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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 TI’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 herein supersedes data published in the High-
Speed CMOS Logic Data Book, 1984, SCLDOO1A.

Copyright © 1987, Texas Instruments Incorporated



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 Tl distributor, or by writing direct to:

Texas Instruments Incorporated
P.O. Box 809066
Dallas, TX 75244-9066

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 Vcc or ground.
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NUMERICAL INDEX

NUMERICAL INDEX

SN54HCO0 SN74HCOO ................ 2-3 SNB4HC175 SN74HC175 . ... ........... 2-237
SN54HCO1 SN74HCO1T . ............... 2-7 SN54HC180 SN74HC180 ............... 2-243 g
SN54HCO02 SN74HCO2 .. .............. 2-11 SN54HC190 SN74HC190 ............... 2-247 -
SN54HCO03 SN74HCO3 . ............... 2-15 SN54HC191 SN74HC191 .. ............. 2-247 E
SN54HCO04 SN74HCO4 . ............... 2-19 SN54HC192 SN74HC192 . .............. 2-255 E
SN54HCTO04 SN74HCTO4 . .............. 2-23 SN54HC193 SN74HC193 .. ............. 2-255 -
SN54HCUO04 SN74HCUO4 . .. ............ 2-25 SN54HC194 SN74HC194 . ... ........... 2-263 (@]
SN54HCO5 SN74HCO5 . ............... 2-29 SN54HC195 SN74HC195 ... ............ 2-269 Y
SN54HCO8 SN74HCO8 ................ 2-33 SN54HC237 SN74HC237 . .............. 2-275 E
SN54HCO09 SN74HCO9 ................ 2-37 SN54HCT237 SN74HCT237 .. ............ 2-279 —
SN54HC10 SN74HC10 . ............... 2-41 SN54HC238 SN74HC238 .. ............. 2-283 [1+]
SN54HC11 SN74HC11 ................ 2-45 ‘SN54HCT238 SN74HCT238 .............. 2-287 8
SN54HC14 SN74HC14 ... ............. 2-49 SN54HC239 SN74HC239 ............... 2-291 c
SN54HC20 SN74HC20 ................ 2-53 SN54HC240 SN74HC240 . .............. 2-295 Q
SN54HC21 SN74HC21 ................ 2-57 SN54HCT240 SN74HCT240 .............. 2-301 (D
SN54HC27 SN74HC27 ................ 2-61 SN54HC241 SN74HC241 . ... ........... 2-295
SN54HC30 SN74HC30 ................ 2-65 SN54HCT241 SN74HCT241 . ............. 2-301
SN54HC32 SN74HC32 .. .............. 2-69 SN54HC242 SN74HC242 .. ... .......... 2-305
SN54HC36 SN74HC36 ................ 2-73 SN54HCT242 SN74HCT242 . ... .......... 2-311
SN54HC42 SN74HC42 .. .............. 2-77 SN54HC243 SN74HC243 .. ............. 2-305
SN54HC51 SN74HCS51 .. .............. 2-81 SN54HCT243 SN74HCT243 ... ........... 2-311
SN54HC73 SN74HC73 .. .............. 2-85 SN54HC244 SN74HC244 .. ... .......... 2-315
SN64HC74 SN74HC74 ... ............. 2-89 SN54HCT244 SN74HCT244 . . ... ......... 2-319
SNB4HCT74 SN74HCT74 .. ............. 2-93 SN54HC245 SN74HC245 ... ............ 2-323
SN54HC75 SN74HC75 .. .............. 2-97 SN54HCT245 SN74HCT245 ... ........... 2-327
SN54HC76 SN74HC76 ................ 2-101 SN54HC251 SN74HC251 .. ............. 2-331
SN54HC77 SN74HC77 ................ 2-105 SN54HC253 SN74HC253 .. ............. 2-337
SN54HC78 SN74HC78 . ............... 2-109 SN54HC257 SN74HC257 .. ............. 2-343
SN54HC85A SN74HC85A .. ............. 2-113 SN54HC258 SN74HC258 ............... 2-343
SN54HC86 SN74HC86 ................ 2-117 SN54HC259 SN74HC259 ............... 2-349
SN54HC107 SN74HC107 ............... 2-121 SN54HC266 SN74HC266 ............... 2-355
SN54HC109 SN74HC109 ............... 2-125 SN54HC273 SN74HC273 ........ N 2-359
SN54HC112 SN74HC112 . .............. 2-129 SN54HC280 SN74HC280 ............... 2-363
SN54HC113 SN74HC113 ............... 2-133 SN54HC283 SN74HC283 .. ............. 2-367
SN54HC114 SN74HC114 . .............. 2-137 SN54HC298 SN74HC298 . ............ .. 2-373
SN54HC125 SN74HC125 . .............. 2-141 SN54HC299 SN74HC299 ... ............ 2-377
SN54HC126 SN74HC126 ............... 2-141 SN54HC352 SN74HC352 ... ............ '2-383
SN54HC132 SN74HC132 ............... 2-147 SNB54HC353 SN74HC353 ............... 2-389
SN54HC133 SN74HC133 . .............. 2-151 SN54HC354 SN74HC354 ............... 2-395
SN54HC137 SN74HC137 ............... 2-155 SN54HC356 SN74HC356 ............... 2-401
SN54HCT137 SN74HCT137 .. ............ 2-159 SN54HC365 SN74HC365 ............... 2-407
SN54HC138 SN74HC138 ............... 2-163 SN54HC366 SN74HC366 ............... 2-407
SN54HCT138 SN74HCT138 .............. 2-167 SN54HC367 SN74HC367 ............... 2-407
SN54HC139 SN74HC139 ............... 2-171 SN54HC368 SN74HC368 ............... 2-407
SN54HC147 SN74HC147 .. ............. 2-175 SN54HC373 SN74HC373 .. ............. 2-413
SN54HC148 SN74HC148 ............... 2-175 SN54HCT373 SN74HCT373 . ............. 2-419
SN54HC151 SN74HC151 ............... 2-181 SN54HC374 SN74HC374 ... ............ 2-423
SN54HC152 SN74HC152 . .............. 2-185 SN54HCT374 SN74HCT374 . ... .......... 2-429
SN54HC153 SN74HC153 ............... 2-189 SN54HC375 SN74HC375 ............... 2-433
SN54HC154 SN74HC154 .. ............. 2-193 SN54HC377 SN74HC377 . .............. 2-437
SN54HC157 SN74HC157 ............... 2-197 SN54HC378 SN74HC378 ............... 2-437
SN54HC158 SN74HC158 .. ............. 2-197 SN54HC379 SN74HC379 . .............. 2-437
SN54HC160 SN74HC160 ... ............ 2-201 SN54HC386 SN74HC386 ............... 2-443
SN54HC161 SN74HC161 ............... 2-201 SN54HC390 SN74HC390 ............... 2-445
SN54HC162 SN74HC162 . .............. 2-201 SN54HC393 SN74HC393 ............... 2-445
SN54HC163 SN74HC163 ............... 2-201 SN54HC490 SN74HC490 ............... 2-453
SN54HC164 SN74HC164 ............... 2-215 SNB54HC533 SN74HC533 ... ............ 2-457
SNB4HC165 SN74HC165 .. ............. 2-219 SN54HCT533 SN74HCTB33 .............. 2-463
SN54HC166 SN74HC166 ....... PR, 2-225 SN54HC534 SN74HC534 ... ............ 2-467
SN54HC173 SN74HC173 .. ............. 2-231 SN54HCT534 SN74HCT534 ... ........... 2-473
SN54HC174 SN74HC174 ... ............ 2-237 SN54HC540 SN74HCS540 ... ............ 2-477
’
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NUMERICAL INDEX

n NUMERICAL INDEX

m SN54HCT540 SN74HCT540 .............. 2-483 SN54HCT664 SN74HCT664 ..............
SN54HC541 SN74HC541 ............... 2-477 SN54HC665 SN74HC665 ...............

g SN54HCT541 SN74HCT541 .............. 2-483 SN54HCT665 SN74HCT665 ..............

® SN54HC563 SN74HC563 ............... 2-489 SN54HC677 SN74HC677 ...........

- SN54HCT563 SN74HCT563 .............. 2-493 SN54HC678 SN74HC678 ...............

2 SN54HC564 SN74HC564 ............... 2-497 SN54HC679 SN74HC679 ...............

— SN54HCT564 SN74HCTE64 .............. 2-503 SN54HC680 SN74HC680 ...............

= SN54HC573 SN74HC573 ............... 2-507 SN54HC682 SN74HC682 ...............

=y SN54HCT573 SN74HCT573 .............. 2-513 SN54HC684 SN74HC684 ...............

2 SN54HCE74 SN74HC574 ............... 2-517 SN54HC688 SN74HC688 .. .............

3 SN54HCT574 SN74HCT574 .............. 2-523 SN54HC804 SN74HC804 . .

o SN54HC590A SN74HC590A .. ............ 2-527 SN54HC805 SN74HC805 . .

= SN54HC594 SN74HC594 ............... 2-5633 SN54HC808 SN74HC808 ...............

6' SN54HC595 SN74HC595 ............... 2-5639 SN54HC832 SN74HC832 ...............

b | SN54HC604 SN74HC604 ............... 2-545 SN54HC4002 SN74HC4002 .. ............
SN54HC620 SN74HC620 ............... 2-551 SN54HC4016 TLC4016! . ................
SN54HCT620 SN74HCT620 .............. 2-555 SN54HC4017 SN74HC4017 ..............
SN54HC623 SN74HC623 ............... 2-551 SN54HC4020 SN74HC4020 ..............
SN54HCT623 SN74HCT623 .............. 2-555 SN54HC4024 SN74HC4024 ..............
SN54HC640 SN74HC640 ............... 2-559 SN54HC4040 SN74HC4040 ..............
SN54HCT640 SN74HCT640 .............. 2-565 SN54HC4060 SN74HC4060 ..............
SN54HC643 SN74HC643 ............... - 2-559 SN54HC4061 SN74HC4061 ..............
SN54HCT643 SN74HCTE43 .............. 2-565 SN54HC4066 TLC4066! .. ...............
SN54HC645 SN74HC645 ............... 2-559 SN54HC4075 SN74HC4075 .. ............
SN54HCT645 SN74HCT645 .............. 2-565 SN54HC4078A  SN74HC4078A .............
SN54HC646 SN74HC646 ............... 2-571 SN54HC4514 SN74HC4514 . .............
SN54HCT646 SN74HCT646 .............. 2-579 SN54HC4515 SN74HC4515 ..............
SN64HC648 SN74HC648 ............... 2-571 SN54HC4724 SN74HC4724 .. ............
SN54HCT648 SN74HCT648 .. ............ 2-579 SN54HC7001 SN74HC7001 . .............
SN54HC6E51 SN74HC651 . .............. 2-585 SN54HC7002 SN74HC7002 ..............
SNB4HCT651 SN74HCT651 .............. 2-593 SN54HC7006 SN74HC7006 ..............
SN54HC652 SN74HC652 ............... 2-585 SN54HC7008 SN74HC7008 ..............
SN54HCT652 SN74HCT652 .............. 2-593 SN54HC7022 SN74HC7022 ..............
SN54HC658 SN74HC658 ............... 2-599 SN54HC7032 SN74HC7032 ..............
SN54HCT658 SN74HCT658 .............. 2-609 SN54HC7074 SN74HC7074 ..............
SN54HC659 SN74HC659 ............... 2-599 SN54HC7075 SN74HC7076 ... .......... .
SN54HCT659 SN74HCTE59 .............. 2-609 SN54HC7076 SN74HC7076 ..
SN54HC664 SN74HC664 ............... 2-615 SN54HC7266 SN74HC7266 ..............
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FUNCTIONAL INDEX/SELECTION GUIDE

AND, NAND GATES, BUFFERS, AND INVERTERS

OUTPUT DEVICE DESCRIPTIVE [
DESCRIPTION TYPE TYPE INFORMATION .9
Totem-pole HCo4 219 E
Hex Inverters 'HCTO4 2-23 E
Open-drain ‘HCO5 2-29 fe-
Hex Unbuffered Inverters Totem-pole ‘HCUO4 2-25 2
Hex Buffers ) ‘HC4061 2-705 E
Totem-pole ‘HCOO 2-3 —
Quad 2-Input NAND Gates Open-drain HCo3 515 E
Totem-pole ‘HCO8 2-33 (5]
Quad 2-Input AND Gates Open-drain HCoo 237 c
Hex 2-Input NAND Drivers ‘HC804 2-655 8
Hex 2-Input AND Drivers ‘HC808 2-663
Triple 3-Input NAND Gates ‘HC10 2-41
Triple 3-Input AND Gates ‘HC11 2-45
Totem-pole
Dual 4-Input NAND Gates ‘HC20 2-53
Dual 4-Input AND Gates ‘HC21 2-57
8-Input NAND Gates ‘HC30 2-65
13-Input AND Gates . ‘HC133 2-151

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

DESCRIPTION OUTPUT DEVICE DESCRIPTIVE
TYPE TYPE INFORMATION
‘HCO2 2-11
d 2-Input NOR Gat:
Qua npu Gates Totemole HC36 273
Quad 2-Input OR Gates P "HC32 2-69
'HC7266 2-779
d 2-Input Exclusive-NOR Gat
Quad 2-input Exclusive ates Open-drain "HC266 2-355
‘HC86 2-117
Quad 2-Input Exclusive-OR
uar nput Exclusive-OR Gates "HC386 2443
Hex 2-Input Exclusive NOR Drivers ‘HC805 2-659
Hex 2-Input OR Drivers . ‘HC832 2-667
Dual 2-Wide 2-input AND-OR-Invert Gates Totem-pole 'HC51 2-81
Triple 3-Input NOR Gates ‘HC27 2-61
Triple 3-Input OR Gates ‘HC4075 2-717
Dual 4-Input NOR Gates ‘HC4002 2-671
8-Input OR/NOR Gates ‘HC4078A 2-721

GATE BUFFER/DRIVERS

DESCRIPTION DEVICE DESCRIPTIVE

TYPE INFORMATION
Hex 2-input NAND Drivers ‘HC804 2-655
Hex 2-input AND Drivers ‘HC808 2-663
Hex 2-Input NOR Drivers ‘HC805 2-659
Hex 2-Input OR Drivers ‘HC832 2-667

TeEXas ‘Q’ 1-5
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FUNCTIONAL INDEX/SELECTION GUIDE

SCHMITT-TRIGGER GATES AND INVERTERS

POST OFFICE BOX 655012 * DALLAS, TEXAS 756265

OUTPUT DEVICE DESCRIPTIVE
) DESCRIPTION TYPE TYPE INFORMATION
Hex Inverters Totem-pole ‘HC14 2-49
Quad 2-input NAND Gates P ‘HC132 2-147
Quad 2-input AND Gates ‘HC7001 2-735
Quad 2-lnput NOR Gates Totem-pole ‘HC7002 2-739
Quad 2-Input OR Gates ‘HC7032 2-757
MULTI-FUNCTION CIRCUITS
DEVICE DESCRIPTIVE
DESCRIPTION TYPE INFORMATION
Inverter, 3-/4-Input NAND/NOR Combination ‘HC7006 2-743
Dual D-Type Flip-Flop, Inverter 2-input NAND/NOR Combination ‘HC7074 2-761
SHIFT REGISTERS
DEVICE DESCRIPTIVE
DESCRIPTION INPUTS QUTPUTS "TYPE INFORMATION
4-Bit Shift Registers with Clear J-K/Parallel Parallel ‘HC1956 2-269
4-Bit Bidirectional Shift Registers with Clear Serial/Parallel Parallel 'HC194 2-263
Serial/Parallel,
Clear, Clock Inhibit, 2 Serial ‘HC165 2-219
Shift/Load
8-Bit Shift Registers 2 Serial, Clear Parallel ‘HC164 2-215
Serial/Parallel,
Clear, Clock Inhibit, Serial ‘HC166 2-225
Shift/Load
. Parallel ‘HC594 2-533
Serial - 3-State Parallel "HC595 2-539
8-Bit Shift Registers with Output Registers 3 State Parallel
i llel ‘HC299 -377
Serial/Paralle {Multiplexed 1/0) c 23
LATCHES AND REGISTERS
’ OUTPUT DEVICE DESCRIPTIVE
DESCRIPTION
C CONFIGURATION TYPE INFORMATION
Compl ‘HC75 2-97
Quad D-type Latches i e 'HC375 2-433
Q only 'HC77 2-105
Quad D-type Registers _Q only, 3-State ‘HC173 2-231
'HC373 2-413
Octal D-type Latches o ot &Steee HCST3 2607
VP S oy, 350010 "HC533 2457
ony, S-St "HC563 2-489
‘HCT373 2-419
Octal D-t L;tche ith TTL-Compatible Input: 0 ol > Stte HCTE73 2613
e o o e Q only, 3-State 'HCTS33 2463
s "HCT563 2-493
i ‘HC4724 2-731
8-Bit Addressable Latches Q only HC2859 3349
T {f
EXAS
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FUNCTIONAL INDEX/SELECTION GUIDE

D-TYPE FLIP-FLOPS

OUTPUT OTHER DEVICE DESCRIPTIVE [
IPTION:
DESCRIPTIO! CONFIGURATION FEATURES TYPE INFORMATION _Q
Dual D-type Flip-Flops with Independent clocks, ‘HC74 2-89 -
|
Preset and Clear Complementary Preset, and Clear '"HCT74 2-93 g
Dual D-type Flip-Flops with Independent clocks, ey
| ‘HC7074 -
2-Input NAND/NOR Gates Complementary | preset, and Clear c 278 S
Quad D-type Flip-Flops with Complementar Common Clear ‘HC175 2-237 c
Common Clocks P v Output Enable ‘HC379 2-437 :
Hex D-type Flip-Flops with Q onl Common Clear ‘HC174 2-237 E
Common Clocks v Output Enable ‘HC378 2-437 [T}
Common Clear 'HC273 2-359 c
Q only v (1]
Output Enable HC377 2-437 (9
Octal D-type Flip-Flops with 3-State. Q onl Output control ‘HC374 2-423
Common Clocks - & ony P "HC574 2517
- 'HC534 2-467
3-State, Q only Output control 1564 5497
‘HCT374 2-429
Octal D-type Flip-Flops 3-State, Q only Output control HCTS74 57523
with Common Clocks and HCT534 2473
TTL-Compatible Inputs 3-State, Q only Output control HIC564 2497
DUAL J-K FLIP-FLOPS
DEVICE DESCRIPTIVE
DESCRIPTION TYPE INFORMATION
. . ‘HC73 2-85
Dual J-K Flip-Flops with Clear THCT07 2721
Dual J-K Flip-Flops with Preset ‘HC113 2-133
. . 'HC78 2-109
Dual J-K Flip-Flops with Preset, Common Clock, and Common Clear THCT14 5737
. . ‘HC76 2-107
Dual J-K Flip-Flops with Preset and Clear HC112 57129
Dual J-K Flip-Flops with Preset and Clear ‘HC109 2-125
{/
I EXAS 17
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FUNCTIONAL INDEX/SELECTION GUIDE

BUS DRIVERS AND TRANSCEIVERS WITH 3-STATE OUTPUTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

DESCRIPTION OUTPUT CONTROL DEVICE DESCRIPTIVE
DATA INPUTS TYPE INFORMATION
‘HC125 2-141
Quad Bus Drivers/Receivers True Individual Enables HC126 5147
. Inverting Independent Enables ‘HC242 2-305
Quad Bus Transceivers True for A or B Buses ‘HC243 2-305
Trup Common Enables "HC365 2407
Hex Bus Drivers/Receivers Inverting "HC366 2-407
' True Symmetrical Enables _He367 2407
Inverting ‘HC368 2-407
Inverting Symmetrical Enables ‘HC240 2-295
2 Enables ‘HC540 2-477
Octal Bus Drivers/Receivers Complementary Enables ‘HC241 2-295
True Symmetrical Enables ‘HC244 2-315
2 Enables ‘HC541 2-477
Inverting Independent Enables ‘HC620 2-551
True for A or B Buses ‘HC623 2-551
Inverting ‘HC640 2-559
Octal Bus Transceivers True efnd Enable and HCB43 2.559
Inverting Direction Control
True ‘HC645 2-559
‘HC245 2-323
True Enable and ‘HC646 2-571
Octal Bus Transceivers with Registers Invert}ng Direction Control Heeas 2571
Inverting Independent Enables ‘HC651 2-585
True for A or B Buses ‘HC652 2-585
True Enable and ‘HC659 2-599
8-/9-Bit Bus Transceivers with Parity Inverting Direction Control ‘HC658 2-599
Checker/Generator True Independent Enables ‘HC665 2-615
Inverting for A or B Buses ‘HC664 2-615
i
TEXAS
INSTRUMENTS




FUNCTIONAL INDEX/SELECTION GUIDE

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

OUTPUT CONTROL DEVICE DESCRIPTIVE [
DESCRIPTION DATA INPUTS TYPE INFORMATION K]
- Inverting Individual Enables ‘HCT242 2-311 -
Quad Bus Transceivers Troe for A and B Buses "HCT243 2-311 g
Inverting Symmetrical Enables ‘HCT240 2-301 5
2 Enables ‘HCT540 2-483 —
Octal Bus Drivers/Receivers Complementary Enables ‘HCT241 2-301 [~
True Symmetrical Enables ‘HCT244 2-319 :
2 Enables 'HCT541 2-483 2
Inverting Independent Enables ‘HCT620 2-555 [}]
True for A and B Buses ‘HCT623 2-565 c
Inverting ‘HCT640 2-565 8
Octal Bus Transceivers True a.nd Enable and ‘HCT643 2.565
Inverting Direction Control
'HCT645 2-565
True
'HCT245 2-327
True Enable and ‘HCT646 2-579
Octal Bus Transceivers with Regi Inverting Direction Control ‘HCT648 2-579
e Inverting Independent Enables ‘HCT651 2-593
True for A and B Buses ‘HCT652 2-593
True Enable and ‘HCTE59 2-609
8-/9-Bit Bus Transceivers with Parity Inverting Direction Control ‘HCT658 2-609
Checker/Generator . True Independent Enables ‘HCT665 2-625
Inverting for A and B Buses ‘HCT664 2-625

ASYNCHRONOUS (RIPPLE-CLOCK) COUNTERS

DEVICE DESCRIPTIVE

DESCRIPTION FEATURES TYPE INFORMATION
7-Bit Binary Counters ‘HC4024 2-693
12-Bit Binary Counters ‘HC4040 2-697
I ‘HC4020 2-689
14-Bit Binary Counters On-Chip Oscillator "iC4060 2-701
. . Biquinary or BCD ‘HC390 2-445
Dual Decade Counters Set-to-9 input "HC490 2453
Dual 4-Bit Binary Counters ‘HC393 2-445

__Texas {'f 1-9
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



FUNCTIONAL INDEX/SELECTION GUIDE

SYNCHRONOUS COUNTERS

@ DEVICE DESCRIPTIVE
DESCRIPTION FEATURES
g ) TYPE INFORMATION
. Async Clear ‘HC160 2-201
® | Decad Synch Load
8 eoade Sync Clear ynehronous toa "HC162 2-201
— ) Clock Inhibit ‘HC190 2-247
. | D Up/D A hi
5_ ecade Up/Down Async Clear synchronous Load "HC192 5.265
-ty Divide-by-8 Johnson Counter Sync Clear ‘HC7022 2-751
2 Divide-by-10 Johnson Counter Async Clear ‘HC4017 2-683
3 Async Clear 'HC161 2-201
4-Bit Bi hi
) 't Binary Sync Clear Synchronous Load "HC163 2-201
-, e
- . Clock Inhibit ‘HC191 2-247
4-Bit Bi Up/D A hi Ly
g it Binary Up. own‘ Async Clear synchronous Load "HC193 2255
8-Bit Binary with Output Registers Sync Clear 3-State Outputs ‘HC590A 2-527
MAGNITUDE COMPARATORS, PARITY GENERATORS/CHECKERS, AND PARITY ENCODERS
DEVICE DESCRIPTIVE
DESCRIPTION FEATURES
TYPE INFORMATION
4-Bit Magnitude Comparators ‘HC85A 2-113
FTaPsTa 'HC682
8-Bit Magnitude Comparators P =Q P> QoOutputs ‘HC684 2647
P = Q Outputs Enable Inputs ‘HC688 2-651
9-Bit Odd/Even Parity Even, Odd Inputs ‘HC180 2-243
Generators/Checkers ‘HC280 2-363
True Outputs 'HCE89 2599
P Enable and "HCT659 2-609
Inverting Outputs Direction Control ‘HC658 2-599
8-/9-Bit Bus Transceivers with 9 Dutp "HCT658 2-609
Parity Generators/Checkers True Outputs . ‘HC665 2-615
: P Independent Enables ‘HCT665 2-625
Inverting Outputs for A and B Buses ‘HC664 2-615
9 Putp "HCT664 2-625
8-Line to 3-Line Priority Encoders Enable Inputs and Outputs ‘HC148 2-175
10-Line Decimal to 4-Line .
BCD Priority Encoders HC147 2175
ADDRESS COMPARATORS
DEVICE DESCRIPTIVE
DESCRIPTI FEAT N
C ON EATURES TYPE INFORMATION
: . . y Output Enable ‘HC677 2-631
16-Bit to 4-Elt Address Comparators Tatched Output 678 2631
. " Output Enable ‘HC679 2-639
12-Bit to 4-Bit Address Comparators Latched Output "HC680 2639
1-10 I EXAS U
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FUNCTIONAL INDEX/SELECTION GUIDE

ARITHMETIC CIRCUITS

—

DESCRIPTIVE

DEVICE c
DESCRIPTION TYPE INFORMATION o
4-Bit Adders "HC283 2-367 ®
DATA SELECTORS/MULTIPLEXERS §
. DEVICE DESCRIPTIVE -
DESCRIPTION INPUTS OUTPUTS TYPE INFORMATION £
Inverting ‘HC152 2-185 C_U
Enable Complementary ‘HC151 2-181 3
8-Line to 1-Line He2s1 2331 c
Transparent Latches, Complementary HC354 2.395 ]
Enable 3-State ) (9
Registers, Enable ‘HC356 2-401
True, 3-State ‘HC263 2-337
. . Inverting, 3-State ‘HC353 2-389
Dual 4-Line to 1-Line Independent Enables Troe 153 5189
Inverting ‘HC352 2-383
True ‘HC1567 2-197
Quad 2-Line to 1-Line Common Enable Inverting HC158 2197
True, 3-State “HC257 2-343
Inverting, 3-State ‘HC258 2-343
Quad 2-Line to 1-Line with Storage True ‘HC298 2-373
Octal 2-Line to 1-Line Input Registers True, 3-State ‘HC604 2-545
DECODERS/DEMULTIPLEXERS
DEVICE DESCRIPTIVE
DESCRIPTION FEATURES OUTPUTS TYPE INFORMATION
2 Enables Inverting ‘HC154 2-193
4-Line to 16-Line Input Latches, True ‘HC4514 2-725
Output Enable Inverting ‘HC4515 2-725
4-Line to 10-Line BCD-to-Decimal ‘HC42 2-77
True ‘HC238 2-283
3 Enables ‘HCT238 2-287
3 ‘HC138 2-163
3-Line to 8-Line et HCT138 2167
True ‘HC237 2-275
3 Enables, ‘HCT237 2-279
Address Latches Inverting ‘HC137 2-155
N ‘HCT137 2-159
. . Inverting ‘HC139 2171
Dual 2-Line to 4-Line Independent Enables Troe HC239 2391
TExas ¢
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

D flip-flop and latch signal conventions : '

It is normal Tl practiceé 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.

_ 0
prE AL s () (G AL N (5

c 2 c1 —Q c 2 c1 Q

3) = D ﬂb

D D b D
— (4) >_(§.L6 ___ (4) (6 Q
cr 4l g pRE 2L NI g

LATCH } LATCH

PRE NN s (5) CLR %-B‘R (5) —
k42t ok b

ol - 52 g
cR Al adg ®a 'ﬁizjs 2 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.

112 S TEXAS i
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EXPLANATION OF FUNCTION TABLES

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

E:OOIO?NX'§¢<—->PI
5 S oS

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

one high-level pulse

one low-level pulse

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

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, Qg, or 60), 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 ,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
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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
MODE SERIAL PARALLEL

CLEAR Tt 50| “* % [EFT RiGhT[A 8 ¢ DA % 9 %
L X X X =X X X X X X L L L L
H X X L X X X X X X |Qapo Qo Qco Qpo
H H H 1 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 1 X L [x x x x| L Qan Q8y Qcn
H H oL 1 H X |x X X X |Qogn Qcn Qpn H
H H L 1 L X X X X X |ogn Qcn Qpn L
H L L X X X X X X X |Qao Qo 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 Qp, 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
Qc are now at Qc 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 QA, the previous levels of Qc and
Qp are now at Qg and Qg, respectively, and the data previously at Qa is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when 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 all possible combinations or sequential modes.

xas WP
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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 c
the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission .9
(IEC) for international use. ‘6
OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 3
("™
Cj Input capacitance £
The internal capacitance at an input of the device. —
©
4
Cpd Power dissipation capacitance [
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 5
Pp = Cpd Vce? f+icc Vee. ’ NG
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.
7] High-level input current
The current into* an input when a high-level voltage is applied to that input.
I Low-level input current
The current into* an input when a low-level voltage is applied to that input.
loH 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.
oL 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.
EXAS JU’
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

ten

i

th

tpd

tPHL

tPHZ

tPLH

tpLZ

tPZH

tPZL

tr

Enable 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 a high-impedance (off) state to either of the defined active levels (high
or low). (ten = tpzH or tpz|.)

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

Hold time

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

at another specified input terminal.

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

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

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 Of tPLH).

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

Disable time (of a 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.

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.

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

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 ievel.

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.

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.

XAS J@
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tsu

tt

tw

VIH

ViL

VoH

VoL

VT+

V-

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 voitage

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 minimum 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, VT .

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

—

General Information
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PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT TEST

UNDER TEST POINT
_—T—— vee

c
CL L -9
SRAL = 1k -
©
= FROM OUTPUT | TEST £
P
LOAD CIRCUIT UNDER TEST POINT °
CL = 50 pFt "E
PARAMETER ct | -—
= —
or tpd Standard outputs 50 pF = ]
1 High-current outputst 50 pF or 150 pF LOAD CIRCUIT a',
TC|_ includes probe and test fixture capacitance. S
*High-current outputs are indicated by the [> in the logic symbol. TCL includes probe and test fixture capacitance. 0
FIGURE 1. TOTEM-POLE OUTPUTS FIGURE 2. OPEN-DRAIN OUTPUTS
—I—VCC
s1 PARAMETER RL ct Sq S2
50 pF
tpzH OPEN CLOSED
TEST R ten 1kQ or :
FROM OUTPUT L tpzL 150 pF { CLOSED OPEN
UNDER TEST o PHZ | 10 | 50 oF OPEN CLOSED
L dis o2 P* [crosep OPEN
s2 50 pF
= tpd of tt - or OPEN OPEN
L 150 pF
LOAD CIRCUIT TCL includes probe and test fixture capacitance.

FIGURE 3. 3-STATE OUTPUTS

: TEXAs *ﬂ’ 119
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PARAMETER MEASUREMENT INFORMATION

) — — — —— Vcc
. REFERENCE
o INPUT I 50%
(1] : ov
3 P N -
2 —tsu—>| 1
|

2 l —————vec
- DATA 17" 90% 0%\
5 weutr  50% 1 1 % 50%
= 1 | | 10%
o 1| | ov
§ ' l‘"'_ tr M_' t
2 VOLTAGE WAVEFORMS
O NOTE 1: Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
(=]
= characteristics: PRR = 1 MHz, Zg,t = 50 Q, t; = 6 ns, tf = 6 ns.

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

HIGH-LEVEL

50%
PULSE

| ov

| | Vee

LOW-LEVEL
PULSE

VOLTAGE WAVEFORMS

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

FIGURE 5. HC AND HCU — PULSE DURATIONS

Texas Y&
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PARAMETER MEASUREMENT INFORMATION

——————————— Vee
INPUT 50% \?O%
i | ov

|
| VoH
OUT-OF-PHASE 90% N so% so% 14£50%
OUTPUT } 10% 10% ?'

t —pp—j— ———,

c
e ! =)
h tPLH— [——tPHL—P 'la
| | | Ly
IN-PHASE I | A-90% I 0% k1 OH g
TPUT I 50% 4| I 50% °
o L 10%f | I 10% v =
! Revmamid ! b ot =
©
>
(Y]
c
S

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
OUTPUT CONTROL 50% 50%
{Low-level enabling) | 0

l———— == ov
|
N——-—‘PZL——-’t —tpLz—H]
|
ouTPUT Im——=Vec | { =Vee
WAVEFORM 1 ; \50% | o
|
(See Note 2) | T e —— VoL
je——tpzH—> |
I |
OUTPUT | T —i5— — ——— Vo
WAVEFORM 2 50% |
(See Note 2) | | ov
e——tPHZ—p ~

VOLTAGE WAVEFORMS

NOTES: 1. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR < MHz, Zoyt = 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 cutput 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

TEXAS i 1.21
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* PARAMETER MEASUREMENT iNFORMATION

-—

— e e 3V

REFERENCE B
) INPUT 13v
(1] | ov
3 le th »
o —tsu—> 1
-
2 ' 2.7 ' 27V —————3v
- DATA 727V TVN sy
5 weut  13VAEI 1%
= ! I Xo3v
o { | | ov
§ F_"_ tr F“.— tf
[}) VOLTAGE WAVEFORMS
~*
5' 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, tr = 6 ns, tf = 6 ns. '
FIGURE 8. HCT — SETUP AND HOLD TIMES, AND INPUT RISE AND FALL TIMES
—————— — 3V
HIGH-LEVEL
PULSE
[ . ov
ety
—ty——> .
| | 3v
LOW-LEVEL .
PULSE
—————— —ov
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. For clock inputs, fyax is measured when the input duty cycle is 50%.
FIGURE 9. HCT — PULSE DURATIONS
Texas
1-22 l
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PARAMETER MEASUREMENT INFORMATION

——————————— 3v
INPUT 13v \La v
—/ | ov
!Q—tPLH—-H j——tPHL—P
! ' ' 4 ——— — vou
IN-PHASE | | X~ 90% [ 90% X!
OUTPUT | 13v 4 | 1.3V
| 1% | | 10% v
| >t | ¢ oL
IQ—-tpHL———ﬂl e——teLn—>
|
5o VoH
OUT-OF-PHASE 90% ! ' 13V 13V ? 90%
ouTPUT ) :
1 X 10% 10%
1 =~ ——— VoL
it ——f— ——fe—1,

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, Zgyt = 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
| ;
[——tpz L-—-—bt ':1———tp|_z—>|
; | ~V
OUTPUT | | | cc
WAVEFORM 1 l 1.3V | 0%
(See Note 2) | %
T - -_ VoL
e——tpzH—» |
| |
OUTPUT | T “oo%— — — T VoH
WAVEFORM 2 1.3v | )
(See Note 2) | 1 o
Je—tPHZ— ~0V
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, Zgyy = 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 11. HCT — ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS

-
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SN54HC00, SN74HCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982—REVISED MARCH 1984

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

SN54HCO0 . . . J PACKAGE
SN74HCO00 .. . D OR N PACKAGE

(TOP VIEW)
1A [ Uia[g Vee
182 13[J4B
1wz  12[04aaA
2a s 11Jay
28[]s 10[]38B
2y (e 9[]3A
GnD [7 s[13y 2

SN54HCO0 . . . FK PACKAGE

. . . 7]
The SN54HCOO is characterized for operation (TOP VIEW) (]
over the full military temperature range of m €O 8 o Q
-55°C to 125°C. The SN74HCOO is -——2Z>< q>,
characterized for operation from —40°C to 7 5 50 19 a
85°C.
1Y [a 18[] 4A 7))
NC [I5 17 ne 'e)
FUNCTION TABLE (each gate) 2ahs 18] ay E
INPUTS OUTPUT NC 17 1[I NC o
A B Y 2B[]8 14[] 38 T
H H L 10 11 12 13
L X H >0 >«
X L H NZZ0O0Om
Q
logic symboIT NC—No internal connection
| & logic diagram (each gate)
(2) B8 gy
1B ———l A
2A — (6)
| L.
28 (5) 2y
o | @
D~
3 _10) 3y
{12
4A -2 L 1) ay
a8 (13)
1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. /
Pin numbers shown are for D, J, or N packages.
PRODUCTION DATA documents contain information N Copyright © 1982, Texas Instruments Incorporated
eum“n_vt :tsi of publin;:tio'n date. rrigduml ::‘nlurm n:o T %
specifications per the terms of Texas Instruments
standard warranty. Production processing does not EXAS 2-3

necessarily include testing of all parameters.
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SN54HC00, SN74HCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, Ve ..o e A
Input clamp current, Ik (V] < 0 or V| > V()
Output clamp current, IgK (Vo < 0 or Vo > VcC
Continuous output current, g (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

260°C
—-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.
(?)
< recommended operating conditions
o SN54HC00 SN74HCO00
» MIN NOM MAX [ MIN NOM MAX UNIT
(w) Ve Supply voltage 2 5 6 2 5 6 \4
2 Vo = 2V 15 15
I~ ViH High-level input voltage Vce = 45V 3.15 3.15, \%
8 Vee =6V 4.2 4.2
(7} Vee = 2V 0 0.3 ) 0.3
VIL Low-level input voltage Vce =45V 0 0.9 [ 0.9 \
Veg =6V 0 1.2 0 1.2
V]  Input voltage 0 vee 0 Vece \
Vo Output voltage 0 Vce 0 Vee \2
Vee =2V 0 1000 o 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5V 0o 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 = —20pA 45V 4.4 4.499 4.4 4.4
VoH 6V | 5.9 5999 5.9 5.9 v
Vi =VigorVy, loH = —4 mA 45V | 3.98 4.30 3.7 3.84
Vi = Viqor V|, lpH = —5.2mA 6V | 548 5.80 5.2 5.34
) 2V 0.002 0.1 0.1 0.1
Vi =Vigor V|, loL = 20kA 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 = Vijor V), loL = 5.2mA 6V 0.15 0.26 0.4 0.33
Iy V| = VggorO ) 6V +0.1 '+100 +1000 + 1000 nA
lcc Vi =Vgcor0,lgp =0 6V 2 40 20 A
Cj 2106V 3 10 10 10 [ pF
i
04 EXAS
INSTRUMENTS
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SN54HC00, SN74HCO0
QUADRUPLE 2-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 SN54HCO00 SN74HCO00
PARAMETER (INPUT) (OUTPUT) Vee MIN A TYP MAX | MIN WMAX | MIN MAX | o
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 \ 45V 8 15 22 19 ns
6V 6 13 19 16 2
r Cpd Power dissipation capacitance per gate No load, Tp = 25°C 20 pF typ I

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

HCMOS Devices

Texas ‘@ 2:5
INSTRUMENTS ,
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SN54HC01, 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 [T U] Vee
® Dependable Texas Instruments Quality and 1A 02 13[] 4y
Reliability s 12048
’ 2y s 11 aa
description 2a[]s 10[] 3Y
28 16 of] 38
These devices contain four independent 2-input GND [7 8f] 3A 2

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

SN54HCO1 . . . FK PACKAGE

The open-drain outputs require pull-up resistors 0
(TOP VIEW) V]
to perform correctly. They may be connected to o 0
other open-drain outputs to implement active- <> O >o > ;
low wired-OR or active-high wired-AND T z>- [
functions. 2 1 2019 (@]
The SN54HCO1 is characterized for operation 18 : :?[ :'2 n
over the full military temperature range of NC 16': A o
—559C to 125°C. The SN74HCO1 is 2y 16 g ;C =
characterized for operation from —40°C to Nﬁ 7 1501 3y QO
85°C. 2ANs : 14 T
10 11 12 13
FUNCTION TABLE h gat : 5] [ea]
(each gate) N%cz)gm
INPUTS | OUTPUT ©
A B Y NC—No internal connection
H H L
L X H logic diagram (positive logic)
X L H
L —
. Y
logic symbolt B
(2)
1A—— & ) ‘
@) o>y
18 ———
(5)
2A ———] N @),y
2 (6)
(8)
3A N (10)
(9) 3y
38
a1
4A N (13)
(12) ‘ 4y
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 . o Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Products conform to y}
specifications per the terms of Texas Instruments 2.7

standard warranty. Production processing does not
necessarily include testing of all parameters. INST RUMENTS
POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54HCO01, SN74HCO1
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over operating free-air temperature range

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

Output clamp current, IopKk (VO < 0orVo > VGG « oo v vnn .. S B
Continuous output current, I (Vo = 0to Veg) - - v oo v v v
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

'—65°C to 150°C

260°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.
(®)
S  recommended operating conditions
8 SN54HCO1 SN74HCO1 UNIT
MIN NOM MAX MIN NOM MAX
U Ve Supply voltage 2 5 6 2 5 6 \
2 Vee = 2V 1.5 1.5
a‘ Viy 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 o 0.9 (o] 0.9 A
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vce \
Vo Output voltage 0 Vce 0 Vce \
Ve = 2V 0 1000 0 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5 V 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 SN54HCO01 SN74HCO1
PARAMETER TEST CONDITIONS Vece VIN TYP  MAX MIN  MAX MIN_ MAX UNIT
IoH V| = VjHor V|, Vo =Vcc 6V 0.01 0.5 10 5 A
2V 0.002 0.1 0.1 0.1
Vi = Vigor VL, loL = 20 A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi =VigorVy, lpoL =4mA 4.5V 0.17 0.26 0.4 0.33
Vi =VigorVy, lgL=52mA 6V 0.15 0.26 0.4 0.33
) V| = 0 or Vce 6V +£0.1 100 +1000 £1000 | nA
Icc V| = Vecor0,lg = 0 6V 2 40 20 | A
Cj i 2to 6V 3 10 10 10 pF
Texas {'f
2-8
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SN54HCO01, SN74HCO1
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

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

FROM TO Ta = 25°C SN54HCO1 SN74HCO1
PARAMETER (INPUT) {OUTPUT) Vee A TYP MAX | MIN MAX | MIN WMAX |
2V 60 105 155 131
tPLH 45V 13 25 36 31
AorB v 6V 10 23 31 27 ns
2V 50 100 150 125
tPHL 45V 10 20 30 25
6V 8 17 25 21
2V 38 75 110 95
t Y 45V 8 15 22 19 ns
6V 6 13 19 16
Cpd l 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.

xas WP
INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN54HC02, SN74HCO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small SN54HCO02 . . . J PACKAGE
Outline”’ Packages, Ceramic Chip Carriers, SN74HCO02 . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPS.., . Y[} Uia[Vee
® Dependable Texas Instruments Quality and 2 13[]ay
Reliability 18z 12[]4B
2v[Js  11[04A
description 2a]s  10[d3Y
] . . . 28(Je o[138
These devices contain four independent 2-input GNDE 7 s[]3a 2

NOR gates. They perform the Boolean functions

Y = A+Bor Y = A.B in positive logic.
SN54HCO02 . . . FK PACKAGE

. . . (7]
The SN54HCO2 is characterized for operation (TOP VIEW) Q
over the full military temperature range of o O
-565°C to 125°C. The SN74HCO2 is x99 >
characterized for operation from —40°C to e s @
85°C. 2 (a]
48 (7))
FUNCTION TABLE (each gate) NC (@)
aA b=
INPUTS OUTPUT
A B Y Ne o
3y
H X L I
X H L
Lo H 82838
logic symboIT NC—No internal connection
(2) logic diagram (positive logic)
1A 1 (1)
180 R , ;
) : A—
2A @,y 5 v
2 (6) —
(8)
3A 10)
3 (9) sy
B
(11)
4 (13)
12 ‘ ay
4B
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 © 1982, Texas Instruments Incorporated
curre;nt a‘s of puhlwt:lm‘n date. ;’r]pducts' c:tnform :: 0
specifications per the terms of 1exas Instrumen E x AS
Production pr does not 2-11
necessarily include testing of apll parameters. lNST RUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



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] < OorV| > VCe) - oo oo oo e oot
Output clamp current, I0K (Vo < 0 or Vo > VcC
Continuous output current, Ig (Vo = 0 to Vcc)
Continuous current through Vg 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 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]
2 recommended operating conditions
O SN54HC02 SN74HC02 UNIT
72 MIN NOM MAX | MIN NOM MAX
|w] Vcc Supply voltage 2 5 6 2 5 6 \
@ Vee = 2V 1.5 1.5
S. Viq High-level input voltage Ve = 45V 3.15 3.15 \
8 Ve = 6V 4.2 4.2
o0 Vee = 2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V o 0.9 0 0.9 \
Ve =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \]
Vo Output voltage 0o Vce 0 Vce \
Vee =2V (0] 1000 0 1000
ty  Input transition {rise and fall) times | Vcc = 4.5V 0o 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 SN54HC02 SN74HC02
PARAMETER TEST CONDITIONS Vee N L} TYP MAX | MIN  MAX MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vljgor Vi, loH = —20pA 45V | 4.4 4.499 4.4 4.4
VOH 6V | 5.9 5999 5.9 5.9 v
Vi =Vigor V), lgpH = —4 mA 45V | 3.98 4.30 3.7 3.84
Vi = Vijor Vi, lgH = -5.2 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
V) = Viqor V|, loL = 20 ¢A 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 4.5V 0.17 0.26 0.4 0.33
Vi = Vljor V), gL = 5.2 mA 6V 0.15 0.26 0.4 0.33
[l V| = 0 or Ve 6V +0.1 +100 +1000 £1000 | nA
Icc Vi =Vggcor0,lgp =0 6V 2 40 20 A
Cj 2to 6V 3 10 10 10 pF
s
2.12 EXAS
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SN54HC02, SN74HC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

FROM TO Ta = 25°C SN54HC02 SN74HC02
PARAMETER Vce A UNIT
(INPUT) (OUTPUT) MIN  TYP MAX | MIN MAX MIN  MAX
2V 45 90 135 115
tpd AorB Y 4.5V 9 18 27 23 ns
6V 8 15 23 20
2V 38 75 110 95
tt Y 45V 8 15 22 19 ns
6V 6 13 19 16 2
Cpd Power dissipation capacitance per gate No load, Ta = 25°C 22 pF typ l (7]
. [+})
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. _9
>
a
Q
I
XAS i
E 2-13
INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



E HCMOS Devices

214



SN54HCO03, SN74HCO3
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 U] vee
® Dependable Texas Instruments Quality and B2 13[]48
Reliability 1v[Qs 12[JaA
2aa g4y
e 28[]s 10[]3B
description
° 2Y[e  o[13A
These devices contain four independent 2-input GND[]7 s[]3Y 2

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

SN54HCO3 . . . FK PACKAGE

o . N X »
The open-drain outputs require pull-up resistors {TOP VIEW) o
to perform correctly. They may be connected to %)
other open-drain outputs to implement active- m<O 5] o 'S
low wired-OR or active-high wired-AND 2> [
functions. 2 12019 (o)
. . . 1
The SN54HCO3 is characterized for operation Nz ; :3E :’é [72]
over the full military temperature range of 2afs 160 ay o
—55°C to 125°C. The SN74HCO3 is nch o e S E
characterized for operation from —40°C to 28 d3s (&) |
85°C. 8 14 T §
10 11 12 13 i
FUNCTION TABLE (each gate) >0 0>« i
NZZ0O0Om
INPUTS | OUTPUT ©
A B Y NC—No internal connection
H H L
L X H logic diagram (positive logic) i
X L H : i
A j I
. + Y : {
logic symbol B 1 .
TR ke,
- (2)
(4)
2A (6)
28 (5)
(9)
3A —— (8)
> = 3y
38 112
(12)
4A —— (11)
(13) P~ gy
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 © 1984, Texas Instruments Incorporated
current as of publication date. Products conform to v}
spuc.iiﬁc:tinns per tl'i,e (dor::nfs of Texas .Inst';ument: T 215
standard warranty. Production processing does nof -
necessarily inclu?e testing of a’h paramagtsrs. INST RUMENTS
POST OFFICE BOX 655012 » DALLAS, TEXAS 75265




SN54HCO03, SN74HCO03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC « v v v v i i e e e T -0.5Vto7V
Input clamp current, IK (V] K 00r VI > VCC) « oot i e e +20 mA
Output clamp current, IOK (VO < 00rVO > VGG « -t vttt e e e e +20 mA
Continuous output current, [0 (VO = OO VCC) - -+ v vt it +25 mA
Continuous current through VCC or GND pins . . . .. ...ttt i i i 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 .. ................uiiiiian —-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.
o . -
g recommended operating conditions
o SN54HCO03 SN74HC03 UNIT
%)) MIN NOM MAX | MIN NOM MAX
U Vce Supply voltage 2 5 6 2 5 6 \
'] Vee =2V 1.5 1.5
s, ViH High-level input voltage Vce =45V 3.15 3.15 \2
8 | Vec =6V 4.2 4.2
» Vee = 2V } 0 0.3 0 0.3
ViL 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 \4
Vg Output voltage 4] Vce 0 Vee \
Ve =2V (o] 1000 0 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V 0 500 0o 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)
PARAMETER TEST CONDITIONS Vee Ta = 25°C SNSAHCO3 | SN74HCO3 | 7
MIN TYP MAX | MIN MAX | MIN MAX
loH Vi = Vjqor V|, Vo = Vcc 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 v
Vi = VigorV), loL =4mA 4.5V 0.17 0.26 0.4 0.33
Vi = VijgorVy, lgL =52mA 6V 0.16 0.26 0.4 0.33
) V| = Vcc or 0 6V 0.1 100 £1000 |~  +1000 | nA
Icc Vi =Vgcor0,lp =0 6V 2 40 20 pA
Ci 2to6V 3 10 10 10 pF
i
216 EXAS
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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), RL = 1 kQ, CL = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HCO03 SN74HC03
PARAMETER \"/
ARAM (INPUT) (OUTPUT) CC "mn T mAX | MN MAX | MmN wmax | N7
2V 60 105 155 131
tPLH 45V 13 25 36 31
6V 10 23 31 27
AorB Y 2V 50 100 150 125 | "
tPHL 45V 10 20 30 26
6V 8 17 25 21 2
2V 38 75 110 95
tf Y 45V 8 15 22 19 ns
6V 6 13 19 16 3
2
Cg_d Power dissipation capacitance per gate No load, Tpo = 25°C 20 pF typ | d>)
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 0
4
Q
X
Texas W
l 2-17
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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 vee
® Dependable Texas Instruments Quality and 1v[2 13[]6A
Reliability : 2a[s  12Jey
2y E 4 1[]sA
description 3a[]s 10[]s5Y
These devices contain six independent inverters. GSEE ‘75 2 ]:¢ 2
They perform the Boolean function Y =A.

The SN54HCO4 is characterized for operation

1 SN54HCO04 . . . FK PACKAGE 17
over the full military temperature range of (TOP VIEW) Q
—565°C to 125°C. The SN74HCO04 is _C_’
characterized for operation from —40°C to > < O S« >
85°C. -=2Z2>0 8
FUNCTION TABLE 6Y n
(each inverter) NC O
INPUT | OUTPUT 5A =
NC (&)
A Y T
m L 5Y
X n 10 11 12 13
>0 0 > <
mZZ <<
logic symbolst ©
NC—No internal connection
AT 2 .y )
248! 4 oy logic diagram (positive logic)
a8 ©) . :
P ) @,y
satt)) no A v
ea13) az

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 /]

specifications’ per tl;e t;nng of Texas _Inst;uments T 2-19
roduction pr oes not -

necessarily include testing of all parameters. lNST RUM EN‘IS
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SN54HC04, SN74HC04
HEX INVERTERS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VcC
Input clamp current, l|K (V]'< 0 or V| > V)
Output clamp current, oK (Vo < 0 or VO > Vcc
Continuous output current, I (Vo = 0 to V¢
Continuous current through Vccor GNDpins .. ...................
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

260°C
-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.
o . .
2 recommended operating conditions
O SN54HC04 SN74HC04 UNIT
» MIN NOM MAX MIN NOM MAX
U Ve Supply voltage : 2 5 6 2 5 6 \%
(5] Vee = 2V 1.5 1.5
S. ViH High-level input voltage Vee = 45V 3.15 3.15 \"
g Vee = 8V 4.2 4.2
wn Vee =2V (o] 0.3 [ . 03
ViL Low-level input voltage Vecec = 45V 0 0.9 0 0.9 \
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vge \
Vo Output voltage ) 0, Vee 0 Vee \
Vee = 2V o 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 temperaﬁure range (unless otherwise
noted)
Ta = 256°C SN54HC04 SN74HC04
PARAMETER TEST CONDITIONS Vee N A TP MAX | WMiIN_ MAX | MIN _MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = VigorViL, loH = =20 pA" 45V | 4.4 4.499 4.4 4.4
VOH 6V | 59 5999 5.9 5.9 Y
Vi =VigorViL. loH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = Vjgor Vi, loH = —5.2 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor V|, loL = 20gA 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \"
Vi =VjqorVy, loL =4 mA 4.5V 0.17. 0.26 0.4 0.33
Vi = VjqorVi, loL =5.2mA 6V 0.15 0.26 0.4 0.33
1] V| = 0or Vee 6V +0.1 +100 +1000 +1000 nA
Icc Vi =Vggor0,lgp =0 6V 2 40 20 pA
Cj 2t0 6V 3 10 10 10 pF
i
2-20
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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 Ta = 25°C SN54HC04 SN74HC04
PARAMETER Vee A UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
2V 45 95 145 120
tpd A Y 45V 9 19 29 24 ns
6V 8 16 25 20
2V 38 75 110 95
tt Y 45V 8 15 22 19 ns
6V 6 13 19 16 2
Cpd Power dissipation capacitance per inverter No load, Tp = 25°C 20 pF typ I 7))
o
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. _9
>
a
Q
O
I
EXAS d
l 2-21
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SN54HCT04, SN74HCT04
HEX INVERTERS

D2953, JULY 1986 —SEPTEMBER 1987

® 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 Uhavee

DIPs 1v[Qz2 13[06A

_ 2a]s  12[Jey

® Dependable Texas Instruments Quality and 2v[{a 1[0 sA

Reliability 3als  10[]5Y

o 3y[e o[J4A

description ano [ 8] ay 2

These devices contain six independent inverters.
They perform the Boolean function Y =A. SN54HCTO04 . . . FK PACKAGE

. . . (TOP VIEW) 8
The SN564HCTO4 is characterized for operation o
over the full military temperature range of NPT S < 's
-55°C to 125°C. The SN74HCTO4 is - Z22>0 [}
characterized for operation from —40°C to (a]
85 °C. Y m
NC o
FUNCTION TABLE 5A E
(each inverter) NC o
INPUT | OUTPUT 5Y I
A Y 101112 13
e 522% 3
L H 5]
logic symboIT NC—No internal connection
1A (1) 0 (2) 1y
2A-—(3) fa) 2y
3A—-——-(5) (6) 3y
aA (9) (8) ay
5A (11) (10) 5Y
6A (13) (12) -
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 © 1986, Texas Instruments Incorporated
_current as of publication date. Products conform to b
e et e Te 223
standard warranty. Pri { 1 no -
necessarily include testing of a puramgters. lNSTRUMENTS
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SN54HCT04, SN74HCT04
HEX INVERTERS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VO - - - v oo e e —05Vto7V
Input diode current, ljk (V] < O or V| S VOC c ot +20 mA
Output diode current, IoK (VO < 0orVo > VCC) -+ - - vv v e <. 20 mA
Continuous output current, |0 (VO = 0toVCC) - .. oo . 25 mA
Continuous current through Vccor GND pins . .. .. ... .. o +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60: FK or J package ................ 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10: N package ..................... 260°C

Storage temperature range -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’’
I is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
2 recommended operating conditions
o SN54HCTO04 SN74HCTO04 UNIT
wn MIN NOM MAX [ MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
g ViH High-level input voltage Ve = 45Vtob56V 2 2 \
< ViL Low-level input voltage Vcc = 45Vtob5V 0 0.8 0 0.8 \
a' \ Input voltage 0 vee 0 Vee \Y
(1] Vo Output voltage 0 Vee 0 Vee \
@ ty Input transition (rise and fall) times [¢] 500 [¢] 500 ns
TA Operating free-air temperature -565 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range {(unless otherwise
noted)
Ta = 25°C SN54HCT04 | SN74HCTO04
PARAMETER TEST CONDITIONS \"/ UNIT
CC "MIN TYP MAX | MIN MAX | MIN MAX
v Vi = Vjqor Vi, IgH = =20 4A 45V | 4.4 4.499 4.4 4.4 v
OH Vi = Vi or ViL, IoH = —4 mA 45V | 3.98 4.30 3.7 3.84
v V) = Viqor V|, loL = 20 yA 4.5V 0.001 0.1 ’ 0.1 0.1 v
oL V) = Viqor V|, lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Iy V| = Vg or O 5.5V +0.1 =100 +1000 +1000 nA
Icc Vi = Vgcor0,lg = 0 5.5 V 2 40 20 | uA
One input at 0.5 Vor 2.4V,
AlgcH 5.5V 1.4 24 3 2.9 A
cC Other inputs at 0 V or Vcc m
) 4.5 10
Ci . 3 10 10 10 F
i 5.5V 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 Vcc.
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL. = 50 pF (see Note 1)
FROM TO0 TA = 25°C SN54HCT04 | SN74HCTO04
PARAMETER \"/ UNIT
(INPUT) (OUTPUT) cc MIN TYP MAX MIN MAX MIN MAX
N A v 45V 14 20 30 25 )
pd : 55V 13 18 27 23| ™
¢ v 4.5V 9 15 22 19
n
t 5.5V 8 14 20 17 ©
' Cpd Power dissipation capacitance per inverter I No load, Tp = 25°C ] 20 pF typ J
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
2.24 TExas "w‘
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SN54HCU04, SN74HCUO04
~ HEX INVERTERS

D2804, MARCH 1984 —REVISED SEPTEMBER 1987

® 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 [y e[ Vee
1w [J2 130e6A
Dependable Texas Instruments Quality and 28 03 12[] Y
Reliability 2y E 4 1 :| 5A
3a[ds o] 5Y
description ay e o[] 4A
These devices contain six independent inverters. GND [7 8l 14y 2

They perform the Boolean function Y =A.

SN54HCUO4 . . . FK PACKAGE

The SN54HCUO4 is characterized for operation (TOP VIEW) 3
over the full military temperature range of Iz
—55°C to 125°C. The SN74HCUO4 is > <O 8< ';
characterized for operation from —40°C to --Z>0 [}
85°C. 321219 (a]
2A P4 18( 6Y 7))
FUNCTION TABLE ne bs 170 NC (o)
(each inverter) 2y D6 16[ BA E
INPUT | OUTPUT NC 7 15{] NC o
A Y 3A [ 1a[] 5Y =
A L 9 101112 13 :
L H
52233
[G]
. NC—No internal connection
logic symbolt
logic diagram (positive logic)
1A (1) 1 (2) 1w
—————t
24 (3) (4) 2y
3A (5) (6) 3y A Y
4A 9) (8) ay
5A (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 are for D, J, and N packages.
PRODUCTION DATA documents contain information o Copyright © 1984, 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 2-25

necessarily include testing of all parameters.
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SN54HCUO4, SN74HCUD4
HEX INVERTERS

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC - - - - -« oo
Input clamp current, Ik (V| < 0 or V| > Vcc)
Output clamp current, IoK (Vo < 0 or Vo > Vcc
Continuous output current, 1o (Vo = 0 to V¢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

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.
(v}
g recommended operating conditions
o SN54HCU04 Sﬁ74HCU04
m MIN NOM MAX | MIN NOM MAX uniT
U Vce Supply voltage 2 5 6 2 5 6 \4
@ Ve = 2V 1.7 1.7
s- ViH High-level input voltage Vce = 45V 3.6 3.6 v
8 Ve =6V 4.8 4.8
(7] Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V 0 0.8 o 0.8 \
Veg =6V 0 1.1 0 1.1
V| Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee ] Vce \
Vee =2V 0 1000 0o 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 SN54HCUO04 | SN74HCUO04
PARAMETER TEST CONDITIONS Vee N A o WMAX | MIN_ MAX | MIN _MAX UNIT
2V, 1.8 1.8 1.8
Vi =Viqor V|, loH = —20 A 4.5V 4 4 4
VOH 6V 5.5 5.5 5.5 \"
V| = Vecc or GND, .IgH = —4 mA 45V | 3.98 3.7 3.84
Vi = Vec or GND, lpy = —-5.2 mA 6V | 5.48 5.2 5.34
2V 0.2 0.2 0.2
Vi = VjqorV|, loL = 20pA 45V 0.5 0.5 0.5
VoL 6V 0.6 0.5 0.5 \
V| = Vecc or GND, lpgL = 4 mA 4.5V 0.26 0.4 0.33
V) = Vegc or GND, Igp = 5.2 mA 6V 0.26 0.4 0.33 .
I} Vi = Vggor 0 . 6V +100 + 1000 +1000 nA
Icc Vi =Vccor0Q,lg =0 6V 2 40 20 uA
Cj 2t0 6V 3 10 10 10 pF
Texas W
2-26
\ INSTRUMENTS

‘ POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54HCU04, SN74HCU04
HEX INVERTERS

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

FROM TO TA = 25°C SN54HCUO04 | SN74HCUO4
PARAMETER (INPUT) (OUTPUT) Vee MIN A TYP MAX | MIN MAX [ MIN MAX UNIT

. 2V 40 80 120 100

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

ty Y 45V 8 15 22 19 ns

6V 6 13 19 16 2
l Cpd l Power dissipation capacitance per inverter No load, TA = 25°C 20 pF typ l

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

HCMOS Devices

Texas {IP 2-27
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SN54HCO05, SN74HC05
HEX INVERTERS WITH OPEN-DRAIN OUTPUTS

D2804, MARCH 1984 —REVISED SEPTEMBER 1987

HCMOS Devices

® Package Options Include Plastic ‘'Small SN54HCOS5 . . . J PACKAGE
Outline” Packages, Ceramic Chip Carriers, SN74HCOS . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A [0 UseJvee
® Dependable Texas Instruments Quality and 1y [ 130 6A
Reliability 2a(s  20ey
2v[Js  1[dsA
description 3alds 1w[sy
i N ) sye  s[Jaa :
These devices contain six independent inverters. ano 07 s[4y 2
They perform the Boolean function Y =A. The
open-drain outputs require pull-up resistors to SN54HCOS . . . FK PACKAGE
perform correctly. They may be connected to (TOP VIEW)
other open-drain outputs to implement active- o
low wired-OR or active-high wired-AND 29 ;) g
functions. ——
i i X 2 12019
The SN54HCO5 is characterized for operation
- 2Ap 4 18[]6Y
over the full military temperature range of nehs 170Ne
—-55°C to 125°C. The SN74HCO5 is 2 6 16(]5a
characterized for operation from —40°C to Y
85°C NC U7 15[JNC
’ 3A[])8 14[]sY
. 10 11 12 13
FUNCTION TABLE (each inverter)
>0 O><«
INPUT OUTPUT © 5 z< <
A Y
H L NC—No internal connection
L H
logic diagram (positive logic)
logic symbol T
A Y
1A I~ NI
2a—8) | 4,y
I (5) (6) 3y
a8 8) 4y
5A (11) (10) 5Y
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 © 1984, Texas Instruments Incorporated
nurrg;l.( atg of pnhlle';notn date. r?dnctsl co{nform g TE Q’
specifications per the terms of Iexas instrumen x l\S
standard warranty. Producti cessing d t 2-29
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SN54HC05, SN74HCO5
HEX INVERTERS WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over operating free-air temperature ranget

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

Continuous output current, Ig (Vo = 0 to V)

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

Output clamp current, IoK (VO < 0orVO > VCC - -+ v v v e iii et

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

2 Storage temperature range . . . . ... ..o vttt ittt 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
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
< recommended operating conditions
o SN54HC05 SN74HCO5
UNIT
» MIN NOM MAX [ MIN NOM MAX
U Ve Supply voltage 2 5 6 2 5 6 \4
2 Voo =2V 15 15
a- V|H High-level input voltage Vece =45V ) 3.15 3.15 V.
@ Vee = 6V 4.2 4.2
] Vee = 2V 0 0.3 0 0.3
V|L. Low-level input voltage Vec =45V 0 0.9 0 0.9 \
Vee = 6V 0 1.2 0 1.2
V| Input voltage (9] Vee [¢] Vce \4
Vo Output voltage 0 Vce 0 Vce \
Vee = 2V 0 1000 0 1000
t¢  Input transition (rise and fall) times | Voo = 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 SN54HC05 SN74HCO05
P ETER T UNIT
ARAM TEST CONDITIONS VCC [N TYP MAX | MIN MAX | MIN MAX
IoH V) = Viqor VL, Vo = Vce 6V 0.01 0.5 10 5 A
2V 0.002 0.1 0.1 0.1
Vi = Vigor V|, loL = 20 A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Vjjor Vi, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = VjqorVy, lgL =52mA 6V 0.15 0.26 0.4 0.33
] V| = Vg or 0 6V +0.1 +100 +1000 +1000 nA
Icc Vi =Vgcor0,lg =0 6V 2 40 20 A
Ci 2to6V 3 10 10 10 pF
'Ji
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SN54HC05, SN74HCO05
HEX INVERTERS WITH OPEN-DRAIN OUTPUTS

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

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

FROM TO Ta = 256°C SN54HCO05 SN74HC05
PARAMETER (INPUT) (OUTPUT) Vee MIN A TYP MAX | MIN MAX | MIN MAX UNIT
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 4.5V 9 17 26 21 ns
6V 8 14 22 18 2
2V 38 75 110 95
tf Y 45V 8 15 22 19 ns 7))
6V 6 13 19 16 [.})
2
>
Cpd I Power dissipation capacitance per inverter No load, Tpo = 25°C 20 pF typ I 8
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 17
(@)
=
&)
I
TExAs “i’
2-31

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



n HCMOS Devices

2-32



SN54HC08, SN74HC08

QUADRUPLE 2-INPUT POSITIVE-AND 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
AND gates. They perform the Boolean functions
Y = AsBorY = A+B in positive logic.

The SN54HCO8 is characterized for operation
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)
INPUTS | OUTPUT
A B Y
H H H
L X L
X L L
logic symbolt
(1)
1A & @ .,
152 —
4)
2A (6) 2v
8 (5)
(9)
3A (8) av
2 _0) —
(12)
4A an,,
a3 4

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.

SN54HCO08 . . . J PACKAGE

SN74HCO08 . . . D OR N PACKAGE

(TOP VIEW)

1a[1r Uia[QVee
182 1348
1v[s 12[J4A
ZAEa 11[J4y
28(]s 10[]3B
2vy[s o[]3A
GND[]7 8[]3Y

SN54HCO08 . . . FK PACKAGE
(TOP VIEW)

NC—No internal connection

logic diagram (positive logic)

D

4A
NC
4y
NC
3B

N

HCMOS Devices

PRODUCTION DATA documents contain information

current as of publication date. Products conform to /]
Sondard warranty. Froduction proosssing doos net Texas
:uuossarilv include testing of all parametars. lNS'r RUMENTS
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SN54HC08, SN74HCO08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC - -« vt oot e
Input clamp current, ik (V] < 0 or V| > Vce)
Output clamp current, IoK (Vo < 0 or Vo > Vce
Continuous output current, Ig (Vo = 0 to V()
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

2 1 Stresses beyond those listed under *‘absolute maximum ratings’’ may cause permanent damage to the device. These dre 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.
0 ‘ . .
g recommended operating conditions
O SN54HC08 SN74HCO08
/2] MIN NOM MAX | MIN NOM MAX uNIT
O [ Vec Supply voltage 2 5 6 2 5 6 Vv
(4] Vece =2V 1.5 1.5
s_ ViH High-level input voltage Vee =45V 3.15 3.156 \
8 Vee = 6V 4.2 4.2
n Veg =2V 0o 0.3 0 0.3
V|L Low-level input voltage Vee =45V o 0.9 0 0.9 \
Veec =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
t¢t  Input transition (rise and fall) times | Vcc = 4.5V o 500 [ 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 = 25°C SN54HC08 SN74HCO08
PARAMETER TEST CONDITIONS Vee i A TP WAX | MIN_ MAX | MIN_MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = ViHor V|, lgpH = —20 A 4.5V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 Vo
Vi = VjqorVy, loH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = Vigor Vi, loH = —5.2 mA 6V | 548 5.80 5.2 5.34
2v 0.002 0.1 0.1 0.1
V| = Vjy or VL, IdL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 Vv
Vi =VjqorVy, loL=4mA 4.5V 0.17 - 0.26 0.4 0.33
Vi =VijgorVy, loL=52mA 6V 0.15 0.26 0.4 0.33
Iy V) = Vegcor0 6V +0.1 +100 + 1000 + 1000 nA
Icc Vi =Vccor0,lg =0 6V 2 40 20 pA
Ci 2t0o6V 3 10 10 10 pF
\
Texas W2
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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 T0 T 1a = 25°c SN54HCO8 | SN74HCO8
PARAMETER (INPUT) (OUTPUT) Vee MIN A TYP MAX | MIN mAX | min_max | N7
2V 50 100 150 125
tpd AorB Y 45V 10 20 30 25 | ns
6V 8 17 25 21
2V 38 75 110 95
tt Y 45V 8 15 22 19 ns
6V 6 13 19 16
Cpd Power dissipation capacitance per gate No load, T = 25°C 20 pF typ l

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

N

HCMOS Devices

o
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SN54HC09, SN74HCO09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-DRAIN OUTPUTS

D2804, 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 1 Ve vee
® Dependable Texas Instruments Quality and 1B Ez 13[] 4B
Reliability 1w Qs 12[04aA
2aJa  n[Jay
description 2B[]s 10[] 3B
. 2y s 9[] 3A
These devices contain four independent 2-input GND 7 sf] 3y 2

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

drain outputs require pull-up resistors to perform SN54HCO9 . . . FK PACKAGE 8
correctly. They may be connected to other open- (TOP VIEW) O
drain outputs to implement active-low wired-OR @< O S @ 'S
or active-high wired-AND functions. - - Z>< 8
The SN54HCO9 is characterized for operation 212019
over the full military temperature range of 1Y fla 18] 4A (2]
~55°C to 125°C. The SN74HCO9 is NC Is 170 NC o
characterized for operation from —40°C to 2A Qe ‘BE ay g
g85°C. : NC [J7 15[] NC
2B )8 14[] 3B X
FUNCTION TABLE (each gate) 10 1112 13
INPUTS | OUTPUT Z28%3
A B Y [G]
HoH H NC—No internal connection
L X L
X L L logic diagram (positive logic)
logic symbolt A
D
(1)
1A & b8y
1B (2) —
4)
2A ),y
28 (5) —
9)
3A L@ .,
18 (10) —
(12)
4A L_an,,
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
l:um“qt a's. of publici:tintn date. rgll_)ductsl c:tnform :Isl T %
specifications per the terms of Texas Instrumen
fandard inty. Production pr ing does not EXAS 2-37
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SN54HC09, SN74HC09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-DRAIN OUTPUTS

absolute maximum ratings over opérating free-air temperature range?

Supply VoItage, VG - -+t oo et e e

Input clamp current, liIK(V] < Oor VI > VCC) - ..o it
Output clamp current, IOKIVO < OorVO > VCC) - .. v i i ittt
Continuous output current, I0 (VO = Oto VCC) .. .o oo i it
Continuous current through VCC or GND pins . . . ... .ttt it

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 . . . ... ..o v v vt i iin e it 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. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
() . - '
g recommended operating conditions
8 SN54HC09 SN74HC09 UNIT
MIN NOM MAX | MIN NOM MAX
U Vcec  Supply voltage 2 5 6 2 5 6 v
(1) Veg =2V 1.5 i 1.5
s. VIH High-level input voltage Ve =45V 3.15 3.15 k4 \%
8 Vee = 8V 4.2 4.2
7] Vee =2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V 0o 0.9 0 0.9 \
Vee =6V 0 1.2 0 1.2
\| Input voltage 0 Vee 0 Vee \
Vo Output voltage [ Vce 0 vee \s
Vec = 2V 0 1000 0 1000
tt Input transition {rise and fall) times Vec =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 = 26°C SN54HC09 SN74HC09
PARAMETER TEST CONDITIONS Vee MINA VP MAX | WIN_ MAX | Wi MAX UNIT
loH Vi = Vijor V), Vo = Vce 6V 001 05 10 5| pA
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) = Viqor Vi, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
V) = Vljor V|, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
Iy V| = Vegor 0 6V +0.1 +100 +1000 +1000 nA
Icc V| =Vcgcor0,lg =0 6V 2 40 20 rA
Cj 2to 6V 3 10 10 10 pF
Texas W
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SN54HC09, SN74HC09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-DRAIN OUTPUTS

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

PARAMETER | FROM (INPUT) TO (OUTPUT) Vee Ta = 25°C SN54HCO9 | SN74HCO9 | \\\yr
MIN TYP MAX MIN  MAX MIN  MAX
2V 60 105 155 131
tPLH AorB Y 45V 13 25 36 31 ns
6V 10 23 31 27
2V 50 100 150 125
tPHL AorB Y 45V 10 20 30 25 ns
6V 8 17 25 21 2
2V 38 75 110 95
1 Y 45V 8 15 22 19 ns
6V 6 13 19 16 3
2
de 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. Q
8
=
1S
I
i
EXAS 2.39
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SN54HC10, SN74HC10
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

N

HCMOS Devices

® Package Options Include Plastic ‘‘Small SN54HC10 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HC10 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1aT TN vee
® Dependable Texas Instruments Quality and 182 13(]1¢C
Reliability 283 1201y
28[Js 1103c
description 2c[ds 10[]3B
. N . R Y] 9
These devices contain three independent 3-input GI?ID E 7 8 %g¢
NAND gates. They perform the Boolean
functions Y=A«B+«Cor Y =A+B+C in positive
logic. SN54HC10 . . . FK PACKAGE
(TOP VIEW)
The SN54HC10 is characterized for operation o
over the full military temperature range of o < % ;J o
—55°C to 125°C. The SN74HC10 is s =
characterized for operation from —40°C to
85°C.
FUNCTION TABLE (each gate)
INPUTS OUTPUT
A B c Y 1112 13
H H H L
L ox X H 22253
X L X H o
X X L H NC—No internal connection
logic symbol T logic diagram (positive logic)
T e =
1B (2) (12) 1w . c )
10 (13)
24 (3)
28 (4) ' NJ6) 2y
2 (5)
3A_.(9_).
3510 e .,
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 v}
it ey Bt e oo Texas 241
§ A -
necessarily include testing of apll paramgters. INST RUMENTS
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SN54HC10, SN74HC10
TRIPLE 3-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature ranget

SUPPIY VOItAGE, VG - - - v v v e et e e et e e et e e e —05Vto7V

Input clamp current, IK (V] < Oor V| > VCC) -« i .. 20 mA
Output clamp current, IoK (VO < 00rVQ > VCC -+« v v v oo +20 mA
Continuous output current, I (VO = 0toVCC) ..o v i +25 mA
Continuous current through VCC or GND pins . . ... oo i e +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK orJ package ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or Npackage ............... 260°C
2 Storage temperature range . . ... ... u ittt -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
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
o
= recommended operating conditions
8 SN54HC10 v SN74HC10 UNIT
MIN NOM MAX | MIN NOM MAX
U Vce  Supply voltage 2 5 6 2 5 6 \"
2 Tvec=2v 1.5 1.5
O |ViH  High-level input voltage Vce = 45V 3.15 3.15 \
(4] Vee = 6V 4.2 4.2
@ Voo = 2V 0 0.3 0 03
ViL Low-level input voltage Vcec =45V (o] 0.9 o 0.9 \
Vee = 6V 0 1.2 0 1.2
Vi Input voltage 0 Vce 0 Vece \
Vo  Output voltage 0 Vce 0 Vee \
Vece =2V [¢] 1000 o] 1000
tt Input transition (rise and fall) times Vee = 45V (4] 500 o] 500 ns
: - |vec=6V 0 400 0 400
TA Operating free-air temperature ) —55 "125 | -40 85 °Cc
eiectricai characteristics over recommended operating free-air temperature range (unless otherwise
noted) ‘
: Ta = 25°C SN54HC10 SN74HC10
PARAMETER TEST CONDITIONS Vee MIN TYP  MAX MIN _ MAX MIN_ MAX UNIT
2V 1.9 1.998 . 1.9 1.9
V| = Vigor V|, IgH = —20 kA 45V | 4.4 4.499 4.4 4.4
VoH 6V | 5.9 5.999 5.9 5.9 v
Vi = Vjgor Vi, log = —4 mA 45V | 3.98 4.30 3.7 3.84
V) = VijgorVy, lopy = —5.2 mA 6V | 548 5.80 5.2 5.34
. 2V 0.002 0.1 0.1 0.1
V| = ViHor VL, lgL = 20 pA 45V 0.001 0.1 0.1 | 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi = Viqor Vi, loL =4mA 4.5V 0.17 0.26 0.4 0.33
Vi = Vigor V|, lgL = 5.2 mA 6V 0.156 0.26 0.4 0.33
Iy Vy = Veg or O 6V +0.1 =100 + 1000 +1000 nA
Icc V| = Vcgor0, lp =0 6V 2 40 20 »A
Cj 2to6V 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 \ NIT
(INPUT) {OUTPUT) CC ["MIN TYP MAX | MIN MAX | MIN WMAX |
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 4.5V 6 15 22 19 ns
6V 5 13 19 16 2
Cpd Power dissipation capacitance per gate No load, TA = 25°C 25 pF typ I 3
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. .g
a
Q
(&)
-
TeExas bi
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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 a0 T vee
® Dependable Texas Instruments Quality and 82 13Q1c
Reliability 283 1201y
28]+ 11[d3c
description 2c[ds 10[]3B
2y s 9[]3A
These devices contain three independent 3-input , ano[7 813y 2

AND gates. They perform the Boolean functions

Y = A«B:Cor Y = A+B+C in positive logic. SWBAHC11 . . . FK PACKAGE

(7]
The SN54HC11 is characterized for operation (TOP VIEW) ]
over the full military temperature range of %) 1)
-55°C to 125°C. The SN74HC11 is ma< O OO0 >
: : - — Z > — o
characterized for operation from —40°C to ()
) 2 12019
85°C.
2Al 4 18[1Y (7)]
FUNCTION TABLE (each gate) NC P S 170NC o
2Bf16 16[]3C =
INPUTS OUTPUT Nch 7 15E NC o
A B C Y 2c{ls 14(]38B T
H H H H 10111213
t X X t >0 0 >
X L X L o~ 5 ZMmom
X X L L
NC--No internal connection
logic symbol®
logic diagram (positive logic)
1A (1) &
1.8 (2) (12) v A v
(13) B
1c Cc
24 (3)
et | LI
2¢ (5)
3A (9)
38 (10) (8) 3y
1 (11)
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 /'
speclhulmns per the terms of Texas Instruments
does not 2-45
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SN54HC11, SN74HC11
TRIPLE 3-INPUT POSITIVE-AND GATES

" absolute maximum ratings over operating free-air temperature ranget

SUPPlY VOItage, VI CC « v vt vttt et et et e, -05Vto7V
Input clamp current, lik(V] < 0 or V| > Vcc) ................................. +20 mA
Output clamp current, IQKIVO < 00orVO > VCC) + v v vt vttt it e e e +20 mA
Continuous output current, I0 (VO = 0toVCC) ... . oo +25 mA
Continuous current through VccorGND 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 . ................. e e 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
contitions'’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

recommended operating conditions

SN54HC11 SN74HC11 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage 2 5 - 6 2 5 6 v
. Vee = 2V 1.5 1.5
VIH High-level input voltage Vee = 45V 3.15 3.15 \%
Vee = 6V 4.2 4.2
Vece =2V 0 0.3 o 0.3
ViL Low-level input voltage Vee = 45V 0 0.9 0 0.9 v
Veec = 6V 0 1.2 0 1.2
V) Input voltage 0 vece 0 Vce \
Vo Output voltage 0 Vee 4] vee \4
Vee =2V 0 1000 0 1000
tt 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 °Cc

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

noted)
TA = 25°C SN54HC11 SN74HC11
PARAMETER TEST CONDITIONS Vee MIN_ TYP MAX| MIN _ MAX | MIN _MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Viqor V|, IoH = —20 pA 45V 4.4 4.499 4.4 4.4
VOoH 6V 5.9 5.999 5.9 5.9 v
Vi =ViHor V|, lIoH = -4 mA 4.5V 3.98 4.30 3.7 3.84
Vi =VHorV, loH = -5.2 mA 6V 5.48 5.80 6.2 5.34
. 2V 0.002 0.1 0.1 0.1
Vi = Viqor V|, loL = 20 4A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
V) = Vjqor V|, lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33
V| = Vijqor V|, loL = 5.2 mA 6V 0.156 0.26 0.4 0.33
] V| = Vgcor0 6V +0.1 +£100 +1000 +1000 nA
Icc Vi =Vccor0, lgp=0 6V 2 40 20 A
Ci 2to 6V 3 10 10 |° 10 pF
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SN54HC11, SN74HC11
TRIPLE 3-INPUT POSITIVE-AND GATES

switching characteristics over recommended 6perating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

PARAMETER FROM (INPUT) TO (OUTPUT) Vee Ta = 25°C SNSAHC11 SN74HCT1 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
¢ Y 4.5V 7 15 22 19 ns
6V 5 13 19 16 2
de 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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SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

D2684, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘*Small SN54HC14 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HC14 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A 14] ) vee
® Dependable Texas Instruments Quality and w2 13ea
Reliability 23 12[Jey
2v[Ja  11[]sA
I 3A[Js  1o[]sY
description 3y e o[JaA
These Schmitt-trigger devices contain six GND [ }7 8[]ay 2
independent inverters. They perform the Boolean )
function Y = A. SN54HC14 . . . FK PACKAGE "
The SN54HC14 is characterized for operation (TOP VIEW) 8
over the full military temperature range of 28923 S
—55°C to 125°C. The SN74HC14 is - - 0
characterized for operation from —40°C to 212019 (]
85°C. 2A []4 18[] 6Y P
Nc )5 17 NC o
FUNCTION TABLE 2v 6 18(]5A =
(each inverter) NC 7 15[} NC
3afls 1a(] 5Y O
INPUT | OUTPUT 10 11 12 13 I
A Y
H L 52839
1]
L H
NC—No internal connection
logic symbolt
a1 T ™2 Ly
* 2aB) ] 4 oy
3a15) © 4
aa—t® @ 4y
sa 1)) o) .,
6a—t13) a2
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)
A o Y
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to v}
:‘pn'i‘ﬁl::tiuns per ull’.ml t«:lns of Texas .Ilsl;umolt: TE 2.49
andard warranty. luction cassing does no -
necessarily include testing of a"l?l pamulms. lN STRUMENTS
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SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

absolute maximum ratings over operating free-air temperature range

S99IND

Supply voltage, VO G - -« oo oo e e e, -05Vto7V
Input clamp current, Ik (V] < Oor VI > VEC) + oo e i P +20 mA
Output clamp current, IOK (VO < 00orVO > VCC -+ oot oo +20 mA
Continuous output current, I (VO = 0toVEGE) -« v oo v i i i i i i e +25 mA
- Continuous current through VeC or GND pins . . .. ... oot +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 ......... e 260°C
2 Storage temperature range . .. .. ........ .. iiiitiinaaeiaenii... —B65°C to 1560°C
1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(P)
g recommended operating conditions
o h SN54HC14 SN74HC14 UNIT
n MIN NOM MAX | MIN NOM MAX
|w] Ve Supply voltage 2 5 6 2 5 [ Vv
Vee =2V 1.5 1.5
. ViH High-level input voltage Vee =45V 3.15 3.15 \
Vee = 6V 4.2 4.2
Vee =2V o 0.3 o 0.3
ViL Low-level input voltage Vge =45V 0 0.9 o 0.9 v
Vee =6V 0 1.2 ] 1.2
V| Input voltage 0 Vee (4] Vee A
Vo Output voltage . [ Vce 0 Vce \
Ta Operating free-air temperature X -55 125 | -40 85 °C
%
2-50 EXAS
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

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

Ta = 25°C SN54HC14 | SN74HC14
PARAMETER TEST CONDITIONS Vee [Fan v max TN max T e max ] UNT
2v [ 1.9 1.9908 1.9 1.9
Vi = ViHor V|, IoH = —20 kA 45V | 4.4 4.499 4.4 4.4
VOH 6V | 5.9 5.999 5.9 5.9 v
V) = Viqor Vi, IoH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi =ViHorV), lpH = —-5.2mA 6V | 548 5.80 5.2 5.34
2v 0.002 0.1 0.1 0.1 2
Vi = ViHor V|, IoL = 20 pA 45V 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 3
Vi = Vjjor V), gL = 5.2 mA 6V 0.15 0.26 0.4 0.33 Q
2V | 070 1.2 150 | 0.70 150 | 0.70 1.50 'S
VT + 45V | 155 25 3.15 (155 3.15 | 1.65 3.15 v [
6V | 210 3.3 420|210 4.20 | 2.10 4.20 (a]
2v 030 06 1.00|0.30 1.00 | 0.30 1.00 (7))
% 45V | 090 1.6 245 |0.90 245|090 245 v (@)
6v [1.20 20 3.20[1.20 3.20]|1.20 3.20 2
2v [020 0.6 1.20 020 1.20[0.20 1.20 5
Vi4 - V7o 45V | 040 0.9 2.10 [ 0.40 2.10 | 0.40 2.10 v T
6V | 050 1.3 250|050 250|050 250
I V| = Vcc or 0 6V +0.1 +100 + 1000 +1000 | nA
Icc Vi =Vggor0,lg =0 6V 2 40 20 pA
Ci 2t06V 3 10 10 10 | pF
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)
FROM T0 Tp = 25°C SN54HC14 | SN74HC14
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX | MIN mAx | V"
2v 55 125 190 165
tpd A Y 4.5V 12 25 - 38 31 ns
6V 11 21 32 26
2v 38 75 110 95
ty Y 4.5V 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.
(]
Texas 251
INSTRUMENTS '

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265



E HCMOS Devices

2-52



SN54HC20, SN74HC20
DUAL 4-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 two independent 4-input
NAND gates. They perform_the Boolean
functions Y = A«B:CeDorY = A+B+C+Din

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

(TOP VIEW)
1Ay YiaQvee
182 132D
Nc (s 12%20
1cJsa n[NC
o[Qs 10028
1v[e 9[]2A
GND[7 s[J2v 2

SN54HC20 . . . FK PACKAGE

positive logic. (TOP VIEW) q"’,
The SN54HC20 is characterized for operation o .Q
over the full military temperature range of o < % ;) 2 5
—-55°C to 125°C. The SN74HC20 is = a
characterized for operation from —-40°C to
85°C. 2C n
170Nc o
FUNCTION TABLE (each gate) 16[INC b
18[INC (&)
INPUTS OUTPUT Q 28 I
A c D Y 1112 13
H H H H L
L X X X H 28325
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 —] D°
1Y
1A (1) & ::g_
(2)
B (6) 2A —
" =
1C 20—
1D (5)
2A (9)
(10)
28 (8)
(12) 2¥
2C
20 (13)
tThis 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 © 1982, Texas Instruments Incorporated
l:urra“n_t a's_ of puhln;;tiotn d':(o.n:’r?ducts' cn:;form "gu %
specifications e terms exas Instruments
sfandanl mrnw . Production processing does not XAS 2-53
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SN54HC20, SN74HC20
DUAL 4-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature range’

SUPPlY VORAGE, VO - - - oottt e e et e e e e -05Vto7V
Input clamp current, IKIV] < 0 or VI > VCC) - . v i +20 mA
Output clamp current, IoK(VO < OorVO > VCC) -« o oo i i +20 mA
Continuous output current, I0 (VO = 0to VCC) ...« o oo i +25 mA
Continuous current through Vecc or GND pins .. ............ .. ... . o 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 Npackage ................ 260°C
Storage temperature range . ................ I -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 contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
2 recommended operating conditions
(@) SN54HC20 SN74HC20 oNIT
7] MIN _NOM _MAX | MIN _NOM MAX
©O [ Vec  Supply voltage 2 5 6 2 5 6| Vv
o Vee = 2V 1.5 1.5
s. V4 High-level input voltage 1 Vecc =45V 3.15 3.15 \
8 Vee = 6V 4.2 ‘a2
n Vee = 2V 0 0.3 ) 0.3
ViL Low-level input voltage Vece =45V o 0.9 ] 09 | V.
Vee = 6V 0 1.2 0 1.2
\ Input voltage 0 Vee (4] Vee \4
Vo Output voltage i 0 Vee 0 Vee \'
Vee = 2V 0 1000 0 1000
tt Input transition (rise and fall) times Vee = 45V (4] 500 0 500 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 SN54HC20 SN74HC20
PARAMETER TEST CONDITIONS Vce N A TYP MAX| MIN MAX | MIN _MAX UNIT
2v 1.9 1.998 1.9 1.9
Vi =Viqor V|, lIoH = —20 pA 45V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
V| = Vijor Vi, IoH = —4 mA 45V |398 4.30 3.7 3.84
V| = Vjqor V|, IoH = —=5.2 mA 6V 5.48 5.80 5.2 5.34
( 2V 0.002 0.1 0.1 0.1
V| = ViHor Vi loL = 20 pA 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = Viqor V. lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33
V| = VlHor V|, lgL = 5.2 mA 6V 0.15 0.26 0.4 0.33
[} V| = Vgg or 0 6V +0.1 +100 + 1000 +1000 nA
Icc V| = Vccor0,lg =0 6V 2 40 20 | 4A
Ci 2to 6V 3 10 10 10 pF
EXAS l
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TRIPLE 3-INPUT POSITIVE-NAND GATES

SN54HC20, SN74HC20 %
|
|

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

Ta = 25° SN54HC20 SN74HC20
PARAMETER FROM (INPUT) TO (OUTPUT) Vee A c 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
ty Y 4.5V 9 15 22 19 ns -
6V 7 13 19 16 2
[ de I Power dissipation capacitance per gate No load, Tp = 25°C 25 pF typ | 7))
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 8
-
>
(]
(a]
0
(&]
I
TEXAS ‘bi
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SN54HC21, SN74HC21
DUAL 4-INPUT POSITIVE-AND GATES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers,

SN54HC21 . . . J PACKAGE
SN74HC21 ... D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs : 140 Y] vee
® Dependable Texas Instruments Quality and 1B ]2 13[] 2D
Reliability Nc s 12[d2c
: 1ics n[OnNc
description s 10f]28
. . . . 1y [e o[] 2A
These devices contain two independent 2-input GND 7 a1 2y 2
AND gates. They perform the Boolean functions

Y = A«B+C:Dor Y = A+B+C+D in positive

logic SN54HC21 . . . FK PACKAGE
gic. (TOP VIEW)
The SN54HC21 is characterized for operation

8}
over the full military temperature range of agg 08

-2 >

(7]
[}
2
®
~55°C to 125°C. The SN74HC21 is AT a
characterized for operation from —40°C to H
850C NC[]a 180 2c (7))
’ Nc s 17 NC o
FUNCTION TABLE (each gate) 1cs 16 NC S
Nc )7 15[ NC o
INPUTS OUTPUT
D)8 14[] 2B T
A B C D Y 10 1112 13
H H H H H
L X X X L >292%%
X L X X L o
X X L X L Noi \ )
X X X L L NC—No internal connection
. logic diagram (positive logic)
logic symbol?t
1A
At & 1B > v
@ 1c
18 (6) 1D
(@) —— 1
1Cc
1018 : ::
a8 2¢ 2y
25 10) ® P
2¢ (12) [
2p_013)

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
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.

Copyright © 1982, Texas Instruments Incorporated
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SN54HC21, SN74HC21
DUAL 4-INPUT POSITIVE-AND GATES

N

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC - -+ - - - v v v o nnt e e e e e e e e -05Vto7V
Input diode current, IK(V] < 00r V] > VCC) - oot i it e +20 mA
Output diode current, IoK(VO < 0orVOo > VEC) ..o voi i +20 mA
Continuous output current, I0 (VO = 01O VCC) - -+ o vt viiiiiiiii i +25 mA
Continuous current through VCC or GND pins . . .. .. ...ttt e 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 . ... ............eutieenantatat 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
: contitions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2] . " : .
g recommended operating conditions
8 MINSN:;’:IICNMAX MINSNIZg'I'\lIIchAX UNIT
@] Vcc  Supply voltage 2 5 6 2 5 6 Y
(1] § Vce = 2V 1.5 1.5
5. VIH High-level input voltage Vcec =45V 3.15 3.15 \%
e Vee = 6V 4.2 4.2
[} : Veec =2V 4] 0.3 0 0.3
ViL Low-level input voltage Vege =45V o] 0.9 0 0.9 \
Vec =6V (] 1.2 [ 1.2
Vi Input voltage (o] Vee 0 Vee -V
Vo Output voltage . 0 Vee 0 Vee \
Vee = 2V 0 1000 0 1000
tt Input transition (rise and fall) times Vece =45V o 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 SN54HC21 SN74HC21
PARAMETER TEST CONDITIONS Vee MIN_ TP MAX | MIN_MAX MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vigor V|, loH = —20 A 45V 4.4 4.499 4.4 4.4
VOoH 6V 5.9 5.999 5.9 5.9 v
V| = Vjjor V), Ioq = -4 mA 45V |3.98 4.30 3.7 3.84
V| = VijorVy, loH = -5.2mA 6V |5.48 5.80 5.2 5.34
. 2v 0.002 0.1 0.1 0.1
V| = Vjg or VL, loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = ViHorV, loL = 4 mA . 45V 0.17 0.26 0.4 0.33
Vi =VjHorV, loL = 5.2mA 6V 0.15 0.26 0.4 0.33
] V| = Vgg or 0 6V +0.1 +100 +1000 +1000 nA
Icc Vi =Vgcor0,lp =0 6V 2 40 20 A
Ci . 2to 6V 3 10 10 10 pF
! i
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SN54HC21, SN74HC21
DUAL 4-INPUT POSITIVE-AND GATES

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

PARAMETER FROM (INPUT) TO (OUTPUT) Vce Ta = 26°C SNSAHC21 SN74HC21 UNIT
) MIN TYP MAX MIN  MAX MIN  MAX
2V 44 110 165 140
tpd A, B, C,orD ) Y 4.5V 14 22 33 28 ns
6V 1 19 28 24
2V 29 75 110 95
tt Y 4.5V 10 15 22 19 ns
6V 8 13 19 16 2
r Cpd [ Power dissipation capacitance per gate No load, Tp = 25°C j 25 pF typ ]

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

HCMOS Devices
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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 Uia[QVee
® Dependable Texas Instruments Quality and 1B[]2 13]1C
Reliability 28z 1201y
28[]4 11J3c
description 2CE 5 10[]3B
. . . . 2vy[s 9[]3A
These devices contain three independent 3-input oNo sf1 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) 8
over the full military temperature range of o
—55°C to 125°C. The SN74HC27 is >
characterized for operation from —40°C to 8
85°C.
v »
FUNCTION TABLE (each gate) NC (@]
3C E
INPUTS OUTPUT NC o
A B C Y 3B I
H X X L 9 10111213 :
X H X L
X X H L K % (2’ t>'; g
LoLoL H ©
NC—No internal connection
logic symbolt L i .
logic diagram (positive logic)
1A a >1 A
c /
1c (13)
2A (3)
28 (4) | 2y
2c (5)
3A (9)
3B (10) | Gl 3y
3c (11)
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. }
N
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
cum;n a's of puhlmzlmn date. fpl:l?d"msl eotnfnrm :o y}
L ( exa: ruments
specifical m;lsr apnr e terms of Texas Insf duese:ut EXAS 2.61
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SN54HC27, SN74HC27
TRIPLE 3-INPUT POSITIVE-NOR GATES

absolute maximum ratings over operating free-air temperature range

S9JINS

SUPPlY VORAGE, VG « - v v vt vt ettt e e e e e e ... “05Vto7V
Input clamp current, IK (Vi < Oor V| >Veg) oo vt B i, 220 mA
Output clamp current, IoK (VO < 0orVO > VCC -+ v vt vvev v v e P +20 mA
Continuous output current, I0 (VO = OtoOVCC) + v v oo e +25 mA
Continuous current through VCC or GND pins . . ... .. ..ottt +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 .. .. ... ...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.
(?)
g recommended operating conditions
» SN54HC27 SN74HC27 UNIT
o MIN NOM MAX | MIN NOM MAX
U Ve Supply voltage 2 5 6 2 5 6 \
Vee =2V 1.5 1.5
. Vi4 High-level input voltage Vee =45V 3.15 3.15 \
Veec =6V 4.2 4.2
Ve =2V 0 0.3 0 0.3
ViL Low-level input voltage Vee =45V 0 0.9 0o 0.9 \
Veg =6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vce \
Vo Output voltage 0 Vce 0 Vee \
Ve =2V [} 1000 (o} 1000
ty  Input transition (rise and fall) times | Vcc = 4.5 V 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 = 26°C SN54HC27 SN74HC27
PARAMETER TEST CONDITIONS Vee N Tvp MAX | MmN MAX | MIN_ MAX UNIT
FAY 1.9 1.998 1.9 1.9
Vi = VigorVy, loH = —20pA 45V 4.4 4499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
V| = Vigor Vi, loq = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = VijgorVy, loH = -5.2mA 6V | 548 5.80 5.2 . | 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor Vi loL = 20 pgA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
Vi=Vigor Vi, loL = 4mA 45V | 0.17 0.26 0.4 0.33
Vi = Viqor V), loL = 5.2 mA 6V 0.156 0.26 0.4 0.33
[ V) = Vegg or 0 6V +0.1 £100 +1000 +1000 nA
" Ice V| =Vecor0,lg =0 6V 2 4 40 20 | uA
Ci 2t06V 3 10 10 10 pF

2.62 TEXAS {’f
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SN54HC27, SN74HC27
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

FROM TO Ta = 25°C SN5AHC27 | SN74HC27
PARAMETER (INPUT) (OUTPUT) Vee MIN_ TvP mAX | miN_max | min_ max | N7

2V 35 90 135 115

tod A, B, orC Y 45V 10 18 27 23 | ns
6V 9 15 23 20
2V 27 75 110 95

t Y 45V 7 15 22 19| ns
6V 6 13 19 16 2

Cpd [ Power dissipation capacitance per gate L No load, Tp = 25°C L25 pF typ J

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

HCMOS Devices
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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,

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

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs AT Uragvee
® Dependable Texas Instruments Quality and B2 13[NC
Reliability cs 12[0u
o[+ 1[dc
description e[s 1o[dNC
. . . . FOs ofnc
These devices contain a single 8-input NAND anp 7 sy 2
gate and perform the following Boolean
functions in positive logic: SN54HC30 . . . FK PACKAGE
— (TOP VIEW) 3
Y = AeBeCeDeE+F+G+H
o 8o 2
or m<Z> 2 q>;
Y = A+B+C+D+E+F+G+H 3212019 a
cha 18[H 7
The SNB4HC30 is characterized for operation NCc )5 170Nc o
over the full military temperature range of Df)e 160G E
-55°C to 125°C. The SN74HC30 is NC 7 15[ NC o
characterized for operation from —-40°C to ENs 14[INC I
85°C. 9 1011 12 13
FUNCTION TABLE “8g*>2
INPUTS A THRU H OU:PUT NC—No internal connection
All inputs H B L logi N ) -
ogic diagram (positive logic
One or more inputs L H 9 9 (P 9 )
A
logic symbolT 8
A (1) & ¢
D ——meend
— D
¢ (3) . . ,
D (4) L (@ v "
£ (5) H
ft8)
G (11)
H (12)
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
comet iyl . i, e Exas WP
speci
tandard ty. Producti ing d -
standard warrani J t;:t i:;tl:'ll m«;:::a ':;s not lN STRUMENTS 2-65
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SN54HC30, SN74HC30
8-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature range?

Supply voltage, Vcc
Input clamp current, ik (V] < Oor V| > Vco) .. ..
Output clamp current, oK (Vo < 0 or Vo > VcC
Continuous output current, Ig (Vo = 0 to V¢
Continuous current through Ve or GND pins . ..o v vveeneennnn .
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
T conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
()
g recommended operating conditions
o SN54HC30 SN74HC30
» MIN NOM MAX | MIN NOM MAX unIT
© [ vce Supply voltage 2 5 6 2 5 6 v
@ Vee = 2V 15 1.5
s- V)4 High-level input voltage Vece = 45V 3.15 3.16 \
8 Vcg =6V 4.2 4.2
(7] Vee =2V 0 0.3 o 0.3
: ViL Low-level input voltage Vee =45V 0 0.9 0 0.9 \
: Vee = 6V 0 1.2 0 12 | -
V| Input voltage 0 Vee 0 Vee ‘v
Vo Output voltage 0 Vee 0 Vee \
Vee = 2V 0 1000 0 1000
t¢y  Input transition (rise and fall) times | Vcc = 4.5V (o] 500 0o 500 ns
Vee =6V 0 400 0 400
TaA Operating free-air temperature -56 1256 | —40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
‘noted)
TA = 25°C SN54HC30 SN74HC30
PARAMETER TEST CONDITIONS Vee N TYP  MAX MIN MAX | MIN _MAX UNIT.
2v | 1.9 1.998 1.9 1.9 )
Vi = VigorVy, loq = —20pA 45V | 4.4 4499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
Vi =VigorVi, log = —4 mA 45v [ 3.98 4.30 3.7 3.84
V) = VjqorVj, IopH = —5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi =VigorV| loL=20uA 45V 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
V) =VjgorVy, loL=52mA 6V 0.15 0.26 0.4 0.33
] V) = Vggcor0 6V +0.1 +100 +1000 +1000 nA
Icc Vi =Vegor0,lg =0 6V 2 40 20 pA
Ci 2t0 6V 3 10 10 10 pF
Texas WP
2.66 EXAS

INSTRUMENTS

POST OFFICE BOX 655012 DALLAS_, TEXAS 75265



SN54HC30, SN74HC30
8-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 SN54HC30 SN74HC30
PARAMETER V UNIT
(INPUT) (OUTPUT) ce MIN TYP MAX | MIN MAX | MIN MAX
- 2V 51 130 195 165
tpd A thru H Y 4.5V -156 26 39 33 ns
6V 12 22 33 28
2V 28 75 110 95
tt 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 l 22 pF typ ] 3
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. -g
a
Q
X
TEXAS b &
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SN54HC32, SN74HC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘’Small SN54HC32 . . . J PACKAGE
Outline’”” Packages, Ceramic Chip Carriers, SN74HC32 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1Ay Usa[Qvee
® Dependable Texas Instruments Quality and 1802 13]d4B
Reliability 1vOs  12[0aA
2as  n[Jay
description 28[Qs 10[]3B
. . . . 2y E 6  9[]3A
These devices contain four independent 2-input GNo [ s[13Y 2

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

. SN54HC32 . . . FK PACKAGE »
The SN54HC32 is characterized for operation (TOP VIEW) o
over the full military temperature range of o 0O
-55°C to 125°C. The SN74HC32 is o< Om 5
characterized for operation from —40°C to Al A a
85°C. 2 12019
1vpa 18[}4A \n
FUNCTION TABLE nchs 175 NC (@)
(each gate) 2aD 6 16[] 4y =
Nc[) 7 15[NC QO
:UPUTSB 0U1;PUT sehs 14038 T
10 111213
H X H
X H H 229%3
L L L o
NC—No internal connection
logic symbol T
logic diagram (positive logic)
(1) >
1A o | >1 (3) 1y A—-—':>___
1B i Y
@) » B—1
2A ),y
28 (5) "
3A (9) @
3y
28 10|
(12)
4A ——— (LT
s 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'rzt as of puhlil;:tio'n datebfl’[:_lducls' l::tnform :: T Q’
specifications per the terms exas Instrumen
tendard P Production ing does not EXAS 2-69
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SN54HC32, SN74HC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

absolute maximum ratings over operating free-air temperature range?

SUPPlY VOItage, VG « - v vttt et et et e e e e e e -05Vto7V
Input clamp current, IK (V| < Oor VI > VCC) ... +20 mA
Output clamp current, IOK (VO K O0rVO > VCC -+« c ot v vt et e e e e e e +20 mA
Continuous output current, I0 (VO = 0to VCC) - ... oo +25 mA
Continuous current through VeCc 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: Dor N package ............... 260°C
Storage temperature range . . ... ... ...t tuni et 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
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(?)
< recommended operating conditions
o SN54HC32 . SN74HC32
» MIN NOM MAX | MIN NOM MAX unIT
O | Vcc Supply voltage ] . 2 5 6 2 5 6 Vv
(5] ] Vee =2V 1.5 1.5 )
5. ViH High-level input voltage Vee = 45V 3.15 3.15 \
P4 Vee =6V 4.2 4.2
(7] Vee =2V 0 0.3 0 0.3
ViL Low-level input voitage Veec =45V 0 0.9 o 0.9 \
Vcc =6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vece \
Vo Output voltage 0 Vce 0 Vce \
Vge = 2V 0 1000 0 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V (o] 500 0 500 ns
Ve =6V 0 400 0 400
Ta Operating free-air temperature . —55 125 | -40 85 °C

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

noted) -
Ta = 25°C SN54HC32 SN74HC32
PARAMETER TEST CONDITIONS Vee WMIN_ TYP WAX | WIN_ mAX | MIN_ MAX UNIT
2v 1.9 1.998 1.9 1.9
Vi = Viqor Vi, IoH = —20 kA 45V 4.4 4.499 4.4 4.4
VoH . BV 5.9 5.999 5.9 5.9 \
Vi = Vigor Vi, IgH = -4 mA 45V | 3.98  4.30 3.7 3.84
V) = VijjorVy, lopH = -5.2mA 6V | 5648 5.80 5.2 5.34
. 2V 0.002 0.1 0.1 | 0.1
V| = Vijor 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 =VjgorVy, loL=4mA 4.5V 0.17 0.26 . 0.4 0.33
Vi = Vigor Vi, loL = 5.2 mA 6V 0.15_ 0.26 0.4 0.33
) V| = Vcg or 0 6V +£0.1 +100 +£1000 £1000 | nA
Icc Vi = Vgcor0O,lp =0 6V 2 40 20 A
Ci 2t0 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 TO Ta = 25°C SN54HC32 SN74HC32
PARAMETER (INPUT) (OUTPUT) Vee MIN _TYP MAX | MIN MAX | MIN max | V7

2V 50 100 150 125

tpd AorB Y 45V 10 20 30 25 ns
6V 8 17 25 21
2v 38 75 110 95

¢ Y 45V 8 15 22 19 ns
6V 6 13 19 16 2

Cpd Power dissipation capacitance per gate No load, Tp = 25°C BO pF typ ]

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

HCMOS Devices
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SN54HC36, SN74HC36
QUADRUPLE 2-INPUT POSITIVE-NOR 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
NOR gates. They perform the Boolean functions
Y = A+Bor Y = A.B in positive logic.

The SN54HC36 is characterized for operation
over the full military temperature range of
~-55°C to 125°C. The SN74HC36
characterized for operation from —40°C to

85°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B Y
H X L
X H L
L L H
logic symbolt
1
1A il 21 (3) W
18 (2)
(4)
2A 6!
. N ©
28 —~———
(9)
3A 8
(10) M;v
38
(12)
4A (1)

tThis 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.

logic diagram (positive logic)

L

SN54HC36 . . . J PACKAGE
SN74HC36 . . . D OR N PACKAGE

(TOP VIEW)
A0 Uia
B2 13
s 12
2AJa
28[]s 10
2v([e 9

GND[7 8

Vee
4B
4A
ay
38
3A
3y

SN54HC36 . . . FK PACKAGE

NC
2A
NC
2B

(TOP VIEW)

1B
1A

o0
~[nc
80vee
a[: 4B

0w N O s

-
-
N

18[J4A
17[NC
16[]4Y
1s[NC
14[]38

2Y e

GND[J3
nc
avf)
3A0s

NC—No internal connection

N

HCMOS Devices

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
testing of all parameters.

necessarily inclu
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SN54HC36, SN74HC36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

Supply voltage, VG -+ - v v o e e -05Vto7V
Input clamp current, IKI(V] < Oor VI > VCC) -+« oo +20 mA
Output clamp current, IOKIVO < 00rVQ > VCC) - -+ oo oo i e e +20 mA
Continuous output current, I (VO = 0toVCC) ... 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 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 . . ... ...........oieiennaa..s 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
I contitiQns” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
o . -
2 recommended operating conditions
8 MlNSN:gI:nC36MAX MINSN;4HC36 UNIT
OM MAX
lw] Vce  Supply voltage 2 5 6 2 5 6 \"
o Vee = 2V 1.5 1.5
S. ViH High-level input voltage Vee =45V 3.15 3.15 -V
8 ’ Veg = 6V 4.2 4.2
(7] Vee =2V (o] 0.3 o] 0.3
ViL.  Low-level input voltage Vce =45V [ 0.9 o 0.9 \
Vee = 6V 0 1.2 0 1.2
V) Input voltage 0o Vee o Vee \
Vo Output voltage o] Vee 0 Vee v
Vee =2V (o] 1000 (o] 1000
tt Input transition (rise and fall) times Vcec =45V o 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 SN54HC36 SN74HC36
PARAMETER TEST CONDITIONS Vece N A TYP MAX | MIN MAX NN MAX UNIT
2v 1.9 1.998 1.9 1.9
Vi = Vijor ViL, lon = —20 yA 45V | 4.4 4.499 4.4 44
VOH 6V 5.9 5.999 5.9 5.9 vV,
Vi = Viqor V|, lgH = —4 mA 4.5V 3.98 4.30 3.7 3.84
Vi = Vigor V|, IoH = —5.2 mA LAY 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor V|, lgL = 20 A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \%
V| = Viqor V), lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Viqor Vi, lgL = 5.2 mA 6V 0.16 0.26 0.4 0.33
It V| = Vcc or O 6V 0.1 £100 +1000 £1000 | nA
Icc Vi =Vccor0, g =0 6V 2 40 20 A
C; 2to6V 3 10 10 10 pF
{f
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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)

PARAMETER FROM (INPUT) TO (OUTPUT) Vce Ta = 25°C SNS4HC36 SN74HC36 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 l

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

HCMOS Devices
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SN54HC42, SN74HC42
4-LINE TO 10-LINE DECODERS (1-of-10)

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

SN54HC42 . . . J PACKAGE

Full Decoding of Input Logic
u 9 P g SN74HC42 . . . D/DW' OR N PACKAGE

All Outputs are High for Invalid BCD (TOP VIEW)
Conditions
o vce
® Also for Application as 3-Line to 8-Line ) 102 A
Decoders 203 B
. 2. s 34 C
® Package Options Include Plastic ‘’Small
ey . N ) 4s D
Outline’’ Packages, Ceramic Chip Carriers, s s 9
and Standard Plastic and Ceramic 300-mil 607 3 2
DIPs
GND | |8 7
® Dependable Texas Instruments Quality and
Reliability SNSAHCA2 . . . FK PACKAGE 4
i s (TOP VIEW) Q
description o 'S
s . . o O
These monolithic decimal decoders consist of —0Z >« 8
eight inverters and ten four-input NAND gates. 7 32 7 2079
The inverters are connected in pairs to make 2fa 1808 n
BCD input data available for decoding by the 3fs he (@]
NAND gates. Full decoding of valid input logic NG ,_.]6 160 NG E
ensures that all inputs remain off for all invalid a7 150D (&)
input conditions. I
p 50 149
The SN54HC42 is characterized for operation 9 10111213
il ol en Vs Tun ]
over the full military temperature range of o0 ~®
—-55°C to 125°C. The SN74HC42 is 52
characterized for operation from —40°C to
85°C. NC —No internal connection
TContact the factory for D or DW package availability.
FUNCTION TABLE
i ¥
No. |_NPuTS OUTPUTS logic symbol
‘D cBA|[O 12345867829
oLt LLL[L HHHHHHHHAH BCD/DEC
1 |L LLHH L LHHHHHHHH @
opP————o
2 |]L LHLIH HLHHHHHHMH @
3 L LHH/H HHLHHHHHH 1P—==1
4 |L HLL[HHHHLHHHHH a8 | 2B,
5§ [L HLH/H HHHHLHHHH 58l Py I
6 |L HHLIH HHHHHLHHH “3’2 a8 4
7 |L HHH/H HHHHHHLHH cm"‘ shat® o
8 |H LLLIHHHHHHHHLH D 8 N v/
9 |H LLH/HHHHHHHHHL i
H LHL/HHHHHHHHHH o)
H LHH/H HHHHHHHHH 8 8
a k. (1
I |HHLLIHHHHHHHHHH 9 9
Z(HHLHH HHHHHHHHH
“|H HHL|H HHHHHHHHH *These symbols are in accordance with ANSY/IEEE Std 91-1984
H HHH|H HHHHHHHHH and IEC Publication 617-12.
Pin numbers shown are for D/DW, J, and N packages.
H = high level, L = low level
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 2.77

standard warranty. Production processing does not S
necessarily include testing of all parameters. lNST RUMENTS
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SN54HC42, SN74HC42 -
4.LINE TO 10-LINE DECODERS (1-o0f-10)

logic diagram (positive logic)

d SONOH |\N

S9JIAD

INPUT A“s)

4
INPUT 8(1 )

INPUT C

INPUT D

=

OUTPUTO

OUTPUT 1

vy

(3

OUTPUT 2

OUTPUT 3

OUTPUT 4

OUTPUT 5

OUTPUT 6

Mjelele

(9

OUTPUT 7

Ao

(10)

OUTPUT 8

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

tConnect the factory for D.or DW package availability.

01 oyteut 9

¥
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SN54HC42, SN74HCA42
4-LINE TO 10-LINE DECODERS (1-0f-10)

absolute maximum ratings over operating free-air temperature range’

Supply voltage, VCC -+ - v o v i e e e -0.5t07V
Input clamp current, IK (V)] K 0 0r V] > VG vt it i e e e e e e e +20 mA
Output clamp current, IQK (VO < 00rVO > VCC « - vt v vt vt i +20 mA
Continuous output current, [0 (VO = OO VEC -+« vttt v i e e e et +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 J package ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D/DW or N package ............ 260°C
Storage temperature raNGE . . ... ..o v e v i et ottt 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.

[}
o
‘recommended operating conditions g
SN54HC42 SN74HC42 NI 8
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \ (7]
Vee = 2V 15 1.5 (@)
Vi High-level input voltage Ve =45V 3.16 3.16 \ E
Ve =6V 4.2 4.2 (&)
Vee = 2V 0 0.3 0 0.3 T
ViL Low-level input voltage Vce =45V [o] 0.9 o] 0.9 \
Vee =6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Ve 0 Vee \
Vee = 2V 3} 1000 0 1000
tt  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)
PARAMETER TEST CONDITIONS Vee Ta = 25°C SNS4HC42 | SN7AHCA2 | \\\yr
: MIN TYP MAX | MIN MAX | MIN MAX
2v | 1.9 1.998 1.9 1.9
Vi = Vigor V|, IgH = —20 A 45V | 4.4 4.499 4.4 4.4
VoOH 6V | 59 5.999 5.9 5.9 Y
Vi = Viqor Vi, loH = —4 mA 45V | 3.98 4.30 3.7 3.84
V| = Vijor V), loH = —5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vjqor V|, loL = 20 4A 45V 0.001 0.1 0.1 0.1
VoL ) 6V 0.001 0.1 0.1 0.1 \Y
Vi = Vjjor V), lgL = 4 mA 4.5V 0:.17 0.26 0.4 0.33
Vi = Vjjor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
I V) = Vecor0 6V +0.1 +100 +1000 £1000 | nA
Icc Vi =Vggor0,lp =0 6V 8 160 80 rA
Cj 2t0 6V 3 10 10 10 | pF
%
EXAS 2.79
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SN54HC42, SN74HC42

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 = 25°C SN54HC42 SN74HC42
PARAMETER Vi N
(INPUT) {OUTPUT) cc MIN  TYP MAX | MIN MAX | MIN MAX uniT
_ 2v 65 150 225 190
tpd A, B, C,orD 0 thru 9 45V 18 30 45 38 ns
6V 14 26 38 32
2V 28 75 110 95
t Any 4.5V 8 15 22 19 ns
2 6V 7 13 19 16
I I Cpd T Power dissipation capacitance No load, Tp = 25°C 39 pF typ
2 NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
»n
O
(1]
<.
(2]
(1]
(7]
2-80 TEXAS i3
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SN54HC51, SN74HC51
AND-OR-INVERT 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

The ‘HC51 provides 2-wide, 2-input, and 2-wide,
3-input AND-OR-INVERT gates. The device performs
the following Boolean functions:

SN54HC51 . . . J PACKAGE
SN74HC51 . . . D OR N PACKAGE

(TOP VIEW)

a0 Uavee
2a]2  13[0ic
28]z 12018
2c[Ja  n[DF
20[s  10[]1E
2y (e o[]1D
GND 7 8[]1v

SN54HC51 . . . FK PACKAGE

1Y = [TA+1B+1C) + (1D+1E+1F) {TOP VIEW]
- Q
2Y = (2A+2B] + (2C+2D) JIggee
The SNB54HC51 is characterized for operation over the 3 2 1219
full military temperature range of —55°C to 125°C. 2BJ]a 18(] 18
The SN74HC51 is characterized for operation from NC[]s5 17 nC
—40°C to 85°C. 2cfjs 16(] 1F
NC[}7 15[} NC
FUNCTION TABLES 2D[]8 14[] 1€
INPUTS OuUTPUT S o213
1A 1B 1C 1D 1E 1F| 1Y xg8gzxe
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 2B 2C 2D 2y by
H H X X L 1C
X X H H L 1Y
Any other combination 12
H = high level, L = low level, X = irrelevant F
. 2A
logic symboliT |
2B
1A (1) & =1 2y
1B (12) 2C
1c (13) | G v 2D
D (9) r
10
1E (10)
11
1F an
2A 2 & 21
28 (3) N (6) 2v
2 (4) &
5
P (5)
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 © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to 0 i
specifications per the terms of Texas Instruments TEXAS
standard warranty. Production processing does not 2-81
necessarily include testing of all paramsters. lNS’T RUMENTS
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SUPPIY VOItAGE, VG« t v v o v ettt e et e e e e e e e e e -05Vto7V
Input clamp current, K (V| < Oor Vi > Vce) v o oo oo e e P +20 mA
Output clamp current, IOK (VO < 00rVQ > VCC -+« v v vt vt e i e e e e e +20 mA
'Continuous output current, Ig (Vg = O to VCC) - it +25 mA
Continuous current through VEC or GND pins . . . .. ... ittt ii e e et +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
2 Storage temperature range . ......... e e e e e e —65°C to 150°C
1 Stresses beyond those listed under *absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
g conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
% recommended operating conditions
SN54HC51 SN74HC51 N
» MIN NOM MAX | MIN NOM MAX unIT
U Vcc Supply voltage 2 5 6 2 5 6 \
‘<° . Vee =2V 1.5 1.5
6' V|H High-level input voltage Vec =45V 3.15 3.16 : v
o Vec = 6V 4.2 4.2
L Ve = 2V ) 0.3 0 0.3
V| Low-level input voltage Ve =45V [+] 0.9 0 0.9 A
Vee =6V 0 1.2 0 1.2
Vi  Input voltage 0 Vee 0 Vee | VvV
Vo Output voltage 0 Vce 0 Vee | vV
Vee =2V [ 1000° 0 1000
ty  Input transition (rise and fall) times | Voc = 4.5V 0 500 0 500 ns
> Vec = 6V 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over reccommended operating free-air temperature range (unless otherwise
noted)
Ta = 26°C SN54HC51 SN74HC51
PARAMETER TEST CONDITIONS Vee MIN TYP  MAX MIN_ MAX MIN _MAX UNIT
2V | 1.9 1.998 1.9 1.9
Vi = Vijor Vi, lgH = —20 pA 45V | 4.4 4499 4.4 ' 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
g Vi = Vjgor V), loy = —4mA 45V | 3.98 4.30 3.7 3.84
i Vi = Vjgor V), lo4 = -5.2mA 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 = Vigor Vi, loL =4mA 4.5V 0.17 0.26 0.4 0.33
V| = Vjgor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
| Vi = VccorO | 6V +0.1 +100 +1000 +1000 | nA
Icc V| = Vgcor0, lg =0 6V 2 40 20 A
Ci 2to 6V 3 10 10 10 pF
N'd
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SN54HC51, SN74HC51
AND-OR-INVERT GATES

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

FROM TO Ta = 25°C SN54HC51 SN74HC51
M V NIT
PARAMETER (INPUT) (OUTPUT) cc MIN TYP MAX | MIN MAX | MIN MAX UNI
2V 54 140 210 175
tpd Any Y 4.5V 15 28 42 35 ns
6V 12 24 36 30
2V 28 75 110 95
tt Y 4.5V 9 15 22 19 ns
6V 8 13 19 16 2
I Cpd Power dissipation capacitance per AOI gate No load, Tp = 25°C 25 pF typ | 8
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. _g
>
a
0
I
TExAs ‘Ui
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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)
1cek [ U] 10
1CLRJ2 13010
ks 12010
vecds n[JeND
2CLK[]s  10[] 2K
2CIR e 9[] 20
247 8[] 20

For functionally and electrically identical

N

data at the J and K inputs meeting the setup time parts in chip carrier, see SN54HC107. (7]
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 wL"‘(' o >’é1 |12 .4 ()
levels at the outputs. These flip-flops can also ” 3) ” a3 7))
perform as toggle flip-flops by tying J and K high. R (2) R M~ 10 o)
The SN54HC73 is characterized for operation 2 (2) ® ,a E
over the full military temperature range of 2CLK B (&)
—55°C to 125°C. The SN74HC73 is C o A2 L ©® = T
characterized for operation from —40°C to 2GR S8 )
85°C.
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
FUNCTION TABLE |EC Publication 617-12.
(EACH FLIP-ELOP) Pin numbers shown are for D, J, and N packages.
INPUTS OUTPUTS
CLR CLK J K a a
L X X X H L
H | L L Qo Qo
H | H L H L
H | L H L H
H | H ‘H TOGGLE
H H X X Qg Qo
logic diagram, each flip-flop (positive logic)
J [ c
| 3
TG 16 »-D— a
K T
1 |
g 1 e | ]
TG TG
CLK c
[ | [_: : ! >3
T ¢ c
o
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
l:IlI'I'G';I.l a's_ul:.fspubluéﬁnotn date. F’I?:“ﬁ e:'nform :o ”
specificatit er the terms ot Xas Instruments
fandard nty. Production processing does not EXAS 2-85
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SN54HC73, SN74HC73
DUAL J-K FLIP-FLOPS WITH CLEAR

absolute maximum ratings over 6perating free-air temperature ranget

Supply VOItage, YOG « v v ettt et e e e e e e e e -05Vto7V "
Input clamp current, ljk (V] < O or V| > Vcc) ................................. +20 mA
Output clamp current, IoK (VO < OorVO >VCC -+ v v v v v vt P +20 mA
Continuous output current, 10 (VO = 0to VCC) .« - o oo v oo it e e +25 mA
Continuous current through VCC or GND pins . . ... ..ottt it i e i i i e eees +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 orNpackage ............... 260°C
Storage temperature range . . . ... ... v e et iiin 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.

u o
Q . .
2 recommended operating conditions
O SN54HC73 SN74HC73
(] MIN NOM MAX | MIN NOM WMAX UNIT
U Ve Supply voltage 2 5 6 2 5 6 v
(1) . Vee = 2V 1.5 1.5
S, | vig High-level input voltage | vec =45V 3.15 3.15 v
8 ) Ve = 6V 4.2 4.2
n Veg = 2V - 0 0.3 ) 0.3
ViL Low-level input voltage Veec =45V 0 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 \
Vee = 2V . 0 1000 o] 1000
tt  Input transition (rise and fall) times | Vcc = 4.5V o 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)
y TA = 25°C SN54HC73 SN74HC73
PARAMETER TEST CONDITIONS Vee MIN A TYP  MAX MIN_MAX MIN_ MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Vijor Vi, IoH = —20 pA 45V | 4.4 4.499 44 4.4
VoH 6V | 59 5999 5.9 5.9 v
Vi = VjHqorV|, lpH = -4 mA 4.5V | 3.98 4.30 3.7 3.84
Vi = Vigor Vi, IoH = —5.2 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = 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 = Viqor Vi, lpL =4mA 4.5V 0.17 0.26 0.4 0.33
V) = Viqor V), loL = 6.2 mA 6V 0.15 0.26 0.4 0.33
[] V| = Vgg or 0 6V +0.1 £100 +1000 +1000 nA
icc V| = Vccor0,lg = 0 6V 4 80 40 | uA
Ci 2t0 6V 3 10 10 10 pF
R
Texas
. 2-86
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



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 | SN74HCT3 |
MIN MAX [ MIN MAX | MIN MAX
2v 0 6 0 4.2 0 5
fclock  Clock frequency 45V 0 31 0 21 o 25 | MHz
6V o . 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 %0 130 100 2
CLR low 45V 16 24 20 ns
6V 14 20 17 »
ime, o 2V 100 150 125 1]
s wsv | s S I I I
6V 20 30 25 >
2v 0 0 0 8
th Hold time, data after CLK} 4.5V 0 o o] ns
6V 0 0 0 8
switching characteristics over recommended operating free-air temperature range (unless otherwise E
noted), CL = 50 pF (see Note 1) g:)
FROM TO Ta = 26°C SN54HC73 | SN74HC73
PARAMETER (INPUT) (OUTPUT) Vee MIN A TvF maAx | Min_ max | min max | M7
2V 6 1 4.2 5
frmax 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 4.5V 16 31 47 39 ns
6V 13 26 40 32
2v 63 126 185 160
tod CLK QorQ 45V 13 25 37 32 ns
6V 1 21 32 27
2V 38 75 110 95
tt Any 45V 8 15 22 19 ns
6V 6 13 19 16
I Cpd Power dissipation capacitance per flip-flop No load, Tp = 26°C 30 pF typ I
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
*ip
XAS 2-87
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SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

SN54HC74 . . . J PACKAGE
SN74HC74 . .. D OR N PACKAGE

® Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1cr 1 Ua[Jvee
® Dependable Texas Instruments Quality and 10[]2 13[] 2CLR
Reliability 1ck s 12020
1PRE[Ja  11[J2ck
description 1a[]s  10[]2PRE
. . . 12e 9[]2a
These devices contain two independent D-type ano [ s[] 20 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 S
requirements are transferred to the outputs on O
the positive-going edge of the clock pulse. Clock (]
triggering occurs at a voltage level and is not 7))
directly related to the rise time of the clock pulse. 1CLK 18[] 2p o)
Following the hold time interval, data at the D NC 170 ne E
input may be changed without affecting the 1PRE 16 2¢cLK 3]
levels at the outputs. NC NC T
. . . 1 PRE
The SN54HC74 is characterized for operation e 2PRE
over the full military temperature range —55°C 9 10111213
to 125°C. The SN74HC74 is characterized for oggigg
operation from —-40°C to 85°C. o
NC —No internal connection
FUNCTION TABLE
INPUTS OUTPUTS logic symbol*
PRE CLR LK D Q o} J—
c ¢ 17RE 4o s (5)
L H X X H L ok B Lm 10
H L X X L H b (2) D
L L X X HY HY — ) . ©® 15
H H 1 H H L LR o
2PRE 10 (9
H H ! L L H (1) —— 20
H H L X Q Qo 20K
20— (8) =
- .
T This configuration is nonstable; that is, it will not persist 2CLR ﬂ:-”—b 2a
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.
. . . . . Pin numbers shown are for D, J, and N packages.
logic diagram, each flip-flop (positive logic) packag
PRE
cLK
>
D
——oDo— [+
CLR
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 2-89

standard warranty. Production processing does not
necessarily include testing of all parameters.
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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 range?

SUPPIY VOIAGE, VICC « -+« v v ettt te e e e e et e -05Vto7V

Input clamp current, IK (V] K 00or V] > VCC) - - oot v oot
Output clamp current, IOK (VO < 00orVO > VCC - - -t vt v ii i
Continuous output current, |0 (VO = 0toVCC) - .- oo
Continuous current through Vcc or GND pins . .. ... ... oot

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 . .. . ... ..ttt i in 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
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabilitYA
(2]
< recommended operating conditions
8 SN54HC74 SN74HC74 UNIT
MIN NOM MAX MIN NOM MAX
O | VccSupply voltage 2 5 6 2 5 6 v
(1] Vec =2V 1.5 1.5
5. V|H High-level input voltage Vee =45V 3.15 3.15 \
8 Vcc =6V 4.2 4.2
wn Vee = 2V 0 0.3 ) 0.3
V|L Low-level input voltage Vce =45V 0 0.9 0 0.9 \
Vec = 6V 0 1.2 0 1.2
V| Input voltage 0 Vce 0 Vee \2
Vo Output voltage 4] Vee 0 Vee \%
Vec = 2V 0 1000 0 1000
tt  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) v
Ta = 25°C SN54HC74 SN74HC74
PARAMETER TEST CONDITIONS Vee MIN TYP  MAX MIN_MAX MIN_MAX UNIT
2V 1.9 1.998 1.9 1.9
. Vi = Vjgor Vi, lgH = —20 sA 45V | 4.4 4499 44 4.4
VOH 6V 5.9 5.999 5.9 5.9 \Y
‘ Vi = Vigor Vi, log = —4mA 45V | 3.98 4.30 3.7 3.84
Vi =VjgorVy, lopH = —-5.2mA 6V | 548 5.80 © 5.2 5.34
. 2V 0.002 0.1 0.1 0.1
V| = Vijgor Vi, loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \2
Vi = ViqorV, loL=4mA 4.5V 0.17 0.26 0.4 0.33
Vi = Vigor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
1 V| = 0 or Veg 6V +0.1 +100 +1000 £1000 | nA’
Icc Vi =0orVce. lo =0 6V 4 80 40 | uA
) ] 2t0 6V 3 10 10 10 | pF

2-90 TeExas *@ \
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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)

Ta = 25°C SN54HC74 | SN74HC74
Vece UNIT
MIN MAX | MIN MAX [ MIN MAX
2V o 6 0 4.2 0 5
fclock Clock frequency 45V (0] 31 .0 21 (o] 25 MHz
6V 0 36 0 25 0 29
2V 100 150 125
PRE or CLR low 4.5V 20 30 25
) 6V 17 25 21
tw Pulse duration >V %0 120 100 ns 2
CLK high or low 45V 16 24 20
6V 14 20 17 »
2V 100 150 125 D
Data 4.5V 20 30 25 ©
Setup time 6V 17 25 21 >
tsu ns V]
before CLK1 L 2V 25 . 40 30 a
PRE or CLR inactive 45V 5 8 6
6V 4 7 5 (7]
2V 0 0 0 (@)
tn  Hold time data after CLK1 45V 0 o o 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 TO TA = 25°C SN54HC74 | SN74HC74
PARAMETER (INPUT) (OUTPUT) Vee MIN A TP mAx | min_ max | miv max | M7
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 45V 20 46 69 58
tog 6V 15 39 59 49 ns
P 2V 70 175 250 220
CLK QorQ 4.5V 20 35 50 44
6V 15 30 42 37
2V 28 75 110 95
t QorQ 45V 8 15 22 19 ns
6V 6 13 19 16
Cpd Power dissipation capacitance per flip-flop No load, Tp = 25°C l 35 pF typ

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

Texas {? 291
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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
i o SN74HCT74 . . . D OR N PACKAGE
® Package Options Include Plastic ‘‘Small (TOP VIEW)
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 1R [ U vee
DIPs D[22 13[J2CIR
- 1CLK L3 12] | 2D
® Dependable Texas Instruments Quality and 1PRE E4 i [ 20LK
Reliability 1a (s ‘0% 2PRE
.. 1a s 9[]2a
descrlptlor\ anp O s[) 20 2
These devices contain two independent D-type
positive-edge-triggered flip-flops. A low level at SN5S4HCT74 . . . FK PACKAGE
the Preset or Clear inputs sets or resets the (TOP VIEW) 3
outputs regardless of the levels of the other IS UIS [T
inputs. When Preset and Clear are inactive alo g 9o >
(high), data at the D input meeting the setup time [
requirements are transferred to the outputs on 3212719 o
the positive-going edge of the clock pulse. Clock 1CLK [] 4 18(] 2D (7))
triggering occurs at a voltage level and is not NC 5 17[0NC (@]
directly related to the rise time of the clock pulse. 1PRE [] 6 16 [] 2CLK E
Following the hold time interval, data at the D NC P 7 18(] NC Q
input may be changed without affecting the 1afjs 14[] 2PRE T
levels at the outputs. 9 10 11 12 13
The SN54HCT74 is characterized for operation l.g % % '8 g
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
o
85°C. logic symbol¥
FUNCTION TABLE
INPUTS OUTPUTS 1PRE ((43—)-5 S (5) 10
PRE CLR CLK D Q o) 1CLK (2)’ D C1
L H X X H L 10 . 1D L. © 5
H L X X L H 1CLR —D~ R
L L X X Ht Ht JPRE 10 ] © 0
H H ) H L RPRLLL
(12)
H H T L L H -
.2 (13) >—(8) 2Q
H H L X Qo Qo 2CLR ——I
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
CLK
>—a
D
—o| So—— 0
CLR
PRODUCTION DATA documents contain information X . N Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to y
specifications per the terms of Texas Instruments EXAS
d . Production pi ing does not 2-93
necessarily include testing of all parameters. lNS’T RUMENTS
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SN54HCT74, SN74HCT74 ' :

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED

FLIP-FLOPS WITH CLEAR AND PRESET

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VCC - - - oot i e e e -05Vto7V
Input clamp current, IK (V] < Oor VI > VCC) . ..o o +20 mA
Output clamp current, IoK (VO < 0orVO > VCC - - -+ o oo +20 mA
Continuous output current, Ig (Vo = Oto Vgg) ... .. N e e eae e e +25 mA
Continuous current through VCC or GND pins . . ... ... ..ottt +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
2 Storage temperature range . ... ... ..o vt v vt iin 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.
) , . -
2 recommended operating conditions
o SN54HCT74 SN74HCT74 UNIT
»n ) MIN NOM MAX [ MIN NOM MAX
U Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 \Z
(] Vi4 High-level input voltage Vcc =45Vtob5V 2 2 \2
s_ V|L - Low-level input voltage Vecc = 45Vtob5V 0 0.8 0 0.8 \2
3 V| Input voltage 0 Vce 0o Vee N
o0 Vo Output voltage 0 Vee 0 Vee \4
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 SN54HCT74 | SN74HCT74
PARAMETE| Tl INDIT! Vi
R EST CONDITIONS CC ["min TvP MAX | MIN max | min_max | N7
v V| = Vi or Vi, loH = —20 yA 45V | 4.4 4.499 4.4 4.4 v
OH Vi = Vi or ViL. 1oH = —4 mA 45V | 398 4.30 3.7 3.84
v V| = Vjg of V)., loL = 20 pA 45V 0.001 0.1 0.1 0.1 v
oL Vi = Vi or Vi, loL = 4 mA 25V 017 0.26 0.4 0.33
I V| = VggorO 5.5V +0.1 +100 +1000 +1000 nA
Icc Vy=Vgcor0,ilp =0 5.5V 4 80 40 pA
One input at 0.5 Vor 2.4 V,
k3
Alce Other inputs a1 0 V or Vec 5.5V 1.4 24 3 29| mA
4.5 to
Ci : 1 10 10
i 55V 3 ° il
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.
: {/
2-94 !
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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)

v Ta = 25°C SN54HCT74 | SN74HCT74 |
cc MIN MAX | MIN MAX | MIN MAX
45V 0 27 0 18 0o 22
1, Clock f - MH
clock Llock frequency 5.5V 0 30 0 20 0o 24 i
I 45V 16 24 20
PRE
) or CLR low 5.5V 14 21 18
tw Pulse duration ns
CLK high or low 45V 18 2 23
9 5.5 V 16 24 21
Data 45V 12 18 15 2
+ Setup time 55V 1 16 14 ns
-SU
before CLKT BRE or IR inactive 45V ) 0 0 »
55V . 0 0 0 ]
45V 0 0 0 Q
Y Hold ti LK =
h old time data after CLK? 55V 0 o o ns q>,
switching characteristics over recommended operating free-air temperature range (unless otherwise o
noted), CL = 50 pF (see Note 1) 8
FROM T0 Ta = 25°C SN54HCT74 | SN74HCT74
PARAMETER v UNIT
(INPUT) (OUTPUT) cc MIN TYP MAX | MIN MAX | MIN MAX CEJ
‘ 45V 27 40 18 22 MHz T
max 5.5V 30 46 20 24
[ — 45V 21 35 53 44
PRE or CLR QorQ
g or or 5.5 V 17 3 48 al
P
CLK QorQ 45V 20 28 42 35
5.5 V 18 25 38 31
— 45V 8 15 22 19
ft QorQ 5.5V 7 14 20 17| ™
Cpd Power dissipation capacitance per flip-flop No load, Tp = 25°C 35 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
EXAS ‘ U 2.95
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SN54HC75, SN74HC75
4.BIT BISTABLE LATCHES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Complimentary Q and Q Outputs SN54HC75 . . . J PACKAGE
. SN74HC75 . . . D OR N PACKAGE
Package Options Include Plastic ‘*Small (TOP VIEW)
Outline’’ Packages, Standard Plastic and _
Ceramic 300-mil DIPs wadr Yis[d 10
2 1s[])2
® Dependable Texas Instruments Quality and ;g E 3 ) 4% 2%
Reliability ac,ac[]s 13fd1c 2c
e vee Qs 12[J GND
description 30[]s n[J3Q
These latches are ideally suited for use as 4D - 1o[d3a 2
temporary storage for binary -information 4Ql]s a]]4Q
between processing units and input/output or ) t »
indicator units. Information present at a data (D) logic symbol O
input is transferred to the Q output when the 2 (18) O
enable (C) is high, and the Q output will follow 102175 ‘-712 >
the data input as long as the enable remains high. 16.26 ﬂc (] mm 8
When the enable goes low, the information, ’ @ c2. —-—-14—20
which was present at the data input at the time 2D o E) B~ (14) 5 (7))
the transition occurred, is retained at the Q 3D 3D ::‘1’: 30 (@]
" N - - —
output until the enable is permitted to go high. 30'4‘:'&'6 gj ¥(9) Zg E
The SN54HC75 is characterized for operation i s . (8) ,5 g
over the full military temperature range of

—-55°C to 125°C. The SN74HC75 is TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and

characterized for operation from —40°C to |EC Publication 617-12.
-85°C.

FUNCTION TABLE

(each latch)

INPUTS OUTPUT

D C a a

L H L H

H H H L

X L Qo 60

logic diagram, each latch (positive logic)

D

> >

COMMON TO ONE I
OTHER LATCH

Y

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
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SN54HC75, SN74HC75
4-BIT BISTABLE LATCHES

absolute maximum ratings over operating free-air temperature range

SUPPLlY VOItAgE, VG - -« oot e e e e e e e e e e e -05Vto7V
Input clamp current, IK(V] < 0 0or V| > VCC) - - - vt oo e e e i +20 mA
Output clamp current, IQK(VO < 00r VO > VCC) -ttt oot +20 mA
Continuous output current, I0 (VO = OtOVCC) « - v v oo e +25 mA
Continuous current through VCC or GND pins . . ... ... ottt +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: J package ............. e 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package ................ 260°C
Storage temperature range . .. .. ...t u it 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

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

recommended operating conditions

SN54HC75 SN74HC75 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 2 5 6 2 5 6 \"
Vee =2V 1.5 1.5
ViH High-level input voltage Vce = 45V 3.15 3.15 \%
Vee = 6V 4.2 4.2
/ Vee =2V 0 0.3 o 0.3
ViL Low-level input voltage Ve = 45V 0 0.9 0 0.9 Vv
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 Vce (o] Vee \Y
Vo Output voltage 0 Vce 0 Vee \
‘ Vee = 2V 0 1000 [5) 1000
tt Input transition (rise and fall) times Vec =45V 0] 500 0 500 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) :
PARAMETER TEST CONDITIONS Vee Ta = 25°C SNS4HC77 SN74HC77 UNIT
MIN TYP MAX| MIN 'MAX [ MIN MAX
2V 1.9 1.998 1.9 1.9
Vi =VigorV|L, IoH = —20 pA 4.5V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
V| = Vjqor Vi, lgH = -4 mA 4.5V 3.98 4.30 3.7 3.84
Vi =VjHor V|, loH = —5.2 mA 6V 5.48 5.80 - 5.2 5.34
2V 0.002 0.1 0.1 0.1
V) = Viqor V|, loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
V) = Viqor V|, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Viqor V|, lgL = 5.2 mA 6V 0.16 0.26 0.4 0.33
] V| = Vgg or 0 6V +0.1 +100 + 1000 +1000 nA
Icc V. =Vccor0O,lg =0 6V 4 80 40 A
Ci 206V 3 10 10 10 pF

2.8 . Texas W
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SN54HC75, SN74HC75
4-BIT BISTABLE LATCHES

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

noted)
Vee Ta = 25°C SN54HC75 | SN74HC7S | .
MIN MAX | MIN MAX | MIN MAX
2V 80 120 100
Ty Pulse duration, C high 4.5V 16 24 20 ns
6V 14 20 17
2V 100 150 125
tsu Setup time, data before C! 45V 20 30 25 ns
6V 17 26 21 2
2v 5 5 5
th Hold time, data after C! 45V 5 5 5 ns
6V 5 5 5 g
2
switching characteristics over recommended operating free-air temperature range (unless otherwise 5
noted), CL = 50 pF (see Note 1) 0
PARAMETER | FROM (INPUT) TO (OUTPUT)* Vee Ta = 25%C SNSAHCTS | SN74HC75 UNIT 24
MIN TYP MAX | MIN MAX | MIN MAX (@]
2V 40 120 180 150 =
tpd D QorQ 45V 14 24 36 30 | ns Q
: 6V 11 20 31 26 X
2V 44 130 195 165
tpd [¢ QorQ 45V 15 26 39 33 ns
6V 12 22 33 28
2V 38 75 110 95
tt Any 4.5V 8 15 22 19 ns
6V 6 13 19 16
[ Cpd T Power dissipation capacitance per latch T No load, Tp = 25°C I 46 pF typ l
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
‘
Texas W
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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
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
the Preset or Clear input sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive
(high), data at the J and K inputs meeting the
setup time requirements are 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 the rise time of the
clock pulse. Following the hold time interval,
data at the J and K inputs may be changed
without affecting the levels at the outputs.
These versatile flip-flops can also perform as
toggle flip-flops by tying J and K high.

FUNCTION TABLE
(EACH FLIP-FLOP)

INPUTS OUTPUTS
PRE CLR CLK J K[ a @
L H X X X[ H L
H L X X X| L H
L L X X X | Ht Hi
H H ! L L| oo Qo
H H | H Ll H L
H H ! L H| L H
H H | H H| TOGGLE
H H H X X| oo Qo

+This configuration is nonstable; that is, it will not
persist when either Preset or Clear returns to its
inactive (high) level.

SN54HC76 . . . J PACKAGE
SN74HC76 . . . D OR N PACKAGE

logic symbol

(TOP VIEW)
1ek [ Uhe[] 1k
1PRE[]2  1s[J1Q
1ClRd3 14010

1JE4 13[] GND
vees 1202k
2ck]s 120
2PRE[]7  10[J 20
2CLR[]8 9] 24

For functionally and electrically identical
parts in chip carrier packages, see

SN54HC112.

09 .4

LT

©) ) (1)

(10

N

- HCMOS Devices

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
current as of publication date. Products conform to
specifications per the terms of Texas Instruments

rs.

F pri does not
necessarily include testing of all paramete
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‘i‘ c
g — 4 3::
TG 4
Cc
K T c 1
Cc -
TG Do— a
2 TG
cLK c c b
T D | E _ 4 i T
[
: TG >-
O
= £
CL
»n _
© absolute maximum ratings over operating free-air temperature ranget
(3]
5_ Supply voltage, VCC - - o v oo e -05Vto7V:
(1) Input clamp current, K (V] K O0or V] > VEC) -« oot e e e +20 mA
8 Output clamp current, IoK (VO < 0orVQ > VCC -+ v vt oo v +20 mA
Continuous output current, Ig (VO = 0toVCC) - ..o +25 mA
Continuous current through VCC or GND pins . .. .. ..ottt +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 Npackage ............... 260°C
Storage temperature raNge . . . . ... ..ttt ittt 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
Vce Supply voltage 2 5 6 2 5 6 \'4
. Vee =2V 1.5 1.5 .
V|H High-level input voltage Vee =45V 3.15 3.15 Vv
Vec =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 \4
Ve =6V 0 1.2 0 1.2
V| Input voltage . ) [ Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vce \
Vee =2V [o] 1000 (o] 1000
ty . Input transition (rise and fall) times | Voc = 4.5V 0o 500 o 500 ns
Vce =6V 0 400 0 400
Ta Operating free-air temperature -55 125 | —40 85 °C
T . i}
2-102 l E
NSTRUMENTS

SN54HC76, SN74HC76
DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

logic diagram, each flip-flop (positive logic)
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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)

Ta = 25°C SN54HC76 | SN74HC76
PARAMETER TEST CONDITIONS vee Fameve Ak TN wax T max ] UNT
2v | 1.9 1.908 1.9 1.9
Vi =ViqorVi, lgH = —20 A 45V 4.4 4.499 4.4 4.4
VoH 6V | 5.9 5.999 5.9 5.9 v
Vi = VijorVy, lgq = —4 mA 45V | 3.98 4.30 3.7 3.84
Vi =Vigor Vi, IgpH = —5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Viqor V|, loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 %
Vi = ViqorVy, loL =4 mA 4.5V 0.17 0.26 0.4 0.33 g
Vi = VigorV), lgL = 5.2mA 6V 0.15 0.26 0.4 0.33 O
I} V| = Vgg or 0 6V +0.1 +100 + 1000 +1000 nA >
Icc Vi = Vccor 0, Ig = 0 6V 2 80 20 | A (4
Ci 2106V 3 10 10 10 | pF o
(72]
timing requirements over recommended operating free-air temperature range (unless otherwise noted) g
Ta = 25°C SN54HC76 | SN74HC76
Vee MIN A MAX | MIN_MAX | min_max | U7 g
} 2v 0 6 0 42 0 5
felock  Clock frequency 45V 0 31 0 21 0 25 MHz
6V 0 36 0 25 0o 29
2V 100 150 125
PRE or CLR low 45V 20 30 25
tw Pulse duration - sV 7 28 21 ns
2V 80 120 100
CLK high or low 45V 16 24 20
6V 14 20 17
2v 150 225 190
Data 45V 30 45 38
tsu Setup time before CLK! — g z 1(2)(5) 125 12: ns
PR;;'W:R 45V 20 30 25
6V 17 25 21
2v 0 0 0
th Hold time, after CLK! 4.5V o o - o ns
6V 0 0 0
i
EXAS 2-103
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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)

FROM TO Ta = 26°C SN54HC76 SN74HC76
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX [ MIN MAX uniT
2v 6 9 4.2 5
fmax R 4.5V 31 41 21 25 MHz
' ) 6V 36 50 26 29
2V - 85 155 250 190
tpd PRE or CLR QorQ 45V 16 31 47 39 ns
2 6V 15 26 40 33
2v 70 145 220 180
I tpd CLK QorQ 45V 19 29 44 36 ns
o 6V 16 25 ) 37 31
g 2v 38 75 110 95
o t QorQ 45V 8 15 22 19 ns
\' 1 1 1
7 6 6 3 9 6
g l Cpd Power dissipation capacitance per flip-flop L No load, Tp = 25°C J 36 pF typ ]
s. NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
-
[1]
(]
i
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SN54HC77, SN74HC77
4-BIT BISTABLE LATCHES

D2684, DECEMBER 1982 — REVISED SEPTEMBER 1987

® Package Options Include Plastic ‘“Small SN54HC77 . . . J PACKAGE
Outline’” Packages, Standard Plastic and SN74HC77 . .. D OR N PACKAGE
Ceramic 300-mil DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and 1D 1l l1a
Reliability 202 130 2a
: 3c,4c[]s 12[J1c, 2C
description vec[ds  11[JGND
. . 3D []s 10{ | NC
These latches are ideally suited for use as 4D EG 9% 3a
temporary storage for binary information ne s 8f] 40 2
between processing units and input/output or
indicator units. Information present at a data (D) NC—No internal connection
input is transferred to the Q output when the (/]
enable (Q is high, and the Q output wi_ll fol!ow 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 (]
the transition occurred, is retained at the Q logic symbolt »n
output until the enable is permitted to go high. . o
X . R 1D——1D
The SN54HC77 is characterized for operation 12 et (LI BRTSY =
over the full military temperature range of 1c,zc——E S (&)
-55°C to 125°C. The SN74HC77 is @ 13 50 T
i ; o 20— 20
characterized for operation from -40°C to (5)
o 3D 3D (9)
85°C. . s l—=—-3a
3)
3c,4ci—{
FUNCTION TABLE c4 8)
&1 — @
(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)
, {D__T_—D—o
Q
! TG ——04—4
| COMMON TO ONE |
| OTHER LATCH | L l
|
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
currq;l} .:i of puhlie‘;tio‘n dntl;’:’rlgduml cutniurm :n T %
specifications per the terms axas Instruments
sglndard warranty. Production processing does not EXAS 2-105
necessarily include testing of all parameters. lNS’r RUMENTS
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SN54HC77, SN74HC77
4-BIT BISTABLE LATCHES

absolute maximum ratings over operating free-air temperature range?

Supply voltage, VO - - vt o e e e e e

Input clamp current, IK(V] < O or VI > VCQ) - .« oottt
Output clamp current, IoK(Vo < OorVo > Veg) - v vov e P
Continuous output current, I (VO = 0to VCC) ... ..o v

Continuous current through Vcc or GND pins
Lead temperature 1,6 mm (1/16 in) from case for 60 s: J package
Lead temperature 1,6 mm (1/16 in) from case for 10 s: D or N package .

N

Storage temperature range . . .. ... ...ttt e e

+20 mA

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 recommended operating conditions
8 SN54HC77 SN74HC77 UNIT
. MIN NOM MAX | MIN NOM MAX
(w ) Vee  Supply voltage 2 5 6 2 5 6 \Y
5] Vee =2V 1.5 1.5
S. Vi High-level input voltage Vee =45V 3.15 3.15 v
8 Vee = 6V 4.2 4.2
» Vec =2V [0} 0.3 0o 0.3
ViL Low-level input voltage Vge =45V (4] 0.9 0 0.9 \%
Vee = 6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee v
Vo Output voltage - 0 Vee 4] Vece \4
' Vee =2V 0 1000 ] 1000
tt Input transition (rise and fall) times Vece =45V o 500 [ 500 ns
. Vee =6V 0 400 [ 400
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 SN54HC77 SN74HC77
PARAMETER TEST CONDITIONS Vee MIN_ TYP MAX | MIN MAX | MIN _MAX UNIT
2V 1.9 1.998 1.9 1.9
VI = Vljgor VL, loH = -20 A 4.5V 4.4 '4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
Vi = Vjqor Vi, loH = -4 mA 4.5V 3.98 4.30 3.7 3.84
Vi = Vjqor V| IopH = —-5.2 mA 6V 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vi or 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 = VigorV, loL = 4 mA 4.5 V 0.17 0.26 0.4 0.33
Vi = Vi or Vi, loL = 5.2 mA 6V 0.156 0.26 0.4 0.33
iy V| = Ve or 0 6V | 0.1 +100 +1000 +1000 | nA
Icc Vi =Vccor0,lg =0 ) 6V 4 80 40 A
) 1T 2we6V 3 10 10 10 | pF

2108 Texas {'P
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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 4.5V 16 24 20 ns
6V 14 20 17
2V 100 150 125
tsu Setup time, data before C! 4.5V 20 30 25 ns
6V 17 26 21 2
2V 5 5 5
th Hold time, data after Cl 4.5V 5 5 5 ns »
6V 5 5 5 1
2
switching characteristics over recommended operating free-air temperature range (unless otherwise q>,
noted), CL. = 50 pF (see Note 1) \ (o)
PARAMETER | FROM (INPUT) TO (OUTPUT) Vee Ta = 25°C SNS4HC77 | SN74HC77 | iy 8
MIN TYP MAX MIN  MAX MIN  MAX
2V 40 120 180 150 E
tpd D Q 45V 12 24 36 30| ns (&]
6V 10 20 31 26 I
2V 45 130 195 165
tpd C 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.
de Power dissipation capacitance per latch No load, Ta = 25°C 16 pF typ
TExAs {'?
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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
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other

SN54HC78 . . . J PACKAGE
SN74HC78 . . . D OR N PACKAGE

(TOP VIEW)
cLk 11 U4k
1PRE[]2 13[J1Q
Wz 12010
vecls n[JGnND
CLR[Js 10[J2J
2PRE (e o[]20
2K 7 8[]2Q 2

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 symbolt 'S
outputs on the negative-going edge of the clock o
pulse. Clock triggering occurs at a voltage level [t [a]
X N C CLK c1
and is not directly related to the rise time of the — (5)
; - CLR DR n
clock pulse. Following the hold time interval, ) H r o
data at the J and K inputs may be changed RSN L3 ., E
without affecting the levels at the outputs. & 1 h.(12) e 3]
These versatile flip-flops can perform as toggle 1K :;i—— 1K T
flip-flops by tying J and K high. 2PRE (1—:))—5 (8) 20
) 24 @ | i) 20
FUNCTION TABLE 2K
. INPUTS __| OUTPUTS 1This symbol is in accordance with ANSI/IEEE Std 91-1984 and
PRE CLR CLK J K Q Q |EC 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 Qo
H H | H L H L
H H | L H L H
H H | H H | TOGGLE
H H H X X| Q Qg
$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
J
K —1 —‘ >—a
[-————-———-
| cLK : c
: ! ¢ o
Y —4>—I|—Do—l ¢
! [
I common To [
| BOTH FLIP-FLOPS |
____________ 4
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
currgfnit n‘s_ of public';tin‘r; date. rqll_niuntsl cotnform :n T %
specifications per the terms of lexas Instruments
Standard warranty. Production processing does not EXAS 2-109

necessarily. include testing of all parameters.
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SN54HC78, SN74HC78
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, VO C « v vttt e e -05Vto7V
Input clamp current, ljk (V| < O or V| > Vcc) ................................. +20 mA
Output clamp current, IOK (VO < 00orVQ > VCC - -+ v v v ii e i e e +20 mA
Continuous output current, I0 (VO = OtoVCC) - v v v v v +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: FKor Jpackage ... ............ 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
Storage temperature range . . .. .. .. ..o vt ittt 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

SN54HC78 SN74HC78 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 3.15 3.15 \
Ve =6V 4.2 4.2
Vee =2V o] 0.3 o 0.3
V|L Low-level input voltage Vee =45V 0 0.8 0 0.9 \'
Vec =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \4
Vo Output voltage 0 Vce 0 Vee \4
Vee = 2V 0 1000 0 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 SN54HC78 SN74HC78
PARAMETER TEST CONDITIONS Vee MIN_ TYP MAX | MIN_ MAX | MIN _MAX UNIT
. 2V 1.9 1.998 1.9 1.9
Vi = ViHor Vi, lgH = —20 xA 4.5V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 \
Vi =VjqorVi, loH = -4mA . 45V | 3.98 4.30 3.7 3.84
Vi =VgorVi, loH = -5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Viqor V|, lgL = 20 A 45V 0.001 0.1 0.1 0.1
VoL ) ) 6V 0.001 0.1 0.1 0.1 \"
V) = VjqorVy, lgL=4mA 4.5 V 0.17 0.26 0.4 0.33
) Vi = VjqorVy, lpL = 6.2mA 6V 0.15 0.26 0.4 0.33
I V| = Vgg or 0 B 6V +0.1 £100 +1000 +1000 nA
Icc Vi =Vccor0, g =0 6V 4 80 40 #A
Ci 2to 6V 3 10 10 10 pF
2110 Texas WP
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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)

vee Ta = 25°C SNS4HC78 | SN74HC78 |
MIN MAX [ MIN MAX | MIN MAX
2V 0 6 0 4.2 0 5
felock Clock frequency 4.5V o] 31 [o] 2 0 25 | MHz
6V 0 36 0 25 0 29
2V 80 119 101
CLR or PRE low 4.5V 16 24 20 ns
tw Pulse duration oV 14 20 17
2V 80 119 101 2
CLK high or low | 4.5V 16 24 20 ns
6V 14 20 17 »
Setup time Cﬁ or T’ﬁ 2V 100 150 125 8
tsu before CLK! inactive or data 45V 26 35 30 ns -
6V 20 30 25 >
2V 0 [ 0 3
th Hold time, data after CLK} 4.5V o o 0 ns
6V 0 0 0 8
switching characteristics over recommended operating free-air temperature range (unless otherwise E
noted), CL = 50 pF (see Note 1) %
FROM TO Ta = 25°C SN54HC78 | SN74HC78
PARAMETER (INPUT) (OUTPUT) Vee MIN A TYP MAX | MIN_MAX | MmN mAx | VT
2V 6 9 4.2 5
fmax 45V 31 50 21 25 MHz
6V 36 60 25 29
2V 78 155 250 194
tod PRE or CLR Qora 45V 16 31 47 39| ns
6V 13 26 40 32
2V 63 126 185 160
tpd CLK QoraQ 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 Power dissipation capacitance per flip-flop No load, Tp = 25°C 30 pF typ ]
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
J
TeExas 2111
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SN54HCB5A, SN74HC85A
4-BIT MAGNITUDE COMPARATORS

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 four-bit magnitude comparators perform
comparison of straight binary and straight BCD
(8-4-2-1) codes. Three fully decoded decisions

SN54HCS85A . . . J PACKAGE
SN74HC85A . . . D' OR N PACKAGE

(TOP VIEW)
a3+ YUie[dvee
p<al]2 s[JP3
INPUTS p=oE3 14[] Q2
p>a[]a 3[0P2
p>alls 200P1
outruts{P=0(]s n1[]Q1
p<al]? 1o[JPO 2
GND[]s  s[]0QO

about two 4-bit words (P, Q) are made and are SN54HC85A . . . FK PACKAGE (7]
externally available at three outputs. These (TOP VIEW) 8
devices are fully expandable to any number of - 'S
bits without external gates. Words of greater 2 (\j/ w0 9 “ Q
length may be compared by connecting 20 0d2z2>a ()
comparators in cascade. The P>Q, P<Q, and 7))
P =Q outputs of a stage handling less significant o
i . P=Q Q2
bits are connected to the corresponding P>Q, INPUTS
: g P>Q P2 =
P<Q, and P= inputs of the next stage handling NC NG o
more significant bits. The stage handling the
PP . . P>Q P1 I
least significant bits must have a high-level OUTPUTS
. . . P=Q Q1
voltage applied to the P =Q input. The cascading 910111213
path of the "HC85A is implemented with only a
R - oo
two ga'te le\(el delay to reduce overall 5 c\.‘; % Lz> Se
comparison times for long words. &g O
5°
The SN54HCB85A is characterized for operation o
over the full military temperature range of NC—No internal connection N
—55°C .tO 125°C. The SN74HC85A is TMay be obtained in either D or DW version. Contact the factory
characterized for operation from —40°C to for availability.
85°C. ‘
logic symbol¥
COMP
po 19 | o
P1 (12) .
p2 13)
P3 o 3 P<aQ @ P<Q
P<a (2) <
p=a3 1. p=afl—pr-q
Foa :;: > P>Q ) P>aQ
0 (11) 0 -
Q1
Q
Q@ (14)
a3 (1) 3
¥This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D/DWT, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
s et Pt e Texas WP
specttic:
Sglndll’d Production pr ing does not EXAS 2-113

necessarily include testing of all parameters.
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SN54HC85A, SN74HC85A
4-BIT MAGNITUDE COMPARATORS

logic diagram (positive logic)

os-“’—[);

p3 15)

(5)

P>Q

Q2 (14)

P2 (13) D

sedlned SOWOH H
1

> =0

-
- Sy

A

YY

@) pca

P>a (4) ! >——-——-

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

tMay be obtained in either D or DW version. Contact the factory for availability.

2.114 Texas {9
- INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



. SN54HC85A, SN74HC85A
4-BIT MAGNITUDE COMPARATORS

FUNCTION TABLE

COMPARING CASCADING
INPUTS INPUTS oUTPUTS

P3,03| P2, 02| P1,01 | PO,00| P>a P<@ P=0| P>Q@ P<Q P=0

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=03| 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=02| P1<Q1 X X X X L H L

P3=Q3| P2=0Q2| P1=Q1 | PO>Q0 X X X H L L

P3=Q3| P2=02| P1=Q1 | PO<QO X X X L H L

P3=03| P2=02| P1=0Q1 | PO=Q0 H L L H L L

P3=Q3| P2=02| P1=Q1 | PO=QO L H L L H L

P3=Q3| P2=Q2| P1=Q1 | PO=QO X X H L L H

P3=Q3| P2=02| P1=01 | PO=Q0 H H L L L L

P3=03| P2=02| P1=01 | PO=Q0 L L L H H L

absolute maximum ratings over operating free-air temperature range

SUpPly VOItage, VCC « « « v vt it e et e e e e e -05Vto7V
Input clamp current, IK (V] K 0or V| > VCC) - - ot oo it e +20 mA
Output clamp current, IoK (VO < 00rVQ > VCC - -+ v v v oo e +20 mA
Continuous output current, Ig (Vo = OtoVEE) -+ oo oo +25 mA
Continuous current through Vcc or GND pins ... ... ... .. ool +£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/DW?* or N package ........... 260°C
Storage temperature range . . . ... ... ... v ettt —65°C to 150°C

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

tMay be obtained in either D or DW version. Contact the factory for availablility.

recommended operating conditions

SN54HC85A SN74HC85A UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 v
Vee =2V 1.5 1.5
V|4 High-level input voltage Ve =45V 3.15 3.15 v
Veec = 6V 4.2 4.2
Vee =2V 0 0.3 0o 0.3
ViL Low-level input voltage Vecc =45V o 0.9 o 0.9 \'4
Vee =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \4
Vo Output voltage 0 Vce 0 Vee \
Vec =2V 0 1000 o 1000
t¢  Input transition (rise and fall) times | Vcc = 4.5 V o 500 (o] 500 ns
Ve =6V 0 400 0 400
Ta Operating free-air temperature -55 125 | -40 85 °Cc

N

HCMOS Devices
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SN54HC85A, SN74HC85A

4-BIT MAGNITUDE COMPARATORS

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

noted)
. . Ta = 26°C SN54HC85A | SN74HC85A
PARAMETER ’ TEST CONDITIONS Vece MIN A TYP  MAX MIN_ MAX MIN_MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = Viqor V|, loH = —204A 45V 4.4 4.499 4.4 4.4
VOH 6V | 59 5.999 5.9 5.9 \
V) = Vigor Vi, loy = —4 mA 45V | 3.98 4.30 3.7 3.84
Vi = VHqor V|, lgpH = -5.2mA 6V | 548 5.80 5.2 5.34
2 2V 0.002 0.1 0.1 0.1
Vi = ViHor V|, loL = 204A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \
CI) Vi =VigorV), loL =4mA 4.5V 0.17 0.26 0.4 0.33
Vi = VjHorV), lgL = 52mA 6V 0.156 0.26 0.4 0.33
g h V| = Vgg or 0 6V +0.1 +100 +1000 +1000 nA
o Icc Vi =Vgcor0lp =0 6V 8 160 80 pA
» Cj 2t06V 3 10 10 - 10 pF
O
2 switching characteristics over recommended operating free-air temperature range (unless otherwise
& noted), CL = 50 pF (see Note 1)
@ FROM TO TA = 25°C SN54HC85A | SN74HC85A
@ PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX | MIN MAX | MIN MAX unIT
P>Q 2V 80 230 | 345 290
tpd Any P or Q 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 4.5V 22 40 60 50 ns
6V 19 34 51 43
P<Q 2V 63 175 260 220
tpd or P>Q 4.5V 21 41 58 50 ns
P=Q 6V 18 33 46 39
P>Q 2V 72 175 260 220
tpd or P<Q 45V 24 41 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
tt Any 45V 8 15 22 19 ns
6V 6 13 19 16
Cp_g Power dissipation capacitance l No load, Tp = 25°C 80 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas W
2-116
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SN54HC86, SN74HC86

QUADRUPLE 2-INPUT EXCLUSIVE-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
Exclusive-OR gates. They perform the Boolean
functions Y = A @ B = AB+AB in positive
logic.

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

The SN54HC86 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74HC86 is
characterized for operation from —40°C to
85°C.

FUNCTION TABLE

{each gate)
INPUTS OUTPUT
A B Y
L L L
L H H
H L H
H H L

SN54HC86 . . . J PACKAGE

SN74HC86 . . . D OR N PACKAGE

(TOP VIEW)
1A Uha[]Vee
182 1348
ws  12[04A
2a[]4 1[Jay
2BE5 10[]38
2v(]e 9%3A
GND[]7 8[]3Y

SN54HC86 . . . FK PACKAGE
(TOP VIEW)

4A

17[]NC

9 10111213

>0 0 > <
N(%Z(")(")

NC—No internal connection

logic symbol T

(1)
(2)

1A
1B

= 5
28

3A

8 (10)

(12)
(13)

4A
48

4y
NC
3B

(3)
(6)
(8)

(11)

1Y

2y

3y

ay

N

HCMOS Devices

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
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.
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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

== - -

These are five equivalent Exclusive-OR symbols valid for an ‘'HC86 gate in positive logic; negation may be shown at any two ports.

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
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.,
m logic level (i.e., A=B). (i.e., O or 2) are active. only 1 of the 2) are active.
O . . . .
¢<b absolute maximum ratings over operating free-air temperature ranget )
o SUPPlY VOIAgE, VG i v vt vttt e e e e e -05Vto7V
(4] Input clamp current, lIK (V] < Oor VI > VCC) + -« vt vt i e e e +20 mA
@ Output clamp current, IOK (VO < 0orVO > VCC .- oo +20 mA
Continuous output current, I (VO = 0to VCC) ... . oo +25 mA
Continuous current through VCC or GND pins . . . .. ..ottt it e e e +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: DorNpackage ............... 260°C
Storage temperature range . . . . .. ... ii vt 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
SN54HC86 SN74HC86 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \4
Ve =2V 1.5 1.5 '
ViH High-level input voltage Vee =45V 3.15 3.15 - -V
Vec =6V 4.2 4.2
Vee =2V o 0.3 0 0.3
\/||_ Low-level input voltage Ve =45V ) (o] 0.9 0 0.9 v
Vee =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \
Vo Output voltage 0o __Vcc 0 Vee \
Vee = 2V 0 1000 3] 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
z1s8 INSTRUMENTS
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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 Vee MIN TYP MAX MIN_MAX MIN _ MAX UNIT
2V 1.9 1.998 1.9 1.9
VoH Vi = Viqor V|, loH = —20 A 4.5V 4.4 4.499 4.4 4.4
(Totem-pole 6V 5.9 5.999 5.9 5.9 v
outputs) Vi = VijgorV|, log = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = Vigor V), loq = -5.2 mA 6V | 548 5.80 5.2 5.34
2v 0.002 0.1 0.1 0.1 2
V| = Vigor Vi, loL = 20 4A 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \% »
Vi = Vijgor V|, loL = 4mA 4.5 V 0.17 0.26 0.4 0.33 [}
V| = Vigor Vi, loL = 5.2mA 6V 0.15 0.26 0.4 0.33 o
1) Vi = VCCor O 6V +0.1 +100 +1000 £1000 | nA >
Icc V| =Vcgor0,lg =0 6V 2 40 20 A 3
Cj 2to6V 3 10 10 10 pF
N
switching characteristics over recommended operating free-air temperature range (unless otherwise (@]
noted), CL = 50 pF (see Note 1) 2
O
FROM TO Ta = 26°C SN54HC86 SN74HC86
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP MAX MIN MAX MIN  MAX unIT I
2V 40 100 150 125
tpd AorB Y 45V 12 20 30 25 ns
6V 10 17 25 21
2V 28 75 110 95
t Y 45V 8 15 22 19| ns
6V 6 13 19 16
l . Cpd Power dissipation capacitance per gate L No load, Tp = 25°C 35 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
EXAS 2119
INSTRUMENTS
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SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR

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 two independent J-K
negative-edge-triggered flip-flops. A low level at
the CLR input resets the outputs regardless of

SN54HC107 . . . J PACKAGE
SN74HC107 . . . D OR N PACKAGE

(TOP VIEW)
1 U vee
122 13[J1CR
1as 1201cik
ks 11J2«k
2a[]s 10[]2CLR
2a e o[]2cLK
GNo 7 s[02y 2

SN54HC107 . . . FK PACKAGE

the levels of the other inputs. When CLR is (TOP VIEW) N
inactive (high), data at the J and K inputs 8
meeting the setup time requirements are ';
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 o
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 142t T
as toggle flip-flops by tying J and K high. 9 1011 12 13
The SN54HC107 is characterized for operation R
over the full military temperature range of Nz zNH
-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 -
y—1
== '2;‘:1'8‘, " ?Tpl_g 1ok 82 g | 8)4q
L X X X L H _E::;) 1« 2 1
H I L L | ao T 1cn_na7——h R
H 1 H L | H L 2"5)_ )
H CL H L H 2¢cLK —D |———— 20
H + H H | ToGGLE TS >8) 55
H H X X | 0p Qg P AL
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
i L A L Ll Texas W
andard wi Production processing does not EXAS 2-121

necessarily include testing of all parameters.
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SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR -

logic diagram, each flip-flop (positive logic)

c-
J ¢ ‘ L
TG TG
| D
“T i |
¢-ol T c T c
. TG 6 |9
CLK c
P T l i
O —» C z € _
= {>o- s
(e) ] %
w0
g absolute maximum ratings over operating free-air temperature ranget
s. SUpply VOItage, VG - - vttt i e it it i e e e -0.5Vto7V
8 " Input clamp current, IK(V] < 0 0or VI > VCC) - oo e +20 mA
7 Output clamp current, IOKIVO < 00orVO > VCC) - - v oo v e i e e +20 mA
Continuous output current, I (VO = 0toVCC) ... oo oo i i +25 mA
Continuous current through Vec or GND pins ... ... ... ... . oo +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 . . . . ... ..ot tnueme e —-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
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 Vece =45V 3.15 3.15 Vv
Vee = 6V 4.2 4.2
Vee =2V (o] 0.3 (o] 0.3
ViL Low-level input voltage Vece = 45V o 0.9 o 0.9 )
Vec = 6V 0 1.2 0 1.2
\ Input voltage 0 vee 0 Vee \
Vo Output voltage 0 \olo} 0 Vee \
Voo = 2V ) 1000 0 1000
ty Input transition (rise and fall) times Vee =45V o 500 [ 500 ns
) Veg = 6V 0 400 0 400
TAa Operating free-air temperature -55 125 | -40 85 °C
i
2122 I xas WP .
NSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR

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

PARAMETER TEST CONDITIONS Vee Ta = 25°C SNS4HC20 SN74HC20 UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 1.9 1.998 1.9 1.9
VI = Vigor Vi, IgH = —20 A 4.5V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 v
Vi = ViHor Vi, lgpH = -4 mA 4.5V 3.98 4.30 3.7 3.84
Vi = V|qor V), lgoH = —=5.2 mA 6V 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
V) = Vi or Vi, loL = 20 uA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \% 7
V) = Vigor V), lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33 [}]
Vi = Viqor V| lgL = 5.2 mA 6V 0.15 0.26 0.4 0.33 .g
I V| = Vcc or O 6V 0.1 +100 £1000 +£1000 | nA >
Icc V| =Vccor0,lg=0 ) 6V 4 80 40 uA 8
Ci 2to 6V 3 10 10 10 pF
n
timing requirements over recommended operating free-air temperature range (unless otherwise noted) ]
Vee Ta = 25°C SN54HC107 | SN74HC107 UNIT g
MIN MAX MIN MAX | MIN MAX I
2V (0] 6 0 4.2 0] 5
felock Clock frequency ' 4.5V [ 31 [] 21 [ 25 | MHz
6V [¢] 36 0 25 0 29
2V 100 150 125
CLR low 45V 20 30 25
. 6V 17 25 21
Ty 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) 4.5V 20 30 25
Setup time 8V. 17 25 21
tsu ns
before CLKI 2V 100 150 125
CIR inactive 45V 20 30 25
6V 17 25 21
! 2V 0 0 [¢]
th Hold time, data after CLK! 4.5V 0 0 (o] ns
6V 0o 0 o]

*ip
INSTRUMENTS 2123
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SN54HC107, SN74HC107
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR

swnchlng 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 1565 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
w
g | Cpd Power dissipation capacitance per flip-flop [ No load, Tp = 25°C 35 pF typ
s_ NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
(]
(1]
(7]
i
2-124 IN E
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SN54HC109, SN74HC109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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 two independent J-K
negative-edge-triggered flip-flops. A low level at
the Preset or clear inputs sets or resets the

SN54HC109 . . . J PACKAGE
SN74HC109 . . . D OR N PACKAGE

(TOP VIEW)

1cr]y Urs]]vee
142 1s[2CIR
KOs a2y
1cek[da  13[J2K
1PRE[]s  12[J2CLK
1ads  11[]2PRE
1ad?  1fJ20
GND(]8 9[]2a

N

?utputs regardless of the levels of th'e otr.\er SNS4HC109 . . . FK PACKAGE 3
inputs. When 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 |5 QIE o
out o] -0 O Ol
puts on the positive-going edge of the clock 22z 3S') (]
pulse. Clock triggering occurs at a voltage level 3 32 7 20 19 1)
and is not directly related to the rise time of the =
h o 1K) 4 18(]2J (@]
clock pulse. Following the hold time interval, =
= 1CLK[Is 17[]2K =
data at the J and K inputs may be changed nche sgne o
without affecting the levels at the outputs. i | 1520k T
These versatile flip-flops can perform as toggle SaF
. L . . 1Q[]s 14[] 2PRE
flip-flops by grounding K and tying J high. They 91011 12 13
also can perform as D-type flip-flops if J and K
are tied together. 19 % cz)lg 8
The SN54HC 109 is characterized for operation
over the full military temperature range of NC—No internal connection
-55°C to 125°C. The SN74HC109 is . 1
characterized for operation from —40°C to logic symbol
85°C. -
1PRE —D s ®
FUNCTION TABLE i @) L ——— 10
1CLK Lm
INPUTS OUTPUTS i Btk () .5
PRE CLR CLK J K| a @ e g
L H X X X[ H L Jpre L
H L X X X L H g 1A |19 o
L L X X X | Ht Ht 2k 12
H H ! L L L H ok 8 | S
H H 1 H L[ TOGGLE 26tk 15! e~
H H t L H| o Qo
H H t H H H H tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
H H L X X | Qo Qp IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
¥This 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 © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to /]
specications por th tars o, [3as nstrumonts TEXAS 2-125
n B . -
necessarily include testing of A panmgtcrs. INST RUMENTS
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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
— I .
K T c I [
C
. . TG | TG
CLK c T
c C T

absolute maximum ratings over operating free-air temperature range

Y

d SONJOH IS

Supply voltage, VCC - -+« o v oo e e  —-05Vto7V
2 Input clamp current, 1K (V] <K 0or Vi > VCC) - - v oo oot e +20 mA
o Output clamp current, IOK (VO < 0orVO > VCC -+ v v v v oo i +20 mA
] Continuous output current, I (VO = Oto VCC) - .o v oo i +25 mA
(7] Continuous current through Vcc orGND pins .. ... ..... ... oo 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: D or N package ............... 260°C
Storage temperature Tange . . .. ... .e v vi st e et 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
SN54HC109 SN74HC109 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 v
i Vcc =6V 4.2 4.2
Ve =2V 0 0.3 0o 0.3
V)L Low-level input voltage Ve =45V (o] 0.9 (o] 0.9 \Y
Veec =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
ty  Input transition (rise and fall) times | Vo = 4.5 V 0 500 o 500 ns
) Veec =6V 0 400 0 400
Ta Operating free-air temperature ~55 125 | —-40 85 °C
*ip
2126 EXAS
INSTRUMENTS
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SN54HC108, 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)
Tp = 25°C SN54HC109 | SN74HC109
PARAMETER TEST CONDITIONS Vee [an Tve wax TN max T win wax] YN
2v | 1.9 1.998 1.9 1.9
Vi = Vijgor Vi, IgH = —20 A 45V | 4.4 4.499 4.4 4.4
VOH 6V | 59 5999 5.9 5.9 \
Vi = Vjjor V), logq = -4 mA 45V [ 3.98 4.30 3.7 3.84
Vi = Vijor Vi, lgH = —5.2 mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi =VHor Vi, loL = 20A 4.5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \Y
Vi = Vjjor Vi, lgL = 4 mA 45V 0.17 0.26 0.4 0.33 8
Vi = VqorV|, lgL =5.2mA 6V 0.15 0.26 0.4 0.33 -2
I V| = Vgg or 0 6V +0.1 +£100 + 1000 +1000 nA >
s Vi = Vg or 0, Ig = 0 6V 1 80 20 | A o
Cy 2106V 3 10 10 10 | pF o]
(72}
timing requirements over recommended operating free-air temperature range (unless otherwise noted) g
Ta = 25°C SN54HC109 | SN74HC109
Vee MIN MAX | MIN MAX | MIN _max | U7 g
2V 0 6 0 42 0 5
folock  Clock frequency 4.5V o] 31 0o 21 (o] 25 MHz
6V 0 36 0 25 0 29
2v 100 150 125
PRE or CLR low 45V 20 30 25
! : 6V 17 25 21
tw Pulse duration DXV, 80 120 1700 ns
CLK highorlow | 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 before CLKI — 2V 25 40 30 ns
PRE or CLR :
inactive 45V 5 8 6
6V 4 7 5
2V ) 0 [5)
th Hold time, data after CLK! 45V [o] (o] o ns
6V 0 0 0
TeExas {9
2-127
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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 (INPUT) (OUTPUT) Vee MIN A TVP WMAX | MiN mAx | min max | N7
: 2V 6 10 4.2 5
fmax . 45V 31 50 21 25 MHz
) 6V 36 60 25 29
i 2V 60 230 345 290
tpd PRE or CLR QorQ@ 45V 15 46 69 58 | ns
6V - 12 39 59 49
2V 50 175 250 220
tpd CLK QorQ 45V 15 35 50 44 | ns
6V 12 30 42 37
2V 28 75 110 95
t Qora 45V 8 15 22 19| ns
6V 6 13 19 16
I Ced L Power dissipation capacitance per flip-flop I No load, Tp = 25°C —I 35 pF typ ]

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

s8a1ned SOWOH m

2128 TExAS *
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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 1cek O Uie[d vee
® Dependable Texas Instruments Quality and 1K 2 15[ 1CLR
Reliability _1J[Os  1a[]2CIR
1PRE [ 13% 2CLK
description 1als 12f] 2k
. . . 1ade 129
These devices contain two independent J-K 2a 0y 100] 27RE 2
negative-edge-triggered flip-flops. A low level at
) GND [ |8 9] | 2Q
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 SN54HC112 . . . FK PACKAGE 8
(high), data at the J and K inputs meeting the (TOP VIEW) S
setup time requirements are transferred to the ~ oln: O
. . ) -
outputs on the negative-going edge of the clock x0g ;’ o (]
pulse. Clock triggering occurs at a voltage level )
and is not directly related to the rise time of the _ o
clock pulse. Following the hold time interval, 2CLR E
data at the J and K inputs may be changed 2CLK o
without affecting the levels at the outputs. NC T
These versatile flip-flops can perform as toggle 2K
flip-flops by tying J and K high. 2J
. . . 10 11 12 13
The SNB54HC112 is characterized for operation
™ L
over the full military temperature range of ggg g|§
-55°C to 125°C. The SN74HC112 is ~
characterized for operation from —40°C to NC—No internal connection
85°C.
logic symbol T
FUNCTION TABLE
INPUTS OUTPUTS 1wRE Alef
— — = 3 6 10
PRE CIR CLK J K| a a N =——— —
L H X X X n L 1oLk 4L b c1
H L X X x| L H v b . i3
NSRRI . Y
L L X X X | H¥ Ht JprE 10 )
H H | L L] oo Qo gy A1 © .0
H H ! H L H L sk 4Bl
HoH ! L H| L H k12 SR
H H | H H| TOGGLE P
H H H X X ] ao Qg ]
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/
i wareonty: Brodution plocassins fosmms 2-129
S g not -
necessarily include testing of -pﬁ plramgtors. lNST RUMENTS
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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

J— Cc c

’5
01—G
(2]
O l—

.0l—g

S990IA3Q SOWOH H
o— &

o1

2130 Texas “.'?
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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 voltage, VCC - - -+ v oo e e
Input clamp current, ik (V| < 0 or V| > V()
Output clamp current, ok (Vo < 0 or VO > VcC
Continuous output current, Ig (Vg = 0 to Vcg)
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

recommended operating conditions

—-65°C to 160°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.

N

7]
']
2
>
SN54HC112 SN74HC112 UNIT [}
MIN NOM MAX | MIN NOM MAX o
Ve Supply voltage 2 5 6 2 5 6 \4 (7))
Vee = 2V 1.5 1.5 (@)
V|4 High-level input voltage Vee =45V 3.15 3.15 \ E
Vce = 6V 4.2 4.2 '3
Vee =2V o 0.3 0 - 03 T
ViL Low-level input voltage Vecec = 45V 0 0.9 0 0.9 \
Vee =6V 0 1.2 0 1.2
V|  Input voltage 0 Vee 0 Vce \
Vo Output voltage 0 Vee 0 Vece \
Vee =2V 0 1000 0 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

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

noted)
PARAMETER TEST CONDITIONS Vee Ta = 25°C SNS4HC112 | SN74HC112 | )y
MIN TYP MAX MIN MAX | MIN MAX
2v 1.9 1.998 1.9 1.9
Vi =Viqor Vi, loH = —20 A 45V 4.4 4.499 4.4 4.4
VOH 6V 5.9 5.999 5.9 5.9 \
Vi=ViHor Vi, loH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi =ViqorVi, lpH = —5.2mA 6V | 548 5.80 5.2 5.34
2V, 0.002 0.1 0.1 0.1
Vi = Vijor Vi, loL = 20 kA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1’ 0.1 \
Vi = Vijor Vi, loL = 4 mA 45V 017 0.26 0.4 0.33
Vi = Vijor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
] V| = Vgg or 0 6V +0.1 +100 +1000 + 1000 nA
Icc Vi =Vggor0,lg =0 6V 4 80 40 A
Ci 21t 6V 3 10 10 10 pF
i
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SN54HC112, SN74HC112

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP- FlﬂPS
WITH CI.EAR AND PRESET

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

Ta = 25°C SN54HC112 | SN74HC112
Vee MIN MAX | MIN MAX | min_max | OV
2V 0 5 0 34 0 4
fclock Clock frequenm} 45V 0 25 0 17 0o 20 | MHz
6V 0 29 0 20 0 24
2v 100 150 125
PRE or CLR low 45V 20, 30 25 ns
) 6V 17 25 21
2 tw Pulse duration vV 100 150 125
CLK high or low 45V 20 30 25 ns
6V 17 25 21
= 2V 100 150 125
o Data (J, K) 45V 20 30 25 ns
S | mmm
before CLK J— \ 100
» PRE or CIR 45V 20 30 25 ns
U inactive 6V 17 25 21
1] 2V 0 0 0
-<-- th Hold time, data after CLK! 45V (o] [¢] (o] ns
8 6V 0 0 0
(7}
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)
FROM TO : Ta = 25°C SN54HC112 | SN74HC112
PARAMETER (INPUT) (OUTPUT) Vee MIN _ TYP MAX | MIN MAX | MIN Max | "N
2V 5 10 3.4 4 ]
frax 45V 25 50 17 20 MHz
6V 29 60 20 24
2v 54 165 245 205
tod PRE or CLR QorQ 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
te Qora 45V 9 15 22 19| ns
6V 8 13 19 16
Cpd Power dissipation capacitance per flip-flop No load, TA = 25°C 35 pF typ ]
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
2132 TEXAS ‘b
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SN54HC113, SN74HC113
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

SN54HC113 . . . J PACKAGE
SN74HC113 . .. D OR N PACKAGE

® Package Options Include Plastic ‘‘Small
Outline’” Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1ek [T Tl vee
® Dependable Texas Instruments Quality and k2 13Qd2ck
Reliability s 2 2k
1PRE[Js  11[] 2J
description . 1a(]s  10[]2PRE
1afds  oll2a
These devices contain two independent J-K ano 7 sf12a 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 8
is inactive (high), data at the J and K inputs (TOP VIEW) o
meeting the setup time requirements are X 0¥ ';
transferred to the outputs on the negative-going ¥ 0 (2’ ;—’ S [}]
edge of the clock pulse. Clock triggering occurs L3n;: Il o
at a voltage level and is not directly related to ’ 7))
o ti : 144 18[] 2K
the rise time of the clock pulse. Following the o
s N Nc[ls 17NC
hold time interval, data at the J and K inputs may b E
be changed without affecting the outputs. These 1PRE16 162 O
versatile flip-flops can perform as toggle flip- NC[]7 15[] N% T
flops by tying J and K high. 20018 14 2P
9 10111213
The SN54HC113 is characterized for operation
" 100 olgd
over the full military temperature range of -ZZAad
—-55°C to 125°C. The SN74HC113 is
characterized for operation from —40°C to NC—No internal connection
85°C.
logic symbolT
FUNCTION TABLE
(4)
INPUTS OUTPUTS 1PRE -(-;)—-b s (LIRN
PRE CLK J K] a a W ) 1J
L X X x| n L 1CLK E—h>c1 S
H [ L L| o To 1K 0] 1K
H I H Ll vt 2PRE # 9,
H | L H L H 2 13)
H I H  H| TOGGLE 2cLK <o |
H H X X | Qo TQo 2K ——
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
curre_;n.t a‘g of puhlit;:(io‘n date. rrlc_ldm:tsl cotninrm :n E %
specifications per the terms ot lexas Instruments x AS
tandard . Production processing does not 2-133
:oc';s::riryﬂirl::ltma t;:ting lof :II paramgters. lNST RUMENTS
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SN54HC113, SN74HC113
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

logic diagram, each flip-flop (positive logic)

PRE

m &
K—OD—— \ ¢ T

— :
[
.
c

e
TG a
cLK ———b—& c
~ <
Cc
absolute maximum ratings over operating free-air temperature range
Supply voltage, VCC + -« . .o oo e -05Vto7V
Input clamp current, IK (V] < O or VI > VCC) - ..o ittt e +20 mA
Output clamp current, Iog (Vo < OorVo > Vee --- - - N +20 mA
‘<D Continuous output current, 10 (VO = 010 VEC) -+« c vt oo vt e e it e e +25 mA
-y Continuous current through Vec or GND pins . . . .. oo oottt e i as +50 mA
o Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package . .............. 300°C
7 Lead temperature 1,6 mm (1/16 in) from case for 10 s: Dor Npackage ............... 260°C
Storage temperature range . . .. ... .. .v v it i 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
SN54HC113 SN74HC113 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 Vece =45V 3.15 3.15 \
Vec = 6V 4.2 4.2
Vee = 2V 0 0.3 0 0.3
ViL Low-level input voltage Vcec =45V 0 0.9 0 0.9 \
Vec =6V 0 1.2 0 1.2
V)  Input voltage 0 Vee 0 Vee Vv
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 (o] 500 ns
Vec =6V 0 400 0 400
TA Operating free-air temperature ~55 125 | —40 85 °C
Texas {?
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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)
Tp = 25°C SN54HC113 | SN74HC113
PARAMETER TEST CONDITIONS vee ame e e TN i i max ] NI
2v | 1.9 1.998 1.9 1.9
VI = ViHor V|, loH = —20 kA 4.5V 4.4 4.499 4.4 4.4
VOH 6v | 5.9 5.999 5.9 5.9 v
Vi = ViqorVi, loH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi =VqorV), lopH = —5.2mA 6V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1 2
Vi = Viqor V), lgL = 20 gA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 Y 7y
Vi = Vigor V), loL = 4mA 4.5V 0.17 0.26 0.4 0.33 [+})
Vi = Vijjor V., loL = 5.2 mA 6V 0.15 0.26 0.4 0.33 O
I V| = Vg or 0 6V +0.1 +100 +1000 +1000 [ nA q>’
lcc Vi =Vecor0, lg =0 6V 4 80 40 A (o)
[ 2106V 3 10 10 10 [ pF
(72]
timing requirements over recommended operating free-air temperature range {(unless otherwise noted) g
Vee TA = 25°C SN54HC113 | 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 100 160 125
PRE low 45V 20 30 25
tw Pulse duration 6V 17 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) 4.5V 20 30 25
t 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! 4.5V [o] (o] o ns
6V 0 o) 0
*
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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)

PARAMETER FROM TO vee Ta = 256°C SN54HC113 | SN74HC113 UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
2V 6 10 4.2 5
fmax 4.5V 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 tod CLK QorQ 4.5V 19 28 42 35 ns
9] 6V 16 24 36 30
g 2V 28 75 110 95
o tt QorQ 4.5V 8 15 22 19 ns
n 6V 6 13 19 16
g I Cpd Power dissipation capacitance per flip-flop No load, Tp = 25°C ‘ 35 pF typ
<.<’.. NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
(1]
»
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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 115 O 12% 2K
liabili =
Reliability 1PRE []4 1] 24
.. 1ads 10[] 2PRE
ription =
descriptio 1a0s of 20
These devices contain two independent J-K GND 7 8[] 2@ 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 o 'S
setup time requirements are transferred to the «|38 o 8 x [}
outputs on the negative-going edge of the clock -=2>0 (]
pulse. Clock triggering occurs at a voltage level 3 2 12019 (7))
and is not directly re_Iated to the rise tlmg of the 1ha 18] 2k (@]
clock pulse. Following the hold time interval, E
4 NC [Os 17 NC
data at the J and K inputs may be changed 1PRE e 18] 24 QO
without affecting the levels at the outputs. ne b7 150 NG T
These versatile flip-flops can perform as toggle BRE
flip-flops by tying J and K high aps 140 2PRe
ip-flops by tying J an igh. 9 101112
The SN54HC114 is characterized for operation O o oIo o
over the full military temperature range of - (29 ZaNd
—55°C to 125°C. The SN74HC114 is
characterized for operation from —40°C to NC —No internal connection
85°C.
logic symbolf
FUNCTION TABLE "
CLR R
INPUTS OUTPUTS g::: (13) b c1
PRE CLR CLK J K| a a - O
L H X X X| H L 1PRE -::—’—b- s 5 10
) | )
H L X X X L H =1 —
(2) P~ 8 15
L L X X X | H¥ HE K — 1K
Ho oW L L] a T PrrRLUTN )
H H I HooL| W oL Pl o 22
H H | L H| L H x 42| — 20
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.
#This 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 y}
specifications per the terms of Texas Instruments 2.137

standard warranty. Production processing does not
necessarily include testing of all parameters. . lNSTRUMENTS
POST OFFICE BOX 655012 = DALLAS, TEXAS 75265




SN54HC114, SN74HC114 :
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

logic diagram, each flip-flop (positive logic)

ad SONOH )N

S9JIAD

PRE
J ¢ c
K — ‘ TG TG e
<
(o (o] c c
re=—=" 7N TG 16
| cLK —<{>—I'—t20:c
| - T T .
| . : c [ c 4>o——o
! m_4>_I_{>c:
I common TO 1
'E(Z‘I;H_FLIP-FLOPS _!
absolute maximum ratings over operating free-air temperature ranget
Supplyvoltage,Vcc..............'. ................................. -05Vto7V
Input clamp current, lIK (V] < Oor VI > VCC) « oo oot +20 mA
. Output clamp current, IoK (Vo < OorVo >Vee ... ... e +20 mA
Continuous output current, I0 (VO = 0toVCG) - - .o oo +25 mA
Continuous current through VCC or GND pins . . ... ... i e +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 . . ... .. ... ...ttt e —65°C to 150°

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

SN54HC114 SN74HC114
MIN NOM MAX MIN NOM MAX UNIT
Ve Supply voltage . 2 5 6 2 5 6 \4
Veg =2V . 1.5 1.5
V|4 High-level input voltage Vece =45V 3.15 3.15 \
Vee = 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 \
Vec =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vce \
Veg =2V 0 1000 0o 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
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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)
T = 25°C SN54HC114 | SN74HC114
PARAMETER TEST CONDITIONS Vee ume ve wAx TN max T max ] UNT
2v [ 1.9 1.998 1.9 1.9
Vi = Vijor V|, IoH = —20 A 45V | 4.4 4499 4.4 4.4
VOH 6V | 5.9 5.999 5.9 5.9 \Y
Vi =Viqor V|, lIoH = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = Vijor V), IgH = —5.2 mA 6V | 548 5.80 5.2 5.34
2v 0.002 0.1 0.1 0.1 2
Vi = Vijor Vi, IgL = 20 pA a5V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \Y
Vi = Viqor V), logL =4mA 4.5V 0.17 0.26 0.4 0.33 8
V| = Vjjor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33 i3]
I V| = Vg or O 6V +0.1 +100 +1000 +1000 [ nA >
Icc Vi =Vccor0,lp =0 6V 4 80 40 A 4
Cj 2106V 3 10 10 10 | pF o
(7]
timing requirements over recommended operating free-air temperature range (unless otherwise noted) QO
Vee Ta = 25°C SN54HC114 | SN74HCT14 | |\ E
MIN MAX | MIN MAX | MIN MAX
2v 0 5 0 34 3} 4 I
felock  Clock frequency 45V o 25 o] 17 0 20 | MHz
6V 0 29 0 20 0 24
2v 100 150 125
PRE or CLR low 45V 20 30 25
) 6V 17 25 21
tw Pulse duration 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
tsu ns
before CLK! — 2V 100 150 125
PRE or CLR
S 45V 20 30 25
inactive 6V 17 25 21
2V 0 0 0
th Hold time, data after CLK! 45V (o] (o] o] ns
6V 0 0 0
{/
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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 SONDJH I\

FROM TO Ta = 25°C SN54HC114 | SN74HC114
PARAMETER (INPUT) (OUTPUT) Vee  "uin . Tve WAX | MmN _max | min_max | M7
2v 5 9 3.4 4
fmax 45V 25 45 17 20 MHz
6V 29 50 20 24
2V 75 175 250 220
tpd PRE or CIR QorQ 45V 20 35 50 44 | ns
6V C17 30 42 37
2V 63 175 250 220
tpd CLK QorQ 45V 19 35 50 44 ns
6V 16 30 42 37
2V 28 75 110 95
t QorQ 4.5V 8 15 22 19 ns
6V 6 13 19 16
[ Cpd Power dissipation capacitance per flip-flop No load, TA = 256°C ’ 50 pF typ I
., NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

S3JINd
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SN54HC125, SN54HC126
SN74HC125, SN74HC126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

D2804, MARCH 1984 —REVISED SEPTEMBER 1987

® ’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, 167 01 Y1a vee -
Carriers and Standard Plastic and Ceramic a2 13[ 4G, 4G
300-mil DIPs 1y Os 12[04A
2G, 26T [Ja  n1[J 4y
® Dependable Texas Instruments Quality and ) 2a s  10[] 3G, 3Gt
Reliability 2y [: 6 9 ] 3A
GND [7 8[] 3y 2
description SN54HC125, SN54HC126 . . . FK PACKAGE
. . TOP VIEW (7]
These bus buffers feature independent line ! ( ! [
-
drivers with three-state outputs. Each ‘HC125 o 1] 2
output is disabled when the associated G is high, iR 9 ¥ q>,
and each ‘HC126 output is disabled when the L9 g > ‘3 Q
associated G is low. n
The SN54HC125 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 o
SN74HC125 and SN74HC126 are characterized NC NC T
for operation from —40°C to 85°C. 2A 3G, 3GT
111213
FUNCTION TABLES >0 0 > <
NZZ0Mm
‘HC125 ‘HC126 G)
(EACH BUFFER) (EACH BUFFER) G on "HC125: G on 'HC126
INPUTS OUTPUT INPUTS OUTPU<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>