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INTRODUCTION

The high-speed silicon-gate CMOS logic family (SN54HC/SN74HC) from Texas Instruments offers a broad range
of functions: from basic gates and flip-flops to bus-compatible complex devices. These devices are pin-for-pin
and functionally compatible (but not necessarily interchangeable) with the corresponding devices in the popular
LSTTL family. Also, many of the metal-gate CMOS devices (4000 series) and TTL-voltage-compatible functions
{‘HCT) are available in the high-speed CMOS logic family from Texas Instruments.

The original CMOS devices were used in applications where the main concerns were low power consumption,
wide power supply range, and high noise immunity. These requirements were satisfied by the metal-gate CMOS
family. However, metal-gate CMOS could not satisfy system designs that required high speeds such as those
imposed by microprocessor-based applications. For such designs, the system designers used faster families
(STTL and LSTTL), and thus traded the advantages of CMOS for faster switching speeds. With the introduction
of the high-speed CMOS family, Texas Instruments now provides the system designer with the best of both
TTL and CMOS; fast switching speeds (comparable to LSTTL) and most of the advantages of CMOS.

The drawbacks of metal-gate CMOS arise because the source and drain areas are diffused before the gate is
defined (Figure 1), and therefore the metal gate needs to overlap the source and drain to allow for misalignment,
resulting in higher gate capacitances. Junction capacitance is increased by the deep diffusions required for the
source and drain. The slow switching speeds are a result of the combined gate and junction capacitances.

New generations of CMOS technology (high-speed CMOS or HCMOS) have now evolved through improvements
in process technology. High speeds and low power consumption have been made possibie by the 3-um, self-
aligned poly-silicon-gate CMOS process. In this process, poly-silicon gates are deposited over the gate oxide
before the source and drain implants are made (Figure 2). Then the gate itself is used as a mask for the source
and drain implants. This self-aligning process results in reduced gate capacitance. Junction capacitance, a function
of the junction area, is also minimized on a per gate basis through shallower implants and minimal sideways
diffusion. The net result is an increase in the switching speeds. An added benefit of the self-aligning feature
is that it permits smaller channel lengths, hence smaller gates and less gate capacitance. This corresponds to
higher gate densities and further reduction in power consumption.

FIGURE 2. HIGH-SPEED SILICON-GATE CMOS

Designers’ Information {Section 7) provides detailed discussion of interchangeability, electrostatic discharge
(ESD) protection, latch-up circuitry, design considerations, interfacirig, and other pertinent subjects regarding
this family.
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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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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.



NUMERICAL INDEX

RATINGS AND DESCRIPTIVE TvPE RATINGS AND DESCRIPTIVE
TYPE CHARACTERISTICST ~ INFORMATION? NUMbER  CHARACTERISTICS!  INFORMATION?

NUMBER TABLE PAGE PAGE TABLE PAGE PAGE
"HCOO I 2.4 3.3 "HCT189 Vil 2-14 4-15
‘HCO2 I 2-4 3.5 "HC190 v 2-10 3-155
‘HCO3 I 2.4 3.7 ‘HC191 W 2-10 3-155
'HCOo4 1 24 3.9 "HC192 v 2-10 3-163
'HCUO4 IX 2-16 311 "HC193 v 210 3-163
"HCO5 ' 2-4 313 "HC194 v 2-10 3171
"HCO8 I 2-4 3-15 "HC195 v 2-10 3-175
‘HCO9 I 24 317 "HC219 i 28 411
'HC10 I 2.4 319 "HCT219 il 2.14 415
"HC11 I 2.4 3-21 "HC221 v 2-10 5.9
"HC14 I 2.4 3.23 "HC237 W 2-10 3179
"HC20 1 2-4 3.25 "HCT237 vl 2-15 3-183
‘HC21 | 2-4 3.27 "HC238 v 2-10 3.187
‘HC27 t 24 3.29 "HCT238 Vil 2-15 3-191
‘HC30 I 2.4 3-31 "HC239 v 2.10 3-195
'HC32 I 2.4 3-33 "HC240 i 2.8 3-197
"HC36 | 2-4 3-35 "HCT240 Vil 2-14 3-20%
"HC42 v 2-10 3.37 ‘HC241 n 2.8 3197
"HCS51 ! 2-4 3-39 ‘HCT241 Vil 2-14 3-201
"HC73 it 2-6 43 ‘HC242 1 2.8 3-207
‘HC74 I 2-6 3-41 "HCT242 Vit 214 3-209
‘HC75 I 2.6 3-43 'HC243 it 2.8 3-207
'HC76 I 2:6 3.45 'HCT243 Vit 214 3-209
"HC77 o 2.6 3.47 ‘HC244 1 2.8 3213
"HC78 1 2-6 4.5 "HCT244 VI 2-14 3217
"HC85 v 2-10 47 "HC245 il 2.8 3219
"HC86 i 2-4 3.49 "HCT245 il 2.14 419
‘HC107 1 2-6 3-51 "HC251 m 2-8 3-221
'HC109 R 2.6 3.55 "HC253 1 2.8 3-225
"HC112 i 2.6 3.59 "HC257 1 2.8 3229
‘HC113 I 2-6 3.63 "HC258 i 2.8 3.229
"HC114 I 2-6 3.65 "HC259 v 2-10 3233~
"HC123 v 2-10 5-3 "HC266 I 24 3.237
"HC125 i 2.8 3.69 "HC273 v 2-10 3239
‘HC126 I 2.8 3-69 'HC280 v 2-10 3.243
‘HC132 | 2.4 5.5 'HC283 v 2-10 221
"HC133 | 2-4 3.73 "HC292 v 2-10 511
"HC137 v 2-10 3.76 "HC294 v 2.10 511
"HCT137 Vil 2-15 3.79 "HC298 v 2.10 3-245
"HC138 v 2-10 3.83 "HC299 in 2-8 4-25
"HCT138 vill 2-15 3.87 'HC322 il 2-8 4-31
"HC139 v 2-10 3.91 'HC323 I 2-8 4.37
"HC147 v 2-10 3.93 "HC352 1 2-8 3-249
"HC148 v 2-10 3.93 "HC363 n 2.8 3253
"HC151 1 2.8 3.99 "HC364 11l 2.8 443
"HC152 i 2.8 3103 "HC356 n 2.8 4-47
'HC153 i 28 3-107 "HC365 " 2.8 3-257
'HC154 Y, 2-10 4.9 ‘HC366 1t 2.8 3.257
"HC157 i 2.8 3111 'HC367 1 2.8 3-257
"HC158 i 2.8 3111 "HC368 I 2.8 3267
"HC160 v 2-10 3115 ‘HC373 I 2.8 3-261
'HC161 Y, 2-10 3-115 "HCT373 Vil 2-14 4-51
'HC162 v 2-10 3115 "HC374 il 2.8 3-266
"HC163 v 2.10 3-115 'HCT374 Vit 214 4.55
‘HC164 v 2-10 3.127 'HC375 It 2-6 4-59
"HC166 v 2-10 3-131 "HC377 v 2-10 3-269
"HC166 W 2-10 3.135 "HC378 v 2-10 3-269
'HC173 it 2.8 3.139 "HC379 1 2-6 3-269
"HC174 v 2-10 3-143 "HC381 v 2-10 517
"HC175 It 2-6 3-143 'HC382 v 2-10 517
"HC180 v 2-10 3-147 ‘HC386 I 2.4 3-273
"HC181 v 2-10 3.149 ‘HC390 v 2-10 3275
"HC182 v 2-10 5.7 "HC393 v 2-10 3-276
'HC189 i 2.8 411 'HC423 v 2-10 5-21

TSee these pages for absolute maximum ratings, recommended operating conditions, and electrical characteristics.
tSee these pages for description, pin assignments, timing requirements, and switching characteristics.
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NUMERICAL INDEX

TYPE
NUMBER

'HC490
'HC533
'HCT533
'HC534
'HCT534
‘HC540
‘HCT540
'HC541
'HCT541
‘HC563
'HCT663
'HC564
'"HCT564
‘HC573
‘HCT573
‘HC574
‘HCT574
'HC589
'HC580
'HC592
‘HC593
‘HC594
‘HC595
'HC597
‘HC598
‘HC604
‘HC620
'HCT620
‘HC623
‘HCT623
‘HC630
'HC632
‘HC640
'HCT640
‘HC643
'HCT643
‘HC645
‘HCT645
'HC646
'HCT646
'HC648
'HCT648
‘HCB51
'HCT651
'HC662
'HCT652
‘HCE58
'HCT658
‘HC659
‘HCTE59
‘HC664
'HCT664
'HC665
'HCT665
‘HCB70

tSee these pages for absolute maximum ratings, recommended operating conditions, and electrical characteristics.

RATINGS AND
CHARACTERISTICS
TABLE PAGE
v 2-10
" 2-8
Vil 2-14
1] 2-8
Vil 2-14
n 2-8
vil 2-14
1] 2-8
Vil 2-14
n 2-8
vii 2-14
n 2-8
Vi 2-14
1] 2-8
vil 2-14
1] 2-8
vil 2-14
1] 2-8
n 2-8
v 2-10
n 2-8
v 2-10
11 2-8
\% 2-10
1} 2-8
n 2-8
1] 2-8
vil 2-14
1] 2-8
vii 2-14
1] 2-8
mn 2-8
in 2-8
vi 2-14
n 2-8
vi 2-14
n 2-8
vit 2-14
1]} 2-8
vil 2-14
1] 2-8
Vil 2-14
n 2-8
Vil 2-14
m 2-8
Vil 2-14
n 2-8
vil 2-14
m 2-8
Vil 2-14
1) 2-8
vii 2-14
. 2-8
Vil 2-14
2-8

DESCRIPTIVE
INFORMATION*

PAGE
3-281
4-61
4-65
4-69
5-23
4-73
477
4-73
4-77
3-285
3-289
3-293
3-297
3-301
3-305
3-309
3-313
4-81
4-87
5-27
5-27
5-31
6-33
5-35
5-35
3-317
3-321
4-89
3-321 -
4-89
5-41
5-45
4-93
4-97
4-93
4-97
4-93
4-97
3-325
3-331
3-325
3-331
3-337
3-343
3-337
3-343
3-349
3.357
3-349
3-357
3-363
3-371
3-363
3-371
5-55

TYPE
NUMBER

'HC673
‘HC674
'HC677
'HC678
'HCB879
'HC680
'HC682
'HC684
‘HC686
'HC688
"HCE90
‘HC691
‘HC692
'"HC693
'HC696
'HC697
'HC698
‘HC699
'HC804
‘HC80S
‘HC808
'HC832
'HC881
'HC882
'HC4002
‘HC4016
'HC4017
‘HC4020
'HC4022
‘HC4024
‘HC4040
'HC4049
'HC4050
'HC4051
‘HC40562
'HC4053
'HC4060
'HC4061
'HC4075
‘"HC4078A
'HC4316
‘HC4511
‘HC4514
‘HC4515
'HC4724
'HC7001
'HC7002
'HC7003
‘HC7006
‘HC7022
'HC7032
‘HC7074
‘HC7266
‘HC7340

RATINGS AND

CHARACTERISTICS
TABLE
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tSee these pages for description, pin assignments, timing requirements, and switching characteristics.

DESCRIPTIVE
INFORMATION ¢
PAGE

4-103
4-103
4-109
4-109
4-115
4-115
4-121
4-121
4-121
4-127
4-129
4-129
4-129
4-129
4-137
4-137
4-137
4-137
3-377
3-379
3-381
3-383
5-57
6-59
3-385
5-61
4-145
3-387
4-149
3-391
3-395
5-63
5-63
5-65
5-65
5-65
3-399
3-403
3-407
3-40¢9
5-67
5-69
5-71
5-71
3411
5-75
5-77
5-79
5-81
4-163
5-85
4-157
3-416
4-163
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FUNCTIONAL INDEX|SELECTION GUIDE

FUNCTIONS PAGE
AND/NAND Gates, Buffers, and INnVerters . ... .. .. ...ttt e i e e 1-6
OR, NOR, Exclusive-OR, and AND-OR-Invert Gates . ..........c.ciimiin i ernnnnennenn 1-6
Gate BUFfEr/DIIVEIS - - - v v vttt e e et e e e e e 1-6
Schmitt-Trigger Gates and INVerters . . . ... ..ottt it e ittt et 1-7
Multi-Function Circuits (Combinations of SSI FUnctions) . . .. ... .ot . 1-7
Shift RegiSters . . . .t ittt ittt ittt e e e e e e e e e 1-7
REGISTEr FIlES . . o ittt it i e e e e e 1-7
D-Type Flip-FIopS .« oot i e i ittt e e e e 1-8
Latches and Registers . . ................ e e e e e e e e e 1-8
Monostable MUBIVIDIators . .. .. ...ttt it ettt e e 1-8
Bus Drivers and Transceivers with 3-State QUtPULS . . .. ... .ottt ittt i e 1-9
Dual J-K Flip-FlopS . o ot ittt ittt i et e e e e e e e e 1-9
Bus Drivers and Transceivers with 3-State Outputs and TTL-Compatible Inputs . .............. 1-10
Asynchronous (Ripple-Clock) Counters . . ... ...ttt ittt et 1-10
Programmable Frequency Dividers/Timers . ...... .. ...t ittt 1-10
SYNChronoUS COUNTEIS . . . i ittt e et ettt et et ettt ettt et i nae e 1-11
Magnitude Comparators, Parity Generators/Checkers, and Priority Encoders .. ................ 1-11
Address COmMPArators . ... ..o et e in et e ettt ane e teanse et et een e 1-12
Arithmetic Circuits . ...... ... .. e e 1-12
Error DeteCtors/ComBCIONS . o o vttt e e e e e et et e e e e e 1-12
Data Selectors/MUltipleXers . . .. ..ottt ittt e e e e e e et 1-12
Decoders/DemultipleXers . . .. .ottt e e e e e 1-13
Display Decoders/Drivers . . . ... ot i i e e e e e 1-13
Analog Switches/Multiplexers/Demultiplexers . ... ... ... it 1-13
Random AcCess MEMOMES . . . . . o v ittt ittt ittt ettt et ittt 1-13
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FUNCTIONAL INDEX/SELECTION GUIDE

AND, NAND GATES, BUFFERS, AND INVERTERS

RATINGS AND
DESCRIPTION O:I::T D_IE_;I:;E CHARACTERISTICS I::zﬁ:l:::’ll‘éil
TABLE | PAGE
Totem-pole ‘HCO4 ' 2.4 3-9
Hex Inverters Open-drain ‘HCO5 3-13
Totem-pole ‘HC4049 — — 5-63
Hex Unbuffered Inverters Totem-pole 'HCU04 IX 2-16 3-11
Hex Buffers HC4050 - - 563
‘HC4061 3-403
Totem-pole ‘HCOO 33
Quad 2-Input NAND Gat
uad -inpu ates Open-drain "HCO3 | 24 37
Totem-Pole ‘HCO8 3-15
Quad 2-Input AND Gat
v npy ates Open-drain ‘HCOS 3-17
Hex 2-Input NAND Drivers ‘HC804 " 2.8 3-377
Hex 2-Input AND Drivers ‘HC808 3-381
Triple 3-Input NAND Gates ‘HC10 3-19
Triple 3-Input AND Gates Tot | 'HC11 3-21
Dual 4-Input NAND Gates em-poie "HC20 \ va 3-25
Dual 4-Input AND Gates ‘HC21 3-27
8-Input NAND Gates ‘HC30 3-31
13-Input AND Gates ‘HC133 3-73
OR, NOR, EXCLUSIVE-OR, AND AND-OR-INVERT GATES
. RATINGS AND
OUTPUT DEVICE DESCRIPTIVE
DESCRIPTION CHARACTERISTICS
TYPE TYPE INFORMATION
TABLE [ PAGE
‘HCO2 3-5
Q - NOR
uad 2-Input Gates Totemoale HC36 335
Quad 2-Input OR Gates P ‘HC32 3-33
‘HC7266 | 2-4 3-415
Quad 2-Input Exclusive-NOR Gat
uad &-input Exclusive ates Open-drain "HC266 3-237
‘HC86 3-49
Qi - Exclusive-
uad 2-Input Exclusive-OR Gates "HC386 3273
Hex 2-Input NOR Drivers ‘HC805 u 28 3-379
Hex 2-Input OR Drivers ‘HC832 3-383
Dual 2-Wide 2-Input AND-OR-Invert Gates Totem-pole ‘HC51 3-39
Triple 3-Input NOR Gates ‘HC27 3-29
Triple 3-Input OR Gates '‘HC4075 1 2-4 3-407
Dual 4-Input NOR Gates -‘HC4002 3-385
8-Input OR/NOR Gates ‘HC4078A 3-409
GATE BUFFER/DRIVERS
) RATINGS AND
DESCRIPTION DEVICE CHARACTERISTICS DESCRIPTIVE
F
‘ TYPE TABLE | PAGE INFORMATION
Hex 2-Input NAND Drivers ‘HC804 3-377
Hex 2-Input AND Drivers ‘HC808 " 2.8 3-381
Hex 2-Input NOR Drivers ‘HC805 3-379
Hex 2-Input OR Drivers ‘HC832 3-383

xas X
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FUNCTIONAL INDEX/SELECTION GUIDE

SCHMITT-TRIGGER GATES AND INVERTERS

RATINGS AND
OUTPUT DEVICE DESCRIPTIVE
I
DESCRIPTION TYPE TYPE CHARACTERISTICS INFORMATION
TABLE | PAGE
Hex Inverters ‘HC14 3-23
Totem-pole HC132 55
Quad 2-Input NAND Gates - -
Open-drain ‘HC7003 | 2.4 5-79
Quad 2-Input AND Gates ‘HC7001 5-75
Quad 2-Input NOR Gates Totem-pole ‘HC7002 577
Quad 2-Input OR Gates ‘HC7032 5-85
MULTI-FUNCTION CIRCUITS
DEVICE RATINGS AND DESCRIPTIVE
DESCRIPTION TYPE CHARACTERISTICS INFORMATION
TABLE | PAGE
Inverter, 3-/4-Input NAND/NOR Combination ‘HC7006 | 2-4 5-81
Dual D-Type Flip-Flop, Inverter 2-Input NAND/NOR Combination ‘HC7074 [} 2-6 4-157

SHIFT REGISTERS

RATINGS AND
DEVICE DESCRIPTIVE
DESCRIPTION INPUTS OUTPUTS TYPE CHARACTERISTICS INFORMATION
TABLE PAGE
4-Bit Shift Registers with Clear JK/Parallel Parallel ‘HC195 3-175
4-Bit Bidirectional Shift Registers | o ..\ oz rallel Parallel ‘HC194 . 3171
with Clear
Serial/Parallel,
Clear, Clock Inhibit, 2 Serial ‘HC165 3-131
Shift/Load '
8-Bit Shift Registers 2 Serial, Clear Parallel ‘HC164 v 2-10 3-127
Serial/Parallel, :
Clear, Clock Inhibit, Serial ‘HC166 3-135
Shift/Load i
Serial 'HC597 §-35
8-Bit Shift Regist it -State Parallel
it Shift Registers with Serial/Parallel 3-State Parallel |, rog 5-35
Input Registers {Multiplexed 1/0) 1t} 2-8 *
3-State Serial ‘HC589 4-81
s Parallel ‘HC594 [\ 2-10 5-31
Serial
. . . . 3-State. Parallel ‘HC595 5-33 -
8-Bit Shift Registers with "HC299 425
i - Il
Output Registers Serial/Parallel (;Slt:,“le P":’UZ') "HCa22 " 28 431
uitiplexe "HC323 437
e . . 3-State Serial, ‘HC673 4-103
16-Bit Shift Registers Serial Parallel hCe74 7103
REGISTER FILES
DESCRIPTION FEATURES DEVICE CH‘;:‘I:Zﬁ:R:\S"'Ir?CS DESCRIPTIVE
TYPE INFORMATION
TABLE PAGE
4-by-4 Register Files 3-State Qutputs ‘HC670 n 2-8 5-55

{i’
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FUNCTIONAL INDEX/SELECTION GUIDE

LATCHES AND REGISTERS

RATINGS AND
T E
sescarron et | % | cimmoremsrs | SEscare
TABLE | PAGE
Complementar HETS 343
Quad D-type Latches P Y [ Hcars I 26 2-59
Q only ‘HC77 3-47
Quad D-type Registers Q only, 3-State ‘HC173 3-139
'HC373 3-261
Octal D-type Latches 2ol 3t HCS73 . 28 3301
" Q only, 3-State HCS33 465
v "HC563 3285
‘HCT373 4-51
Q only, 3-State
‘HCTS573 . 3-305
Octal D-type Latches with TTL-Compatible Inputs CTS vil 2-14 20
Q only, 3-State HCTE33 461
v "HCT563 3-289
. ‘HC4724 3-411
8-Bit Addressable Latches Q only "HC259 v 2-10 3233
MONOSTABLE MULTIVIBRATORS
RATINGS AND
E
DESCRIPTION FEATURES D:::,i CHARACTERISTICS |:Ezz:‘l:::ll\(l)il
TABLE | PAGE
¢ Itivi
DL‘la Monostable Mu tllv.lbrators ‘HC221 5.9
with Direct Clear, Positive and
Negative Inputs, and Retriggerable HC123 v 10 53
9 puts. 99 Will not Trigger from Clear | "HC423 521
Complementary Outputs
D-TYPE FLIP-FLOPS
. RATINGS AND
OUTPUT OTHER DEVICE DESCRIPTIVE
DESCRIPTION CHARACTERISTICS
CONFIGURATION . FEATURES TYPE TABLE PAGE INFORMATION
Dual D-type Flip-Flops with Independent clocks,
| ’ 4 3-41
Preset and Clear Complementary Preset, and Clear HC?
Dual D-type Flip-Flops with Independent clocks, .
I ‘ 74 1 2- 4157
2-Input NAND/NOR Gates Complementary | o cet, and Clear HC70 8
Quad D-type Flip-Flops with Complementar Common Clear ‘HC175 3-143
Common Clocks P 4 Output Enable ‘HC379 3-269
Hex D-type Flip-Flops with Qonl Common Clear ‘HC174 3-143
Common Clocks v Output Enable ‘HC378 W 2.10 3-269
Q oﬁl Common Clear ‘HC273 3-239
v Output Enable "HCa77 3-269
Octal D-type Flip-Flops with ‘HC374 3-265
Common Clocks 3-State, Q only Output control HC574 ” . B‘ 3300
3-State, Q onl Output control HCS34 469
- Bony P "HC564 3-293
‘| 74 4-55
QOctal D-type Flip-Flops 3-State, Q only Output control ,:21274 3313
with Common Clocks and HCT533 Vil 2-14 523
TTL-Compatible Inputs 3-State, Q only Output control HCTE64 3297

Texas
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FUNCTIONAL INDEX/SELECTION GUIDE

DUAL J-K FLIP-FLOPS

RATINGS AND
DEVICE DESCRIPTIVE
DESCRIPTION CHARACTERISTICS
TYPE TABLE | PAGE INFORMATION
‘HC73 4-3
Dual J-K Flip-Flops with Clear "HC107 351
Dual J-K Flip-Flops with Preset ‘HC113 3-63
Dual J-K Flip-Flops with Preset, Common Clock, and Common Clear HC78 1} 2-6 48
‘HC114 3-65
. . ‘HC76 3-45
Dual J-K Flip-Flops with Preset and Clear "HC112 350
Dual J-K Flip-Flops with Preset and Clear 'HC109 3-55
BUS DRIVERS AND TRANSCEIVERS WITH 3-STATE OUTPUTS
RATINGS AND
OUTPUT CONTROL DEVICE DESCRIPTIVE
DESCRIPTION DATA INPUTS TYPE CHARACTERISTICS INFORMATION
TABLE | PAGE
X . - N ‘HC125 3-69
Quad Bus Drivers/Receivers True Individual "HC126 369
Quad Bus Transceivers inverting | Independent Enables ‘HC242 3-207
True for A and B Buses ‘HC243 3-207
True ce \ Enabl ‘HC365 3-257
. . Inverting ‘HC366 3-257
Hex Bus Drivers/Receiver
e True Symmetrical Enables HC367 3257
Inverting ‘HC368 3-257
Inverting Symmetrical Enables ‘HC240 3-197
2 Enables ‘HC540 4-73
Octal Bus Drivers/Receivers Complementary Enables | ‘HC241 3-197
True Symmetrical Enables ‘HC244 3-213
2 Enables ‘HC541 . 473
inverting | Independent Enables ‘HC620 3-321
True for A and B Buses ‘HC623 i 2.8 3-321
Inverting ‘HC640 4-93
Octal Bus Transceivers True a.nd Enable and ‘HCB43 4.93
Inverting Direction Control
True ‘HC645 4-93
‘HC245 3-219
True Enable and ‘HCE46 3-325
Octal Bus Transceivers with Regi Inverting | Direction Control 'HC648 3-325
he Inverting | Independent Enables ‘HC651 3-337
True for A and B Buses ‘HC652 3-337
. : . . Independent Enables s
Octal Bus Drivers with Registers Inverting for A and B Buses HC7340 4-163
True Enable and ‘HC659 3-349
8-/9-Bit Bus Transceivers with Parity Inverting | Direction Control ‘HC658 3-349
Checker/Generator True Independent Enables ‘HC665 3-363
Inverting | for A and B Buses 'HC664 3-363
B
XAS
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FUNCTIONAL INDEX/SELECTION GUIDE

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

RATINGS AND
pescawTioN OUIPUT | CONTROL | BEVCE | oylynporpmgms | DESCRRTVE
1 TABLE | PAGE
Quad Bus Transceivers Inverting | Individual Enables 'HCT242 3-209
True for A and B Buses ‘HCT243 3-209
m tnverting Symmetrical Enables ‘HCT240 3-201
m 2 Enables ‘HCT540 4-77
Z Octal Bus Drivers/Receivers Complementary Enables | 'HCT241 3-201
m True Symmetrical Enables ‘HCT244 3-217
0 2 Enables 'HCT541 4-77
'2 Inverting | Independent Enables ‘HCT620 4-89
— True for A and B Buses ‘HCT623 4-89
2 Inverting 'HCT640 4-97
3 Octal Bus Transceivers 'Tn'::r::d Enable and 'HCT643 v | 214 4-97
9 " .
o Direction Control TCT645 297
S True "HCT245 219
> True | Enable and "HCT646 3-331
j Octal Bus Transceivers with Registers Inverting | Direction Control ‘HCT648 3-331
o Inverting | Independent Enables ‘HCT6E51 3-343
2 True for A and B Buses 'HCT652 3-343
True Enable and 'HCTE59 3-357
8-/9-Bit Bus Transceivers with Parity Inverting | Direction Control ‘HCT658 3-357
Checker/Generator True Independent Enables ‘HCT665 3-371
Inverting | for A and B Buses ‘HCT664 3-371
ASYNCHRONOUS (RIPPLE-CLOCK) COUNTERS
DEVICE RATINGS AND DESCRIPTIVE
DESCRIPTION FEATURES TYPE CHARACTERISTICS INFORMATION
TABLE PAGE
7-Bit Binary Counters ‘HC4024 3-391
12-Bit Binary Counters 'HC4040 3-395
14-Bit Binary Counters HC4020 3387
On-Chip Oscillator 'HC4060 v 2-10 3-399
Biguinary or BCD 'HC390 3-275
Dual Decade Counters Setto-8 input "HCA90 3281
Dual 4-Bit Binary Counters ‘HC393 3-275
PROGRAMMABLE FREQUENCY DIVIDERS/TIMERS
RATINGS AND
DEVICE DESCRIPTIVE
DESCRIPTION FEATURES TYPE CHARACTERISTICS INFORMATION
TABLE | PAGE
Programmable Frequency Programming range 22 to 215 ‘HC294 v 2.10 5-11
Dividers/Digital Timers Programming range 22 to 231 ‘HC292 5-11
i
1-10 TeExas
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FUNCTIONAL INDEX/SELECTION GUIDE

SYNCHRONOUS COUNTERS

RATINGS AND

ICE
DESCRIPTION FEATURES D:;Ipi CHARACTERISTICS I::(s)::!::::'ll\éi
TABLE | PAGE 1
Async Clear ‘HC160 3-115
Load v 2-10
Decade Syne Clear Synchronous Loa THC183 3778
Decade Counters with Output Sync Clear . ‘HC692 4-129 2
Multipl -Stat t: 1l 2-8
Registers Async Clear ultiplexed 3-State Outputs ‘HC690 4-129 9
Clock Inhibit ‘HC190 3-155 =
D D h Li v -
ecade Up/Down Async Cloar Asynchronous Load TC193 2-10 3763 <
Decade Up/Down Counters Sync Clear . *HC698 4-137 E
Multiplexed 3-Stat tput 1] .2-8
with Output Registers Async Clear | Multiplexed 3-State Outputs [reears 7137 o
‘HC4022 4-149 o
ivide-by- 1
Divide-by-8 Johnson Counter Sync Clear HC7022 2153 L
Divide-by-10 Johnson Counter | Async Clear "HCa017 v 2-10 4145 =
Async Clear ‘HC161 3-115
4-Bit Bil h d
Bit Binary Sync Clear Synchronous Loa HCT63 ERETS 2
4-Bit Binary Counters Sync Clear . ‘HC693 4-129 o
Multiplexed 3-Stat tput: 11} 2-8
with Output Registers Async Clear ultiplexe ate Quiputs ‘HC691 4-129 wl
Clock Inhibit "HC191 3-155 2
4-Bit Bi D - A hi L v 2-10
Bit Binary Up/Down Asyne Cloar synchronous Load HC193 3763 3
4-Bit Binary Up/Down Counters | Sync Clear ) ‘HC699 4-137
Multiplexed 3-State Output: n 2-
with Output Registers Async Clear e 3-State Outputs ‘HC697 8 4-137
‘HC592 [\ 2-10 5-27
8-Bit Bi ith | t it (|
it Binary with Input Registers | Syne Clear 1 3 3 5tate 110 "HC593 5-27
8-Bit Bi i 1] 2-8
8it Binary with Output Sync Clear | 3-State Outputs "HC590 4-87
Registers
MAGNITUDE COMPARATORS, PARITY GENERATORS/CHECKERS, AND PARITY ENCODERS
RATINGS AND
VICE PTIVE
DESCRIPTION FEATURES D'IE'YP(; CHARACTERISTICS I::(s)(;:: ATION
TABLE PAGE
4-Bit Magnitude Comparators ‘HC85 4-7
‘HC682 4-121
8-Bit Magnitude Comparat P=Q, P>Q Outputs ‘HC684 4-121
't Magnitude Lomparators erabre oot "HC686 v 2-10 2121
P=a Outputs navle ey "HC688 2127
9-Bit Odd/Even Parity Even, Odd Inputs ‘HC180 3-147
Generator/Checkers ‘HC280 3-243
True Output ‘HC659 1]} 2-8 3-349
rue Butputs Enable and ‘HCT659 | VIl | 2-14 3-357
| ting Outputs Direction Control ‘HC658 1]} 2-8 3-349
8-/9-Bit Bus Transceivers with | o 9 DY "HCTE58| Vil 214 3-357
Parity Generator/Checkers True Outputs ‘HC665 i} 2-8 3-363
rue Butpu Independent Enables| ‘HCT665 | VIl 2-14 3-371
Inverting Output for A and B Buses ‘HC664 U} 2-8 3-363
nverting Butputs ' [“hcTesa| v 214 3-371
8-Line to 3-Line Priority Encoders | Enable Inputs and Outputs ‘HC148 3-93
10-L|ne. D.ectmal to 4-Line HC147 v 2-10 3.93
BCD Priority Encoders
%
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FUNCTIONAL INDEX/SELECTION GUIDE

ADDRESS COMPARATORS

RATINGS AND
DESCRIPTION FEATURES D:‘YI:;E CHARACTERISTICS l::gﬁz:l-'ll\:\l
TABLE PAGE
5 . Output Enable i ‘HC677 4-109
16-Bit to 4-8it Address Comparators Tatched Output "HC678 . - 2109
, ) Output Enable \ ‘HC679 4115
12-Bit to 4-Bit Address Comparators Tatched Output "HCB80 2715
ARITHMETIC CIRCUITS
RATINGS AND .
DESCRIPTION D_f_::f: CHARACTERISTICS l::iﬁ:::‘:‘ll‘éil
: TABLE PAGE
16 Functions ‘HC181 3-149
4-Bit Arithmetic Logic Units/Function Generators 8 Functions ‘HC381 5-17
16 Functions ‘HC881 6-57
4-Bit ALU with Ripple Carry ‘HC382 v 2-10 5-17
4-Bit Adders ‘HC283 4-21
N 16-Bit ‘HC182 5-7
Look-Ahead Cariy Generators 3981t "HC8832 559
ERROR DETECTORS/CORRECTORS
RATINGS AND
DESCRIPTION D:‘Y,:;E CHARACTERISTICS I::zg;’:::i
TABLE PAGE
16-Bit Paralle! Error Detection and Correction ‘HC630 " 2.8 5-41
32-Bit Parallel Error Detection and Correction ‘HC632 5-45
DATA SELECTORS/MULTIPLEXERS
RATINGS AND
DESCRIPTION INPUTS OUTPUTS DEVICE CHARACTERISTICS DESCRIPTIVE
TYPE INFORMATION
TABLE | PAGE
Inverting ‘HC152 3-103
Complementary ‘HC151 3-99
Enable
. . ‘HC251 3-221
8-Line to 1-Line
Transparent Latches, Complementary .
‘HC354 4-43
Enable 3-State
Registers, Enable ‘HC356 4-47
True, 3-State 'HC253 " 2.8 3-225
3 R Inverting, 3-State ‘HC353 3-253
Dual 4-Line to 1-Line Independent Enables Troe HC153 3707
Inverting ‘HC352 3-249
True ‘HC157 3-111
Inverting ‘HC158 3-111
Quad 2-Li 1-Li 1
ua ne to 1-Line Common Enable Troe, 3.5teto "HC257 3229
Inverting, 3-State ‘HC258 3-229
Quad 2-Line to 1-Line True “HC298 wv | 210 3245
with Storage
Octal 2-Line to 1-Line input Registers True, 3-State ‘HC604 m 2-8 3-317

{ip
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FUNCTIONAL INDEX/SELECTION GUIDE

DECODERS/DEMULTIPLEXERS

RATINGS AND
DESCRIPTION FEATURES OUTPUTS D:;’L(E:E CHARACTERISTICS I:;s.'»g:::’ll‘éz
TABLE | PAGE
2 Enables Inverting 'HC154 4-9
4-Line to 16-Line Iinput Latches, True ‘HC4514 5-71
_ i Output Enable Inverting HC4515 W 2.10 5-71
4-Line to 10-Line HC42 337
BCD-to-Decimal ' 3
‘HC238 3-187
True
3 Ensbles 'HCT238 Vvill 2-15 3-191
Inverting ‘'HC138 v 2-10 3-83
3-Line 1o 8-Line 'HCT138 il 2-15 3-87
True ‘HC237 v 2-10 3-179
' 3 Enables, "’ ‘HCT237 Vil 2.15 3-183
Address Latches Inverti 'HC137 v 2-10 3-75
nverting ‘HCT137 Vil 215 3-79
. . Inverting ‘HC139 3-91
| 2- . -
Dual 2-Line to 4-Line Independent Enables Troe TC239 v 2-10 3195
DISPLAY DECODERS/DRIVERS
RATINGS AND
DESCRIPTION D:\YI:;E CHARACTERISTICS I::z‘;:::];“l\(l)il
TABLE PAGE
BCD-to-7-Segment Decoders/Drivers with Input Latches ‘HC4511 v 2-10 5-69
ANALOG SWITCHES/MULTIPLEXERS/DEMULTIPLEXERS
DEVICE RATINGS AND DESGRIPTIVE
DESCRIPTION : TYPE CHARACTERISTICS INFORMATION
TABLE PAGE
‘HC4016 - - 5-61""
A , .
Quad Analog Switch/Transmission Gate  |= =1 oo o omoTs "HC4316 - - 5-67
8-Channel Analog Muitiplexer/Demultiplexer ‘HC4051 - - 5-65
Dual 4-Channel Analog Multiplexer/Demultiplexer '‘HC4052 - - 5-65
Triple 2-Channe! Analog Multiplexer/Demultiplexer ‘HC4053 - - 5-65

RANDOM ACCESS MEMORIES

RATINGS AND .
DESCRIPTION | ORGANIZATION FEATURES D::LZE CHARACTERISTICS l:ggﬁ::’_:l‘t’;
TABLE PAGE
! "HC189 i 2.8 11
ca.Bit 16 x4 . 3-State Inverting Outputs THCT189 i PR T
3-State Noninverting Outputs ‘HC219 n 2-8 4-11
"HCT219 Vil 214 Z15

{i’
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PARAMETER MEASUREMENT INFORMATION

-—

FROM OUTPUT TEST
UNDER TEST ] POINT
I "
LOAD CIRCUIT
PARAMETER c !
tpd Standard outputs 50 pF
or P

% High-current outputs® . 50 pF or 160 pF

tCL includes probe and test fixture capacitance.

$High-current outputs are indicated by the D> in the logic symbol.

FIGURE 1. TOTEM-POLE OUTPUTS

NOILYIWHOLNI TVHINIO

—1[——-— Vee

S RL=1ka
b

FROM OUTPUT _ ¢ TEST
UNDER TEST POINT

_I_cl_=so pFt

LOAD CIRCUIT

fCl_ includes probe and test fixture capacitance.

FIGURE 2. OPEN-DRAIN OUTPUTS

' PARAMETER | Ry

st ct [ S2
tPzH S0pF| open | cLosep|.
TEST ten 1ka or
RL tpzL 150 pF | CLOSED | OPEN
tPHZ OPEN CLOSED
tdi 1k 0 pF
cL : ds ez | 50 °F Imclosep [ oren
s2 50 pF
= tpd OF tt - or OPEN OPEN
160 pF
LOAD CIRCUIT 1“CL includes probe and test fixture capacitance.

FIGURE 3. 3-STATE OUTPUTS

{i’
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PARAMETER MEASUREMENT INFORMATION

— —— —— Vcc

REFERENCE

INPUT s0%
| ov
 —
—tes—» i
| g Vce
DATA 14 90% 0% K|
ineuT  50% : | 5':’;%
o
% | | | ov
et jp— tf
VOLTAGE WAVEFORMS

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

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

——————=—\Vcc

HIGH-LEVEL
PULSE

50%

ov

LOW-LEVEL
PULSE

VOLTAGE WAVEFORMS

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

FIGURE 5. HC AND HCU — PULSE DURATIONS

e

GENERAL INFORMATION
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PARAMETER MEASUREMENT INFORMATION

—————— = — —— = V(e

INPUT 7F 50% ' \\50%
! | ov

I 1
F—'P LH—P} J¢——tpHL—P
|

1

—=—=— — VoH

!
|
g | | A~ 90% ! 90%
e | |
l 10% ¥ | 10% v
| 1t | —D—i— oL
H—IPHL—)i ——tpLH—
|

| "Vou
OUT-OF-PHASE 90% " 50% LA~ 90%
OUTPUT R I
| Yot0% 10%
tf —P—i— ——l—t,

VOLTAGE WAVEFORMS

1(,— 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, Zo;t = 509, t, = 6 ns, ty = 6 ns.

FIGURE 6. HC AND HCU — PROPAGATION DELAY TIMES AND OUTPUT TRANSIfION TIMES

Vee
OUTPUT CONTROL 50% 50% :
(Low-level enabling} | B

I 1
4—'?21.——»’ —tPLz—

OUTPUT I——— ~Vec
WAVEFORM 1 50%
{See Note 2) :
e—tpzH—>l
|

OUTPUT |
WAVEFORM 2 50%
(See Note 2)-

NOILVINHOLNI TVYHINIO

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 = 500, t; = 6 ns, tf = 6 ns.

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

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

FIGURE 7. HC AND HCU — ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

i
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PARAMETER MEASUREMENT INFORMATION

NOTE 1:

NOTES:

—_————3V

REFERENCE

INPUT 13v |
le 4 i ov
lad 1) L ]
e—tou—> 1
| oY 23V e — 3v
DATA ] l 2. V] oy
ineuT 13V | : o3V
- i | ———0 V
o et
VOLTAGE WAVEFORMS

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR < 1 MHz, 25yt = 50 Q, t; = 6 ns, tf = 6 ns.

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

—— — e ——— 3V

HIGH-LEVEL

PULSE 13V

[ ov

| | 3v

LOW-LEVEL
PULSE

VOLTAGE WAVEFORMS

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, t; = 6 ns, tf = 6 ns.
2. For clock inputs, fmay is measured when the input duty cycle is 50%.

FIGURE 9. HCT — PULSE DURATIONS

.
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