE
INPUTS
ENABLE SELECT OUTPUTS
GL G1 G2|C B A |[Y0O Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H[X X X|H H H H H H H H
X L X|X X X|[H H H H H H H H
L H L L L|jL H H H H H H H
L H L{L L H|{H L H H H H H H
L H L{L H L|H H L H H H H H
L H L{L H H|H H H L H H H H
L H LfH L L|H H H H L H H H
L H L|fH L H|H H H H H L H H
L H L|H H L|H H H H H H L H
L H L|H H H|H H H H H H H L
H H oLlx x x Output corresponding to stored
address, L; all others, H
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
Spocihcatons.por the tarms-af Tons Instruments Exas W
necessarily include ::::‘i:z“:!“ all paramé't:r::s ot INST RUMEN-FS 27
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SN54HCT137, SN74HCT137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

WITH ADDRESS LATCHES

logic symbols (alternatives)’

a SONOH )N

SO9JIN®

ﬁﬁ%‘cs

(1)

8D

(2)

c (3)

G1 (6) &

G2 (5)

XY

EN

. (15) o
~ 14
.13,
N (12) v3
N (1) va
. (10} vs
N (9) Y6
N (7) v7

o

N O AW N -

& (4)
a0
B (2)
c 3)

G1 -8

a2 (5)

logic diagram (positive logic)

TG -

G_Eiu_hcg

(1)

(2)

c (3)

DMUX
0
V]
G5
2

~. (15} Yo
_(14) vi
N (13) v2
K. (12) v3
K. (1) va
N (10) vs5
. (9 ve
~._7) v

N o o b w N . O

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

16 <{> "
b
TG -
L
TG q[} .
>
TG
TG

YUUOUUU

Pin numbers shown are for J and N packages.

TEEYY

(15) Yo

14
()Yl

13
()Vz

(12)
Y3

11
(’Yd

(10) Y5

(9) Y6

7
(7) v7
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SN54HCT137, SN74HCT137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

absolute maximum ratings over operating free-air temperature rangeT

Supply voltage, VOC - - - - v o e e

Input clamp current, ik (Vi < O or VI > VCC) - - - o oo i e
Output clamp current, IoK (VO < 00r VO > VCC) - - vt v i oo
Continuous output current, I (VO = Oto VCC) ... . oo oo
Continuous current through Vcc or GND pins . . . . .. ... e
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . ...
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Npackage ...................
Storage temperature range . . ... ... ...ttt ittt e

N

TStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 8
. . (=]
recommended operating conditions 'S
SN54HCT137 SN74HCT137 UNIT 8
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 45 5 55| 45 5 55| V »n
Viy High-level input voltage Vee = 45Vto56V 2 2 \4 O
V)L Low-level input voltage Vece =45V t055V 9] 0.8 [¢] 0.8 \4 E
V| Input voltage 0 Vee 0 Vee \ (&)
Vo Output voltage 0 Vee 0 Vee |V XI
t¢  Input transition (rise and fall) times 0 500 0 500 ns
Ta Operating free-air temperature -55 125 | -40 85 °C

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

TA = 25°C SN54HCT137 | SN74HCT137
PARAMETER TEST CONDITIONS Vee MIN  TYP MAX | MIN MAX | MIN MAX UNIT
Vo Vi = Viqor Vi, loH = —20 A 4.5V 4.4 4.499 4.4 4.4 v
Vi = ViHorV|, IgpH = -4 mA 45V | 3.98 4.30 3.7 3.84
VoL Vi = Vijgor Vi, loH = 20 pA 4.5V 0.001 0.1 0.1 0.1 v
Vi = Vigor V|, lgL =4mA 4.5V 0.17 0.26 0.4 0.33
I Vi = Vgg or O 5.5V +0.1 +100 + 1000 +1000 nA
Icc Vi =Vggor0,lg =0 5.5V 8 160 80 A
alect One m.put at0.5Vor24V, 55V 14 24 3.0 29 mA
Other inputs at 0 V or Vg
Ci 4510 3 10 10 10 pF
5.5V

This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V(.
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SN54HCT137, SN74HCT137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

a SOWOH g

S9JIND

P ARAMETER v TA = 25°C SN54HCT137 [ sN7aHCcT137 [ |
cc MIN TYP MAX | MIN MAX | MIN MAX
t Pulse duration, GL low 45V 26 39 33 ns
w Tulse duration, 5.5V 23 35 30
— 45V 15 23 19
ime, A, B, Lt
tsy Setup time, A, B, and C before Gl 5.5V 14 21 17 ns
— a5V 5 5 5
ime, A, B, and C after GL!
th Hold time an after 5.5V 5 5 5 ns
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)
FROM TO TA = 25°C SN54HCT137 | SN74HCT137
PARAMETER (INPUT) (OUTPUT) Vee MmN Tve MAX | min max | min max | M7
. ABC N 25V 25 38 57 a8 |
pd B 5.5V 20 34 51 43 s
. 3 Y 45V 20 29 24 %
pd 5.5V 17 25 40 32
. . o1 N 25V 20 29 24 %
pd 5.5 V 17 25 40 32
. a Y 45V 32 42 63 s2 |
pd 5.5 V 25 36 57 47
. N 25V 12 15 22 IR
t i 5.5V 11 14 20 17 S
Cpd L Power dissipation capacitance No load, TpA = 25°C 85 pF typ

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54HC138, SN74HC138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Designed Specifically for High-Speed
Memory Decoders and Data Transmission
Systems

® Incorporates 3 Enable Inputs to Simplify
Cascading and/or Data Reception

® Package Options: Plastic and Ceramic DIPs,
Plastic Small-Outline Packages, and Ceramic
Chip Carriers

® Dependable Texas Instruments Quality and
Reliability

description

The 'HC138 circuit is designed to be used in
high-performance memory-decoding or data-
routing applications requiring very short
propagation delay times. In high-performance
memory systems this decoder can be used to
minimize the effects of system decoding. When
employed with high-speed memories utilizing a
fast enable circuit, the delay times of this
decoder and the enable time of the memory are
usually less than the typical access time of the
memory. This means that the effective system
delay introduced by the decoder is negligible.

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

The SN54HC 138 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74HC138 is
characterized for operation from —40°C to
85°C.

SN54HC138 . . . J PACKAGE
SN74HC138 . .. D OR N PACKAGE

(TOP VIEW)
A Uss
B(Q2 s[JYo
cs 14[] Y1
G2A[Qs 13 vY2
G2B[]s 12[]Y3

6

7

8

Vee

61 1n[jva
y7Q 10[] Y5
GND 9f]veé

N

SN54HC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>