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INTRODUCTION

During the last several years, the scale of integration of LSI's has increased rapidly. Because of this
progress, heat radiation has become a big problilem, similar to the way that bipolar LSI’s have been struggling
for many years, it is well known that only CMOS technology can reduce this problem. The use of CMOS
technology has been increasing in the field of LSl's such as high performance microprocessors and large
capacity memories. Additionally, high speed CMOS devices utilizing microlithography technology have been

developed as general purpose logic IC’s interfacing with these high performance LSI’s.

Since the introduction of the TC74HCxxx series as a high speed CMOS logic family as a new generation in
1982, TOSHIBA has produced 176 type numbers to the present time for use a variety of applications. Because
the 74HC series is a CMOS design, it is susceptible to latch—up; and because of a thin gate oxide structure,
electrostatic discharge (ESD) is also a problem. TOSHIBA has been working on development of CMOS devices

which overcome these problems.

In response to the latch—up and ESD issues, and, as a consequence of improvements in design rules and
processes, TOSHIBA has revised the TC74HCxxx series and now produces the TC74HCxxxA series. This
revision has ample capacity for handling ESD as well as the elimination of latch—up in normal applications.
The TC74HCxxxA series also provides an increased speed of operation of 20% to 30% over the original series.
The original TC74HCxxx series will be replaced with the “A” revision series which is upward compatible.
Presently, TOSHIBA produces 100 TC74HCxxxA part types and will have more than 200 part types by the
middle of 1989.

This book provides technical information on TOSHIBA’s TC7T4HCxxxA series of high speed C?MOS devices.
In addition, this book contains technical information on TC74HCxxx products for which the “A” versions are

still under development.

The information contained in this data book is subject to change without notice.



NOTE:

TOSHIBA does not assume any responsibility for use of any circuity
described; no circuit patent licenses are implied, and TOSHIBA re-
serves the right, at any time without notice, to change said circuitry.

© 1988 TOSHIBA Corporation
All Rights Reserved



CHANGE-OVER TO THE NEW ENHANCED VERSION

(Announce of the discontinuation of current products)

TOSHIBA has been producing 176 types of TC74HCxxx series since 1982 which are well accepted in
the world—wide market place.

The last year, TOSHIBA started suppiying a new enhanced version which is employed with refined
design and process technologies resulting the higher performance of AC characteristics, ESDS, and
reliability etc.

Now TOSHIBA recommends customers to replace the current version with the new enhanced version.
Already 100 part-numbers of current 74HCxxx series are announced in July ‘88 to be discontinued at
the end of March ‘89.

In this time period customers are kindly requested to change—over from the current version to the
new enhanced version.

The new enhanced version is named TC74HCxxxA series available both in DIP and SOP which will
surely, TOSHIBA believes, satisfy custom’s requirement.

(Maintenance—Discontinued TYPE LIST.)

TYPE NO. TYPE NO. TYPE NO. TYPE NO. TYPE NO.
TC74HC 00P/F| [TC74HC 77P/F| [TC14HC  163P/F| [TC74HC  283P/F| |[TC74HC  574P/F
02P/F 85P/F 164P/F 298P/F 595P
03P/F 109P/F 165P/F 299P 597P/F
04P/F 125P/F 166P/F 323P 640P/F
U04P/F 126P/F 174P/F 367P/F T640P/F
T04P/F 131P/F 175P/F 368P/F 643P/F
08P/F 132P/F 238P/F 373P/F T643P/F
10P/F 133P/F 240P/F 374P/F 646P
11P/F 137P/F T240P/F T374P/F T646P
14P/F 138P/F 241P/F 375P/F 648P
TC74HC 20P/F| TCT4HC T138P/F| TCT4HC T241P TC74HC  386P/F| [TCT4HC T648P
21P/F 139P/F 244P/F 390P/F 651P
27P/F 151P/F T244P/F 393P/F T651P
32P/F 154P 245P/F 533P/F 652P
42P/F 155P/F T245P/F 534P/F T652P
51P/F 157P/F 251P/F 540P/F 688P/F
73P/F 158P/F 257P/F 541P/F 4002P/F
T4P/F 160P/F 258P/F 563P/F 4075P/F
75P/F 161P/F 273P/F 564P/F T7007P/F
76P/F 162P 280P/F 573P/F 7266P/F
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1. HIGH SPEED CMOS PRODUCT GUIDE

Type Number

Function

Page

TC74HC  00AP/AF*

TO00AP/AF
02AP/AF¥
TO02AP/AF¥
03AP/AF¥
04AP/AF*
T04AP/AF*
U04AP/AF¥

05AP/AF

07AP/AF

QUAD 2-INPUT NAND GATE

QUAD 2-INPUT NAND GATE

QUAD 2-INPUT NOR GATE

QUAD 2-INPUT NOR GATE

QUAD 2-INPUT NAND GATE (OPEN DRAIN)
HEX INVERTER

HEX INVERTER

HEX INVERTER

HEX INVERTER (OPEN DRAIN)

HEX BUFFER (OPEN DRAIN)

106

109
112
115
118
121

TC74HC  08AP/AF*
TO0SAP/AF
09AP/AF
10AP/AF¥
11AP/AF¥
14AP/AF*
20AP/AF*
21AP/AF*
2TAP/AF*
30P/F

QUAD 2-INPUT AND GATE

QUAD 2-INPUT AND GATE

QUAD 2-INPUT AND GATE (OPEN DRAIN)
TRIPLE 3—-INPUT NAND GATE

TRIPLE 3—-INPUT AND GATE

HEX SCHMITT INVERTER

DUAL 4-INPUT NAND GATE

DUAL 4-INPUT AND GATE

TRIPLE 3—-INPUT NOR GATE

8—INPUT NAND GATE

127
130
133
136
139
142
145

TC74HC  32AP/AF
T32AP/AF
42AP/AF*
51AP/AF*
T3AP/AF
TAAP/AF¥
T74AP/AF
T5AP/AF
T6AP/AF
TIAP/AF

QUAD 2-INPUT OR GATE

QUAD 2-INPUT OR GATE

BCD TO DECIMAL DECODER

DUAL 2W-21 AND/OR INVERT GATE

DUAL J-K FLIP-FLOP WITH CLEAR

DUAL D FLIP-FLOP WITH PRESET AND CLEAR
DUAL D FLIP-FLOP WITH PRESET AND CLEAR
4-BIT D-TYPE LATCH

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR
4-BIT D-TYPE LATCH

148

151
155
159
163

167
171
175

TC74HC  85AP/AF*
86P/F
T86AP/AF
107P/F
109AP/AF*
112P/F
113P/F
123P/F
123AP/AF
125AP/AF*

4-BIT MAGNITUDE COMPARATOR

QUAD EXCLUSIVE OR GATE

QUAD EXCLUSIVE OR GATE

DUAL J-K FLIP-FLOP WITH CLEAR

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR
DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR
DUAL J-K FLIP-FLOP WITH PRESET

DUAL MONOSTABLE MULTIVIBRATOR

DUAL MONOSTABLE MULTIVIBRATOR (tw out=1.0 » Cx » Rx)
QUAD BUS BUFFER (3-STATE)

179
184

188
193
197
202
207

215

TC74HC 126AP/AF
131AP/AF
132AP/AF-
133AP/AF
137AP/AF

T137P/F
138AP/AF*

T138AP/AF¥
139AP/AF*

T139AP/AF

QUAD BUS BUFFER (3-STATE)
3-TO-8 LINE DECODER/LATCH

QUAD 2-INPUT SCHMITT NAND GATE
13-INPUT NAND GATE

3—-T0O—8 LINE DECODER/LATCH
3—-TO—8 LINE DECODER/LATCH
3-TO—-8 LINE DECODER

3-TO-8 LINE DECODER

DUAL 2-TO—4 LINE DECODER

DUAL 2-TO-4 LINE DECODER

215
219
223
226
229
234
240
244
248




Type Number

Function

Page

TC74HC

147P/F
148P/F
151AP/AF*
163P/F
154AP
155AP/AF¥*
157AP/AF*
T157AP/AF
158 AP/AF*
T158AP/AF

10-TO-4 LINE PRIORITY ENCODER
8—T0-3 LINE PRIORITY ENCODER
8-CHANNEL MULTIPLEXER

DUAL 4-CHANNEL MULTIPLEXER
4-T0-16 LINE DECODER

DUAL 2-TO-4 LINE DECODER

QUAD 2-CHANNEL MULTIPLEXER

QUAD 2-CHANNEL MULTIPLEXER

QUAD 2-CHANNEL MULTIPLEXER (INV.)
QUAD 2-CHANNEL MULTIPLEXER (INV.)

251
255
260
264
270
274
278

278

TC74HC

160AP/AF
161AP/AF¥
162AP/AF
163AP/AF*
164AP/AF*
T164AP/AF
165AP/AF*
166 AP/AF*
173P/F
174AP/AF*

SYNC.DECADE COUNTER WITH ASYNC.CLEAR
SYNC.BINARY COUNTER WITH ASYNC.CLEAR
SYNC.DECADE COUNTER WITH SYNC.CLEAR
SYNC.BINARY COUNTER WITH SYNC.CLEAR
8-BIT SIPO SHIFT REGISTER

8—BIT SIPO SHIFT REGISTER

8-BIT PISO SHIFT REGISTER

8—BIT PISO SHIFT REGISTER

QUAD D-TYPE REGISTER (3—-STATE)

HEX D FLIP-FLOP WITH CLEAR

282
282
282
282
292

296
302
308
313

TC74HC

T174AP/AF
175AP/AF¥
181P
182P/F
190P/F
191P/F
192P/F
193P/F
194P/F
195P/F

HEX D FLIP-FLOP WITH CLEAR
QUAD D FLIP-FLOP WITH CLEAR
ALTHMETIC LOGIC UNIT

LOOK AHEAD CARRY LOGIC

BCD UP/DOWN COUNTER

4-BIT BINARY UP/DOWN COUNTER
SYNC.UP/DOWN DECADE COUNTER
SYNC.UP/DOWN BINARY COUNTER
4-BIT PIPO SHIFT REGISTER

4-BIT PIPO SHIFT REGISTER

317
321
332
339
339
349
349
358
364

TC74HC

221P/F
221AP/AF
237P/F
238AP/AF
240AP/AF
T240AP/AF
241AP/AF
T241AP/AF
242P/F
243P/F

DUAL MONOSTABLE MULTIVIBRATOR

DUAL MONOSTABLE MULTIVIBRATOR (tw out=1.0 » Cx « Rx)
3-TO-8 LINE DECODER/LATCH

3-TO-8 LINE DECODER

OCTAL BUS BUFFER (3-STATE/INV.)

OCTAL BUS BUFFER (3—STATE/INV.)

OCTAL BUS BUFFER (3—-STATE)

OCTAL BUS BUFFER (3—-STATE)

QUAD BUS TRANSCEIVER (3—STATE/INV.)
QUAD BUS TRANSCEIVER (3-STATE)

370

378
384
388
392
388
392
396
396

TC74HC

244AP/AF
T244AP/AF
245AP/AF
T245AP/AF
251AP/AF
253P/F
257TAP/AF¥
T257AP/AF
258AP/AF
T258AP/AF

OCTAL BUS BUFFER (3—-STATE)

OCTAL BUS BUFFER (3—-STATE)

OCTAL BUS TRANSCEIVER (3-STATE)

OCTAL BUS TRANSCEIVER (3-STATE)
8-CHANNEL MULTIPLEXER (3-STATE)
DUAL 4-CHANNEL MULTIPLEXER (3-STATE)
QUAD 2-CHANNEL MULTIPLEXER (3-STATE)
QUAD 2-CHANNEL MULTIPLEXER (3—-STATE)

QUAD 2-CHANNEL MULTIPLEXER (3-STATE/INV.)
QUAD 2-CHANNEL MULTIPLEXER (3—-STATE/INV.)

388
392
401
405
409
264
413

413




Type Number

Function

Page

TC74HC 259P/F
266AP/AF
273AP/AF

T273AP/AF
279P/F
280AP/AF
283AP/AF*
298AP/AF
299AP/AF
323AP/AF

8-BIT ADDRESSABLE LATCH

QUAD EXCLUSIVE NOR GATE

OCTAL D FLIP-FLOP WITH CLEAR
OCTAL D FLIP-FLOP WITH CLEAR

QUAD S-R LATCH

9-BIT PARITY GENERATOR/CHECKER

4-BIT BINARY FULL ADDER

QUAD 2-CHANNEL MULTIPLEXER/REGISTER
8-BIT PIPO SHIFT REGISTER

8—BIT PIPO SHIFT REGISTER

417
423
426

430
434
438
442
446
446

TC74HC 352AP/AF
353AP/AF
354P/F
356P/F
365P/F
366P/F
367TAP/AF*
368AP/AF*
373AP/AF

T373P/F

DUAL 4-TO-1 MULTIPLEXER

DUAL 4-TO-1 MULTIPLEXER (3-STATE)
8-CHANNEL MULTIPLEXER/REGISTER
8—~CHANNEL MULTIPLEXER/REGISTER
HEX BUS BUFFER (3—-STATE)

HEX BUS BUFFER (3—STATE/INV.)

HEX BUS BUFFER (3—STATE)

HEX BUS BUFFER (3—-STATE/INV.)
OCTAL D-TYPE LATCH (3—STATE)
OCTAL D-TYPE LATCH (3—STATE)

452
458
464
464
469
469
473
477

TC74HC 374AP/AF

T374AP/AF
3756AP/AF
377P/F
386AP/AF
390AP/AF¥
393AP/AF*
423P/F
423AP/AF
533AP/AF

OCTAL D-TYPE FLIP-FLOP (3—-STATE)

OCTAL D-TYPE FLIP-FLOP (3-STATE)

QUAD D-TYPE LATCH

OCTAL D-TYPE FLIP-FLOP

QUAD EXCLUSIVE OR GATE

DUAL DECADE COUNTER

DUAL BINARY COUNTER

DUAL MONOSTABLE MULTIVIBRATOR

DUAL MONOSTABLE MULTIVIBRATOR (tw out=1.0 « Cx » Rx)
OCTAL D-TYPE LATCH (3—STATE/INV.)

482
486
490
494
499
502
508
512

473

TC74HC T533AP/AF
534AP/AF
T534AP/AF
540AP/AF

T540P/F
541AP/AF

T541P/F
563AP/AF

T563P/F
564AP/AF

OCTAL D-TYPE LATCH (3—STATE/INV.)
OCTAL D-TYPE FLIP-FLOP (3—STATE/INV.)
OCTAL D-TYPE FLIP-FLOP (3—STATE/INV.)
OCTAL BUS BUFFER (3-STATE/INV.)

OCTAL BUS BUFFER (3—-STATE/INV.)

OCTAL BUS BUFFER (3-STATE)

OCTAL BUS BUFFER (3—-STATE)

OCTAL D-TYPE LATCH (3—STATE/INV.)
OCTAL D-TYPE LATCH (3—STATE/INV.)
OCTAL D-TYPE FLIP-FLOP (3—STATE/INV.)

482
486
520
524
520
524
529
533
539

TC74HC T564P
573AP/AF

T573P
574AP/AF

T574P

590P

592P
593AP/AF
595AP/AF¥
597TAP/AF

OCTAL D-TYPE FLIP-FLOP (3—-STATE/INV.)
OCTAL D-TYPE LATCH (3-STATE)

OCTAL D-TYPE LATCH (3-STATE)

OCTAL D-TYPE FLIP-FLOP (3-STATE)

OCTAL D-TYPE FLIP-FLOP (3-STATE)

8-BIT BINARY COUNTER/REGISTER (3-STATE)
8-BIT REGISTER/BINARY COUNTER

8-BIT REGISTER/BINARY COUNTER (3-STATE)
8—BIT SHIFT REGISTER/LATCH (3-STATE)
8-BIT LATCH/SHIFT REGISTER

543
529
533
539
543
549
557

565
571




Type

Number

Function

Page

TC74HC

620P

623P

640AP/AF
T640AP/AF

643AP/AF
T643AP/AF

646AP
‘T646 AP

648AP
T648AP

OCTAL BUS TRANSCEIVER (3-STATE/INV.)
OCTAL BUS TRANSCEIVER (3-STATE)

OCTAL BUS TRANSCEIVER (3—STATE/INV.)
OCTAL BUS TRANSCEIVER (3-STATE/INV.)
OCTAL BUS TRANSCEIVER (3-STATE)

OCTAL BUS TRANSCEIVER (3—-STATE)

OCTAL BUS TRANSCEIVER/REGISTER (3—STATE)
OCTAL BUS TRANSCEIVER/REGISTER (3—-STATE)
OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.)
OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.)

577
577
401
405
401
405
582
588
582
588

TC74HC 651AP

OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.)

593

T651AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.) 24 599
652AP OCTAL BUS TRANSCEIVER/REGISTE (3-STATE) 24 593

T652AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 24 599

670P 4-WORD x 4-BIT REGISTER FILE (3-STATE) 16 604
688AP/AF | 8—BIT EQUALITY COMPARATOR 20 611
T688AP/AF | 8-BIT EQUALITY COMPARATOR 20 —

690P DECADE COUNTER REGISTER (3-STATE) 20 615

691P 4-BIT BINARY COUNTER REGISTER (3-STATE) 20 615

692P DECADE COUNTER REGISTER (3—-STATE) 20 627

TC74HC 693P 4-BIT BINARY COUNTER REGISTER (3-STATE) 20 627
696P U/D DECADE COUNTER/REGISTER (3—STATE) 20 639

697P U/D 4-BIT BINARY CTR./REGISTER (3-STATE) 20 639

698P U/D DECADE COUNTER/REGISTER (3—-STATE) 20 650

699P 4-BIT BINARY CTR./REGISTER (3-STATE) 20 650
4002AP/AF | DUAL 4-INPUT NOR GATE 14 662
4016AP/AF | QUAD BILATERAL SWITCH 14 —

4017P/F DECADE COUNTER/DIVIDER 16 665

4020P/F 14-STAGE BINARY COUNTER 16 671

4022P/F OCTAL COUNTER/DIVIDER 16 676

TC74HC 4024P/F 7-STAGE BINARY COUNTER 14 682
4028P/F BCD-TO-DECIMAL DECODER 16 687

4040P/F 12-STAGE BINARY COUNTER 16 692

4049P/F HEX BUFFER (INV.) 16 697

4050P/F HEX BUFFER 16 697
4051AP/AF | 8-CHANNEL ANALOG MULTIPLEXER 16 701
4052AP/AF | DUAL 4-CHANNEL ANALOG MULTIPLEXER 16 701
4053AP/AF¥ TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 16 701

4060P/F 14-STAGE BINARY COUNTER/OSCILATOR 16 708

4066P/F QUAD BILATERAL SWITCH 14 714

TC74HC 4072P/F DUAL 4-INPUT OR GATE 14 719
4075AP/AF | TRIPLE 3-INPUT OR GATE 14 723

4078P/F 8—-INPUT OR/NOR GATE 14 726

4094P/F 8—BIT SIPO SHIFT REGISTER/LATCH (3-STATE) 16 730

40102P DUAL BCD PROGRAMMABLE DOWN COUNTER 16 737

40103P 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 16 737
40105AP/AF | 4 BITS x16 WORDS FIFO REGISTER 16 748

4316AP QUAD BILATERAL SWITCH 16 —

4351AP 8—CHANNEL ANALOG MULTIPLEXER 20 —

4352AP DUAL 4-CHANNEL ANALOG MULTIPLEXER 20 —




Type Number

Function

Page

TC74HC 4353AP
4511P/F
4514P
4515P
4518P/F
4520P/F
4538P/F
4543P/F

T7007AP/AF
7240AP/AF

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER
BCD TO 7 SEGMENT LATCH/DECODER/DRIVER
4-T0O-16 LINE DECODER/LATCH -

4-TO-16 LINE DECODER/LATCH (INV.)

DUAL DECADE COUNTER

DUAL 4-BIT BINARY COUNTER

DUAL MONOSTABLE MULTIVIBRATOR

BCD TO 7 SEGMENT LATCH/DECODER/DRIVER
HEX BUFFER

OCTAL BUS BUFFER (3-STATE/INV.)

755
762
762
767
767
774
782
788

TC74HC 7241AP/AF
T244AP/AF
T266AP/AF
7292P
7294P
T640AP/AF
T643AP/AF
7645AP/AF

OCTAL BUS BUFFER (3-STATE)

OCTAL BUS BUFFER (3—-STATE)

QUAD EXCLUSIVE NOR GATE
PROGRAMMABLE DIVIDER/TIMER
PROGRAMMABLE DIVIDER/TIMER

OCTAL BUS TRANSCEIVER (3—-STATE/INV.)
OCTAL BUS TRANSCEIVER (3-STATE)
OCTAL BUS TRANSCEIVER (3—STATE)

423
791
791

« All DIP 24pin products service as enclosure of the narrow type (300mil)

« — denotes the products under development

« TOSHIBA is expanding the number of “A” series

« The type numbers marked * have “FN” product

10




2.HIGH SPEED CMOS SELECTION GUIDE

GATE NAND TAHCO0A T74HCTO0A 74HCO03A 74HCI0OA T4HC20A T4HC30  T74HCI32A T4HCI33A
NOR T4HC02A T4HCTO2A T74HC2TA T74HC4002A T4HCA0T8
AND T4HCOBA T4HCT08A T4HC09A T4HCIIA 74HC21A
OR TAHC32A T4HCT32A T4HC4072  T4HC40T5A T4HCLOT8
INVERTER,BUFFER TAHCO4A TAHCTO4A TAHCUO4A T4HCOSA TAHCI4A T4HCAM9  T4HC4050
T4HCTT007A  T4HCOTA
EXCLUSIVE OR/NOR  |74HC86 T4HCT86A T74HC266A T4HC386A T4HCT266A
SCHMITT TRIGGER T4HCH4A T4HCIRA
MULT1 FUNCTION T4HC51A
LEVEL SHIFTER TAHC4049  T4HCA4050
BUS BUFFER T4HC125A T4HCI126A T4HC240A T4AHCT240A T4HC241A T4HCT241A T4HC244A
T4HCT244A 74HC365 74HC366  T4HC367TA T4HC368A T4HCS540A TAHCTS540
TAHC541A T4HCTS541  T4HCT240A T4HCT241A T4HCT244A
T4HC242  TAHC243  T4HC245A T4HCT245A TAHCE20  T4HC623
BUS TRANSCEIVER TAHC640A TAHCT640A TAHC643A TAHCT643A T4HC646A TAHCT646A
TAHC648A TAHCT68A TAHCESIA TAHCTES1A TAHCE52A TAHCTE52A
TAHCT640A T4HCT643A TAHCT645A
FLIP-FLOP | J-K FLIP-FLOP T4HCT3A T4HCT6A T4HC107 _ T4HCI09A TAHCli2  T4HCI3
D FLIP-FLOP T4HCT4A T4HCTT4A T4HCIT4A T4HCIT5A TAHC273A T4HC37T TAHCTIT4
3-STATE T4HC3T4A T4HCT3T4A T4HC534A T4HCT534A TAHC564A TAHCTS64
T4HCS5T4A T4HCTST4A  T4HCB46A TAHCT646A T4HCB48A TAHCTGA8A
T4HC651A T4HCTE51A T4HC652A TAHCT652A
LATCH T4HCT5A TAHCTTA T4HC259  T4HC3T5A
3-STATE T4HC373A T4HCT373  74HC533A T4HCT533  7TAHCH63A T4HCT563
T4HC573A T4HCTST3
MULTI VIBRATOR T4HC123  7TAHC221  TAHC423  T4HC4538  74HCI23A*  T4HC221A*  TAHCA23A*
DECODER T4HC42A T4HCI3IA TAHCISTA T4HCTIST  T4HCI3BA THCTIS8  74HCI39A
TAHCI54A TAHCIS5A TAHC237  T4AHC238A T4HCA028  TAHC4514  T4HCA515
[ T-SEGMENT |74HC4511 _ TAHC4543
ENCODER TAHC147  T4HC148
REGISTER T4HCI64A T4HCTI64A T74HCI65A TAHCI66A T4HCIT3  T4HC194  T4HC1%
T4HC299A TAHC323A T4HC595A TAHCH9TA TAHCA094
MULTI PORT | T4HC670
FIFO T4HC40105A
COUNTER BINARY T4HCI61A T4HCI63A T4HCI91  74HC193  T4HC393A T4HC590  74HC592
T4HC593A TAHCGI!  T4HC693  TAHC6IT  T4HCEY  TAHC4520
DECADE T4HCI60A T4HCI62A T4HCI90  7T4HC192  T4HC390A T4HC690  TAHC692
T4HC69%6  TAHC698  T4HC4518
DIVIDER TAHCL01T  T4HC4020  TAHCA022  T4HCA024  74HC4040  T4HC4060
TAHCA0102  7T4HC40103  T4HCT292  TAHCT294
MULTIPLEXER ANALOG TAHC4051A  T4HC4052A T4HCA053A T4HCAIS1A TAHCAFH2A TAHCA353A
DIGITAL T4HCI51A T4HCI53  T4HCISTA T4HCTISTA T4HCI58A TAHCTI58A TAHC251A
T4HC253  TAHC25TA T4HCT257  T4HC258A T4HCT258A 74HC298A T4HC352A
T4HC353A TAHC354  TAHC356
ANALOG SWITCH TAHC4016  T4HCA066
TAHC4316A
COMPARATOR TAHC85A TAHC688A TAHCT688A
ADDER TAHC283A
ALU T4HCI81  TAHC182
PARITY TREE T4HC280A

Including under development type number

x)tw out=1.0eCxeRx
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GATE

Type . Equivalent Equivalent Pin
Number Function LSTTL CMOS. Number
74HC 00 |QUAD 2-INPUT NAND GATE LS00 4011, 7400 14
74HC TOO |QUAD 2-INPUT NAND GATE LS00 4011, 7400 14
74HC 03 [QUAD 2-INPUT NAND GATE (OPEN DRAIN) LS03 %40107,%5029 14
74HC 10 |TRIPLE 3-INPUT NAND GATE LS10 4023 14
74HC 20 |DUAL 4-INPUT NAND GATE LS20 4012 14
74HC 30 |8-INPUT NAND GATE LS30 4068 14
74HC 133 |13-INPUT NAND GATE L8133 16
74HC 02 |QUAD 2-INPUT NOR GATE LS02 4001 14
74HC TO2 |QUAD 2-INPUT NOR GATE LS02 4001 14
74HC 27 |TRIPLE 3-INPUT NOR GATE LS27 4025,%4000 14
74HC4002 | DUAL 4-INPUT NOR GATE *1S25 4002 14
74HC4078 | 8-INPUT OR/NOR GATE 4078 14
74HC 08 |QUAD 2-INPUT AND GATE LS08 4081 14
74HC TO8 |QUAD 2-INPUT AND GATE 1S08 4081 14
74HC 09 |QUAD 2-INPUT AND GATE (OPEN DRAIN) LS09 4081 14
74HC 11 |[TRIPLE 3-INPUT AND GATE LS11 4073 14
74HC 21 |[DUAL 4-INPUT AND GATE LS21 4082 14
74HC 32 [QUAD 2-INPUT OR GATE L1832 4071 14
74HC 32 |QUAD 2-INPUT OR GATE L1832 4071 14
74HC4075 | TRIPLE 3-INPUT OR GATE 4075 14
74HC4072 | DUAL 4-INPUT OR GATE 4072 14
74HC4078 | 8—-INPUT OR/NOR GATE 4078 14
74HC 04 |HEX INVERTER LS04 *4069U 14
74HC TO4 | HEX INVERTER LS04 *4069U0 14
74HC UO4 | HEX INVERTER (SINGLE STAGE) *LS04 4069U,7404U 14
74HC 05 | HEX INVERTER (OPEN DRAIN) *LS04 *4069U 14
74HC 51 |DUAL 2W-2I AND/OR INVERT GATE LS51 *4085 14
74HC 86 | QUAD EXCLUSIVE OR GATE LS86,1.5386 4030 14
74HC T86 | QUAD EXCLUSIVE OR GATE 1588,LS386 4030 14
74HC 266 | QUAD EXCLUSIVE NOR GATE (OPEN DRAIN) 18266 4077 14
74HC7266 | QUAD EXCLUSIVE NOR GATE *1.5266 4077 14
74HC 386 | QUAD EXCLUSIVE OR GATE 1.586,L5386 4030 14
74HC 14 | HEX SCHMITT INVERTER LS14 4584 14
74HC 132 | QUAD 2-INPUT SCHMITT NAND LS132 4093 14
* Suggested alternative
GATE
QUAD 2-INPUT NAND GATE QUAD 2-INPUT NOR GATE
00 o 02
TOO Positive Togic ; Y = AB TO2 Positive Togic : Y = A+B
voc 4B 4a 4y 3B 3a 3Y VOO 4Y 4B 4A 3Y 3B DA
«] [i5] fre] 1] fio] [o] [s] 2] [B) =) (3 @] [5] &
w BERE
BIBIET BT BT 1] 2] B[] [s] 6] Iz
la 1B 1Y 2A 2B RY GND 1y 1A 1B 2Y 2A 2B GND
12



GATE (Continued)

OUTPUT
03
Positive logic: Y = AB

VCC 4B 4A 4Y 3r 3a 3Y

[s] fz] 1] fo] [ [e]

QUAD 2-INPUT NAND GATE WITH OPEN DRAIN

N
.

BpENE

IA 1B 1Y 2A 2B R?

5}
ko
2r<
i=)

HEX INVERTER

04 05
T04
uo4
Positive logic: Y = A

VCC A 6Y SA 5Y 4A  4Y

14 [13) 1] [o] ] [

QUAD 2-INPUT AND GATE

08 09
T08
Positive logic: Y = AB

Ve
14

Q
&l
HES
E] %
218
°jg
BE

ke
0

-
E [
=
5P
= [
>
0
B
¥ lo
8
AR
23
5]

10
Positive Togic: Y = ABC

vce

-
)
«

C
)
3|

-
>
,_.
=]
2
>
IS
w
2
a
0
e
@
2
o

TRIPLE 3-INPUT AND GATE
11

Positive logic: Y = ABC

vee 1lc 1Y 3¢ 3B 3A 3Y

{Eﬁ 5] [w2] [i1] [io] [5] 5]
L

i[]= Eﬂ 4 gJ e[ |7
1A 1B 2A 2B 2C <Y GND

HEX SCHMITT INVERTER
14

Positive logic: Y = A

vec 6A 6Y O5A 5Y 4A 4Y

LI [ ] Lol 1

ly 2A Ry 3A 3Y GND




GATE (Continued)

DUAL 4-INPUT NAND GATE
20
Positive Togic: Y = ABCD

VCC 2D 2C NC 2B 2A 2Y

[ 5] [z 2] [1d [s] [e]

T

[_|25456
1A

1B NC 1c 1D I

4

D

g
2=

DUAL 4-INPUT AND GATE
21
Positive logic: Y = ABCD

VCC 2D 2C NC RB R2A RY

fie] 5] (=] 1] [adl [o1 fs]

TRIPLE 3-INPUT NOR GATE
27

Positive logic: Y = A+B+C

3B 3A

]

BE
B5
E]
]
=)

1c
f=1

>

E18

LIETET T BT T

1A 1B RA 2B 2C 2Y GND

8-INPUT NAND GATE
30

Positive logic: Y = ABCDEFGH

VCC NC H G NC NC Y

p<] (5] 34 [33] fo] [o] [e]

Biys

1 2 5 4 5 7

>
Ol

B D B GND

QUAD 2-INPUT OR GATE

32

T32

Positive logic: Y = A+B

VCC 4B 4A 4Y 3B 3A 3Y

[2¢] (5] (2] [ fo] o] (]

DUAL 2 WIDE-2 INPUT AND/OR INVERT GATE|
51

Positive logic: 1Y=TA.1B-1C+ID-TE-TF
2Y=2A-2B+2C-2D

vee 1¢ 1B 1F 1lE 1D 1y

bl Fz) (2] 3] o) [ [

A

CIETEI BT

1A RA RB RC RD RY GND

14



GATE (Continued)

QUAD 2-INPUT EXCLUSIVE-OR GATE
86
T86

Positive logic: Y=A@®B=AB+AB

VCC 4B 4A 4Y 3B 3A 3Y
| H H ||n“1||9” |
i 11:3 12 0 8

e Lot
LIETETLIEILE]

1A 1B 1Y 2A 2B 2Y OND

QUAD 2-INPUT SCHMITT NAND GATE
132

Positive logic: Y =AB

VCC 4B 4A 4Y 3B 3A 3Y

[ie] =] [12] [ fo] (o] [a]
o)

CIETEI T Byl ]

1A 1B 1y 24 2B R2Y OND

13-INPUT NAND GATE
133

vee M L K J I H ¥

Positive logic: Y=ABCDEFGHIJKLM

QUAD 2-INPUT EXCLUSIVE-NOR GATE
266
7266

Positive logic: Y=A®B=AB+AB

VCC 4B 4A 4Y 3Y 3B 3A

LTETEEEI I

1A 1B 1Y RY 2A 2B GND

] 1[4 [#] F] [ 6] F] [%] (=1 2] [ o] [ =]
TETEI T T EE:E'" g W ﬁ
A B C D E F G OND ulﬂlg_lwls_lle_]lv_l

1A 1B 1y 2Y 2A 2B OND

QUAD 2-INPUT EXCLUSIVE-OR GATE DUAL 4-INPUT NOR GATE

386 4002

Positive logic: Y=A@B=AB+AB Positive logic: Y=A+B+C+D
VCC 4B 4A 4Y 3Y 3B SA vec 2Y 2A 2B 2 D XO
1) [is] Fe] [) fol o] [e] (5] (2] (o] [o] fo] fs]

|8 N B <3 N 3 R 1 R CN R K

1y 1A 1B 1c 1p NC GND

15




GATE (Continued)

DUAL 4-INPUT OR GATE
4072
Positive logic: Y=A+B+C+D

|ES N S R R

1y 1A 1B 1c 1D NC GND

TRIPLE 3-INPUT OR GATE
4075
Positive logic: Y=A+B+C

CTETET T B

26 2B la 1B 1o 1Y OND

8-INPUT NOR GATE
4078

Positive Togic: Y=A+B+C+D+E+F+G+H

vee X H [¢] F E NC

[ [ [ [ FLELE

16




BUFFER

Type Function Equivalent Equivalent Pin
Number LSTTL CMOS. Number
74HC 07 | HEX BUFFER LS07 14
74HCT7007 | HEX BUFFER *LS07 14
74HC4049 HEX BUFFER (INVERTING) 4049 16
74HC4050 HEX BUFFER 4050 16
74HC 125 | QUAD BUS BUFFER LS125 5024 14
74HC 126 | QUAD BUS BUFFER LS126 5025 14
74HC 240 OCTAL BUS BUFFER (INVERTING) 18240 20
74HCT240 OCTAL BUS BUFFER (INVERTING) LS240 20
74HC 241 | OCTAL BUS BUFFER LS241 20
74HCT241 OCTAL BUS BUFFER LS241 20
T4HC 244 OCTAL BUS BUFFER LS244 20
74HCT244 | OCTAL BUS BUFFER LS244 20
74HC 365 HEX BUS BUFFER LS365A 16
74HC 366 HEX BUS BUFFER (INVERTING) LS366A 16
74HC 367 HEX BUS BUFFER LS367A 5012 16
74HC 368 | HEX BUS BUFFER (INVERTING) LS368A 16
74HC 540 | OCTAL BUS BUFFER (INVERTING) LS540 20
74HCT540 OCTAL BUS BUFFER (INVERTING) LS540 20
74HC 541 | OCTAL BUS BUFFER LS541 20
74HCT541 | OCTAL BUS BUFFER LS541 20
74HC7240 | OCTAL BUS BUFFER (SCHMITIT IN) LS240 20
74HC7241 | OCTAL BUS BUFFER (SCHMITT IN) LS241 20
74HCT7244 OCTAL BUS BUFFER (SCHMITT IN) LS244 20
74HC 242 QUAD BUS TRANSCEIVER (INVERTING) LS242 14
74HC 243 | QUAD BUS TRANSCEIVER L5243 14
74HC 245 | OCTAL BUS TRANSCEIVER LS245 20
74HCT245 | OCTAL BUS TRANSCEIVER LS245 20
74HC 620 | OCTAL BUS TRANSCEIVER (INVERTING) LS620 20
74HC 623 | OCTAL BUS TRANSCEIVER 15623 20
74HC 640 OCTAL BUS TRANSCEIVER (INVERTING) LS640 20
74HCT640 | OCTAL BUS TRANSCEIVER (INVERTING) LS640 20
74HC 643 | OCTAL BUS TRANSCEIVER LS643 20
74HCT643 | OCTAL BUS TRANSCEIVER LS643 20
74HC7640 OCTAL BUS TRANSCEIVER (INVERTING) LS640 20
74HCT7643 OCTAL BUS TRANSCEIVER LS643 20
74HC7645 | OCTAL BUS TRANSCEIVER LS245 20
* Suggested alternative

BUFFER
HEX BUFFER QUAD BUS BUFFER
07 125 s .
17007 Positive logic : Y = A Positive logic : ¥ = A

Voo 6A 6Y 5A 5Y 4A 4y Vogg 4G 4A 4Y 3G 8A 3Y

o] ] 14 [ 19 [5] [5] MDT;PHL{?'

LTI EI I BT [ T2 L L] Lo LeT [of o] 12

1A 1y 24 RY 3A BY GND 1c¢ 1A 1Y 26 2A 2Y @ND

17




BUFFER (Continued)

QUAD BUS BUFFER
126
Positive logic: Y = A

Voo 4G 4A 4Y 3¢ BA BY

i) [ [r7 1] ] [7] [7)

OCTAL BUS BUFFER (INVERTING)
240

T240
Voo G 171 244 172 243 1¥3 243 174 251
o (5 £8 7 9 f7 (4 (A R [

OCTAL BUS BUFFER
241
T241

[T T Tel ol b

RY3 1A3 2YR 1A4 Y1 GND

oL
l?.&zg:ﬂ

242

L] e ] [T I

GAB NC 1A 2A DBA 4A GND

QUAD BUS TRANSCEIVER

243
Voo GBA NC 1B 2B 3B 4B
[ie] [13] [12] ] foo] [¢] [s]
q>' T ]
1| (2] 13| {4]|5] |6]| |7
GAB NG 1A RA 3A 4A GND

OCTAL BUS BUFFER
244
T244

tl:}s

el

DI TeT TaT Taf Tod To] Tz [e] {o] ko

1G 1Al 2v4 142 2¥3 1A3 2Y2 1a4 2Y1 GND

18




BUFFER (Continued)

OCTAL BUS TRANSCEIVER
245
T245

= HE e

2] [l [¢ s] |7] [ 8] [o
TR AL AR A3 A4 AB A6 A7 A8

=}
=4

Z 8

HEX BUS BUFFER
365

Vogg G2 6A 6Y LA bY 4A 4Y

wislolnlzialzia

T LITT

3A 5‘.{ GND

HEX BUS BUFFER (INYERTING)
366

Voo G2 6A BY 5A b5Y 4A 4Y

mizininiziainio

=

BB
1A

:IE

UI:IIE_TILIM

Y 3A 3Y OND

HEX BUS BUFFER
367

Voo @2 6A 6Y 5A 5Y 4A 4Y

[l [e] fe] fs] ] [53] o] [0]

allis

R 3 4 5 6 7
1A 1Y R2A 2Y 3A 3Y GND

o[

HEX BUS BUFFER (INVERTING)
368

[HH

B3
HE
E]2
512
HE
Ble
g

:

E
v
v

=
A
&
I[=
Ia

[~}
e
o
S
2
>
0]
g
@«
»
G
o
Q
g lo

OCTAL BUS BUFFER (INVERTING)

540
T540

Voo @2 Y1 Y2 Y8 Y& Y6 Y6 Y7 V8

9 £ fie] (] 6ﬁ'5lﬁ11f1's|lflél!ﬁ!

L) L2l o] (e o] o] [o] (o] Tof oo

GI ALl A2 A3 A4 A5 A6 A7 A8 OND
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BUFFER (Continued)

OCTAL BUS BUFFER
541
T541

Voo G Y1 YR Y3 Y4 Y5 Y6 Y7 Y8

mmmmmﬁmmmm

izl

UUUUUUUMMM

GL Al A2 A3 A4 A5 A6 AV A8 GND

OCTAL BUS TRANSCEIVER (INVERTING)

620

ENABLE GBA

Voo | Bl B2 B3 B4 B5 B6 B7 B8

ol [ (5] 7] 5] 5] i ) 2] )

T aa
2] (3] (o[ Ts (o] T CeT IeT BT
Al AR A3 A4 A5 A6 A7 A8 aND
ENABLE GAB

OCTAL BUS TRANSCEIVER
623

ENABLE GBA
VCC Bl BR B3 B4 B5 B6 B7 B8

Fol Es] fe] B fie] 6] fie] 5] 2] i)

[l ] E T Tl T el BT
Al AR A3 A4 A5 A6 A7 A8 GND
ENABLE GAB

OCTAL BUS TRANSCEIVER (INVERTING)

640
T640
Vgg¢ G Bl B2 B3 B4 B5 B6 B7 B8
FNQBMM EE|
C|
[ H| ST TeT Tl TsT 7T o] o] T
DIR Al A2 A3 A4 A5 A6 AV AS GND

OCTAL BUS TRANSCEIVER
643
T643

w

15] |14] |13} |1?] |12

=
==y

HEX BUFFER/CONVERTER (INVERTING)
4049

NC 5Y 5A 4Y 4A

Ll &l

Voo 1Y 1A

el [o Te] 20 L8]

2Y 2A 3Y 3A GND

20




BUFFER (Continued)

HEX BUFFER/CONVERTER

4050
NC 6Y 6 A NC 5Y 5A 4y 4A
[ o] [ fe] [ [
T |

T

Vee

I

GND

CEHEEEE

3A

7240

OCTAL BUS BUFFER (INVERTING)

Voo 2G 171 2A4 1Y2 2A3 13 2A2 1¥4 2A1

[l [ o] [ () (] ] ] ] ]

o Y1

]

i

LTI Tl T T Lo T Ll Lo Tl

1G 1A1 2¥4 1A2 2Y3 1A3 2Y2 1A4 2¥1 GND

OCTAL BUS BUFFER
7241

Ve R2G 1Yl R2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1

[zo] o] [ae] [o7] o] o] [3] [1o] [oz] [o]

lg //////5(
PRATAE
LI I I LI T T EeJ

1A1 2Y4 1AR 2Y3 1A3 2Y2 1A4 2Y1 GND

-
(=2}

OCTAL BUS BUFFER
7244

Vee 2G 1Y1R2A4 1Y2 2A3 1Y3 2AR 1Y4 2Al1

Y

[] [o] [ [i7] Pe] [r] [3e] ] [rz] ]

—

B R

7

_—

LI L I T L LT

1G 1Al R2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

OCTAL BUS TRANSCEIVER (INVERTING)
7640

B4 B5 B6 B7 B8

OCTAL BUS TRANSCEIVER
7643

Vee

B1 B3 B4 B5 B6 B7 BS
[o] [%] [] 1] Fs] [s] [el [=] [7] [ 20| [ro] 5] [] m 5] [1e] [g) [=] 2]
| —

ANY 7/ | N7/ | \o/ | \z7/ | \5/ w7 v

&

o\ 7o T\ /\
u 2 =]« Iil ]_s] 7] el u 10 vl [e Tsl Tal IsTTeT T Tel [ol o
DIR Al A2 A3 A4 A5 A6 A7 A8 GND DIR Al A2 A3 A4 A5 A6 A7 A8 GND
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(Continued)

BUFFER

OCTAL BUS TRANSCEIVER

7645

i

i

ol -

TG T T T LoJ L Led Lo Lo

A8 GND

A3 A4 AS A6 A7

AR

DIR Al

22



FLIP-FLOP

Type . Equivalent Equivalent | Pin
Number Function LSTTL CMOS. | Number

74HC 73 DUAL J-K FLIP-FLOP WITH CLEAR LS73A,1LS107A 14
74HC 76 DUAL J-K FLIP-FLOP WITH PRESET

AND CLEAR LS76A,LS112A (4027,7476 16
74HC 107 DUAL J-K FLIP-FLOP WITH CLEAR LS107A,LS73A 14
74HC 109 DUAL J-K FLIP-FLOP WITH PRESET

AND CLEAR LS109A 16
74HC 112 DUAL J-K FLIP-FLOP WITH PRESET

AND CLEAR LS76A,LS112A |4027,7476 16
74HC 113 DUAL J-K FLIP-FLOP WITH PRESET LS113A 14
74HC 74 DUAL D F/F WITH PRESET AND CLEAR LS74A 4013 14
74HC T74 DUAL D F/F WITH PRESET AND CLEAR LS74A 4013 14
74HC 174 HEX D FLIP-FLOP WITH CLEAR L8174 40174 16
74HCT174 HEX D FLIP-FLOP WITH CLEAR LS174 40174 16
74HC 175 QUAD D FLIP-FLOP WITH CLEAR LS175 40175 16
74HC 273 OCTAL D FLIP-FLOP WITH CLEAR 18273 20
74HCT273 OCTAL D FLIP-FLOP WITH CLEAR 18273 20
748C 377 OCTAL D-TYPE FLIP-FLOP 20
74HC 374 OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,L8574 20
74HCT374 | OCTAL D-TYPE FLIP-FLOP (3-STATE) 18374 ,L8574 20
74HC 534 OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 1S534 20
74HCTS534 OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) L8534 20
74HC 564 OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) LS564 20
74HCT564 OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) LS564 20
74HC 574 OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,18574 20
74HCTS574 OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,LS8574 20
74HC 646 OCTAL BUS TRANSCEIVER/REGISTER LS646 24
74HCT646 OCTAL BUS TRANSCEIVER/REGISTER LS646 24
74HC 648 OCTAL BUS TRANSCEIVER/REGISTER (INV.) L5648 24
74HCT648 OCTAL BUS TRANSCEIVER/REGISTER (INV.) LS648 24
74HC 651 OCTAL BUS TRANSCEIVER/REGISTER (INV.) LS651 o 24
74HCT651 OCTAL BUS TRANSCEIVER/REGISTER (INV.) LS651 24
74HC 652 OCTAL BUS TRANSCEIVER/REGISTER LS652 24
74HCT652 OCTAL BUS TRANSCEIVER/REGISTER L8652 24

* Suggested alternative

FLIP-FLOP

DUAL J-K FLIP-FLOP WITH CLEAR

73

CLEAR

74
T74

DUAL D FLIP-FLOP WITH PRESET AND

veo 2CLR 2D 2CK 2 2Q 2Q
2] 2] 7] [ [9] [5] [E
L] L—1
——__l LA, D PR Q—t
ok CLR g _TCKCLR 9
| {p Q

JTE T
10LR 1D 1CK 1PR 1Q 1Q GND

23




FLIP-FLOP (Continued)

DUAL J-K FLIP-FLOP WITH PRESET AND
CLEAR

76

DUAL J-K FLIP-FLOP WITH CLEAR
107

VOO 10TR T6K 2K 20LR 0K

)
] [i2] fe] [ia] fio] [o] [e]

DUAL J-K FLIP-FLOP WITH PRESET AND
CLEAR

109
vee 2CLR 27 2K 20K 2PR 2Q 20
i6] 5] fia] (18] [38] @] fo] [o]
L
[T =i
ol
OLRc Hex g
. K CLR
- Q ——9
PR
L

DUAL J-K FLIP-FLOP WITH PRESET AND
CLEAR

112

VCC ICLR 2CLR20K 2K 2J ‘2PR 2Q

7] (7] [=] (31 [7] [5] [ [5]
=

[ CLREj 7 PR (]

ok oK

bopr ® K omrY
L9

LIETETE EI eI I

l1ck 1k 13 1PR 1Q 1§ 2 GND

DUAL J-K FLIP-FLOP WITH PRESET
113

VOO ZGK 2K 27 2PR 2Q 24

[ ] 1 (5] ol [9] 5]

7
CK

1O

[

g’#
o O

H
E
I

= LT
slo

5
~

Q
=
—

=

=
o
5
=
Q

=z

o

HEX D FLIP-FLOP WITH CLEAR

174
T174

VGO 6q 61 5D 5Q 4D 4Q CLOCK

[ ] P =] ] =] o] o]
AR

O

T 1

e
Ll Tl Jle Tl le L ]Le]

CIEAR 1g 1p 2D 20 3D 3Q GND
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FLIP-FLOP (Continued)

QUAD D FLIP-FLOP WITH CLEAR
175

vee 4Q 43 4p 3p 33 SQ CLOCK

bo 1ol 1Ll e e ol e ]
&) [EBY

-~ +

2] [ T
LTt T e T T ]

CLEAR 1@ 1Q 1D 2D RQ =2Q GND

OCTAL D FLIP-FLOP WITH CLEAR
273
T273

vecec 8Q 8D 7D 7Q 6Q 6D 5D 5Q CLOCK

ol o1 [] fr] [e] [e] ][] [e] [

OCTAL D FLIP-FLOP (3-STATE)
374
T374

Voo Qv Dy D6 Q6 Q5 D5 D4 Q4 CLOCK

bl o] (=] 7] o] o] f] ] o] 5]

Q D D Q Q D D Q

CK P49 CK CK P49 CK

OB OB OE OE
T

T 1
OE AOE OB OB
CK P9 oK CK P—*-d cK
Q D D Q Q D) D Q

Ll (2] [ [aT ToJ Te] T T T ] ToJ ol

OE Q0 Do D1 Q1 Q2 D2 D3 Q3 GND

OCTAL D FLIP-FLOP
377

Voec 8Q 8D 7D 7Q 6Q 6D 5D 5Q CLOCK

o] po] fs] frr] fo] o] fa] [e] 2] [

S
St

[ [e] [o] [« [o] [o] T[] Le] [o] laof

BENABLE 19 1D 2D RQ 3Q 3D 4D 4Q GND
G

OCTAL D FLIP-FLOP (3-STATE/INV.)

534
T534

OCTAL D FLIP-FLOP (3-STATE/INV.)
564
T564

EnEnnnnEn

i3 [F%EE b

9] 113 3 3

Do D1 D2 Dz D4 D5 De Dy GND

25




FLIP-FLOP (Continued)

OCTAL D FLIP-FLOP (3-STATE)
574
T574

Voc Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7CLOCK

alnlnEniminEnn

B

@E

B8 B/E|n|an|e|E

OE Do D1 D2 D3 D4 Ds Dg Dy GND

o

OCTAL BUS TRANSCEIVER REGISTER
(3-STATE)

646
T646 oy, S5E0T

CLOCK BA _
Voo BA @ Bl B

CAB BS
L SABDIR A1 A2 A3 A4 A5 A6 A7 A8

HEENEEEN

LI Bl Bl EI T I T B B &
CIAOBCK J%II%%CM A2 A3 A4 A5 A6 Ay Ag GND
SELECT

OCTAL BUS TRANSCEIVER REGISTER
(3-STATE/INV.)

648
T648 SF_.‘LECT
CLOCK

B Rmas alz

_j ]
5] 8
]
5] E
—{&]
—&]
—Z]

CBA SBA Bl B2 B3 B4 B5 B6 B7
G

CAB B8
SAB DIR Al AR A3 A4 A5 A6 A7 ASB

| [T 11 1111

LrlL_lL_llé_IlG_IL'/_ILB_JL&lngllJ_l.IIEI
CLOGR

Al AR A3 A4 A5 A6 A7 A8 GND

DIREOTION

OCTAL BUS TRANSCEIVER REGISTER
(3-STATE/INV.)

651

T651 SHLECT

OCTAL BUS TRANSCEIVERS REGISTER
(3-STATE)

652
T6 5 2 SELECT

GLOCK
Voo BA | GABL B2 B B4 B5 B6 B7 BB

4 1 A o il (), 5 ]

<]

| IT}BLZ

| L1 [ ]
B3 B4 BS BS BY

CBA SBA
CAB BY
SAB CAB Al A2 A3 A4 A5 A6 A7 A8
3] [2] L] [] Ts] Le] [e] Lef Lof o] Tmaf P2
CwCKrENABLEAlAZ A3 A4 A5 A6 A7 A8 GND
AB GAB
SELECT

»
W
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LATCH

Type F . Equivalent Equivalent Pin
Number unction LSTTL CMOS. Number
74HC 75 4-BIT D-TYPE LATCH LS75 %4042 16
74HC 77 4-BIT D-TYPE LATCH LS77 *4042 14
74HC 259 8-BIT ADDRESSABLE LATCH 18259 *4099 16
74HC 279 QUAD S-R LATCH LS279 *4043, %4044 16
74HC 375 QUAD D-TYPE LATCH LS375 16
74HC 373 OCTAL D-TYPE LATCH (3-STATE) LS373,LS573 20
74UCT373 OCTAL D-TYPE LATCH (3-STATE) LS373,LS573 20
74HC 533 OCTAL D-TYPE LATCH (3-STATE/INV.) LSS33 20
74HCT533 OCTAL D-TYPE LATCH (3-STATE/INV.) 1LS533 20
74HC 563 OCTAL D-TYPE LATCH (3-STATE/INV.) LS563 20
74HCT563 OCTAL D-TYPE LATCH (3-STATE/INV.) LS563 20
74HC 573 OCTAL D-TYPE LATCH (3-STATE) LS373,LS573 20
74HCTS573 OCTAL D-TYPE LATCH (3-STATE) LS373,LS573 20
* Suggested alternative
LATCH
4-BIT LATCH 4-BIT LATCH
75 FUNCTION TABLE 77 FUNCTION TABLE
INPUTS OUTPUTS ' INPUTS OUTPUTS
= X :DON =] X:DON'T
D @ a 2 CARE D g i e CARE
L H L H L H L H
H H H L H H H L
X L Qn__ @n X L Qn  @Qn
1Q 2Q 2Q Gl-2GND 3Q 3Q 4Q 1Q 2Q@Gl-2 GND NC 3Q
[ [ @) [6 FF [ fo ] E\mml‘l@mm
T Rl Gs] [T LeT Lo [ T 18] L] [=] [] L2 [o]Te]
IQ 1D 2D@34 Vgg 3D 4D 47Q 1D 2DG3-4 Vgg 3D 4D NC
8-BIT ADDRESSABLE LATCH QUAD S-R LATCH
259 279

CLEAR DATA IN
e3 Q7 Q6 Q5 Q4

wﬂmmmmmn

ACLR [ D

c QO OlQZQS

Q4Q5 6 Q7

MUUUUUUU

A B C Q0 Q1 QR Q3 GND

FUNCTION TABLE

INPUTS OUTPUT * FOR LATEHES WITH
Rl DOUBLE S INPUTS:
H=BOTH § INPUTS
H
E H %n HIGH
H L L L=ONE OF BOTH
L L H INPUTS LOW

Vo 45 4R 4Q 552 581 3R 80Q

o] [re] fie] Bl frz] f] [3d [

r

o]

=
B

H
=
&
E)
.

o
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LATCH (Continued)

OCTAL LATCH (3-STATE)
373 NONINVERTED DATA OUTPUTS
T373

Vog Q7 D7 D6 Q6 Q5 D5 D4 Q4 LE

Rkl 8] 7] fpis] 9 fe] 9 [i2] o]

18] eh e J=0
D

LIRS S B TGl Bl

Q0 DO D1 Ql QR D2 D3 Q3 GND

QUAD LATCH
375

Voc 4D 4Q 4Q 03-4 30 3Q 3D

[iol 9 fo) g (A [ foo] [o]

OCTAL LATCH (3-STATE)

533 INVERTED DATA OUTPUTS
7533

OCTAL LATCH (3-STATE)
563 INVERTED DATA OUTPUTS
T563

o s ] ] ) [ ) [

QEED

BIRY

MR EEEEEE

OE DO D1 D2 D3 D4 D5 D6 D7 GND

OCTAL LATCH (3-STATE)
573 NONINVERTED DATA OUTPUTS
1573

Vge Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 LE

[eo] o] i8] [i7] [re] [25] pe] 2 [7) ]

falel ol

DI T TS

OE DO D1 D2 D3 D4 D5 D6 D7 GND
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MULTIVIBRATOR

Type » Equivalent Equivalent Pin

Number Function LSTTL CMOS. Number
74HC 123 | DUAL MONOSTABLE MULTIVIBRATOR LS123 *4538,%4528 16
74HC 221 | DUAL MONOSTABLE MULTIVIBRATOR LS221 *4538,%4528 16
74HC 423 | DUAL MONOSTABLE MULTIVIBRATOR LS423 *4538,%4528 16
74HC4538 | DUAL MONOSTABLE MULTIVIBRATOR *1LS423 4538, 4528 16

* Suggested alternative

MULTIVIBRATOR

DUAL RETRIGGERABLE MONOSTABLE MULTI- | DUAL MONOSTABLE MULTIVIBRATOR
VIBRATOR

221
123
FUNCTION TABLE FUNCTION TABLI
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR | A B Q Q CLEAR | A B Qa  Q
L X X L H L X L H
H H X L H H H X L H
H X L L H H X L L H
H L x nooor H L f n
H 1 H noooar H T H noou
E) L H I 'y £l L H I 1
X: DON'T CARE X : DON'T CARE
J— _ 1Ry/C — _
Bwtxy 0 10 95 iR 28GR vee Tox 20 %G ZLR 28 7R
ﬁ@@ﬂﬂ@mm 5 F [ [ F [0 66
I
A Q CLR T 9 CLR
Q
3 _
7| ] [
LI RI BT el BTl B [e] LT ET BT T o] 6] ] &
A4 1B 1OLR 10 20 ZoxZawbr anp Ia 1B IOLR 10 2Q 20x 2Ry Cx P
DUAL RETRIGGERABLE MONOSTABLE MULTI- DUAL RETRIGGERABLE MONOSTABLE MULTI-
VIBRATOR VIBRATOR
423 4538
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR | A B Q Q tD A B Q qQ
L X X L H L X X L H
H H X L H H H X L H
H X L L H H X L L H
H L ¥ n oar H L 1 n
H T H JL T H x H noou
X : DON'T CARE X : DON'T CARE
1Rx/0x I _ Voo 2T1 2T2 2CD 2A 2B 2Q 2Q
Voo 10x 1Q 2Q 2CLR 2B 24 r] ]-—| ’——l
1] [iv] [1e] [33] [12] ] [io] [o]
aiainizizinicin T
J 2 o
In) Q _CLR
Q o
Q @
CLR Q n
7 [ FEDQ g
1 2 3 4 5 6 7 8
Bjajajasojoyayo TETTERT
1o 1BICLR 1Q 2Q 20x CX GND

,.,
o
»
o=
Clw
E}
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DECODER

Type . Equivalent Equivalent Pin
Number Function LSTTL CMOS. Number
74HC 42 | BCD TO DECIMAL DECODER LS42 *4028 16
74HC 131 | 3-T0-8 LINE DECODER/LATCH LS131 16
74HC 137 | 3-TO-8 LINE DECODER/LATCH LS137 16
74HCT137 | 3-TO-8 LINE DECODER/LATCH LS137 16
74HC 138 | 3-T0-8 LINE DECODER 1S138 16
74HCT138 | 3-T0O~-8 LINE DECODER LS138 16
74HC 139 | DUAL 2-TO-4 LINE DECODER LS139 4556 ,%4555 16
74HC 154 | 4-T0O-16 LINE DECODER LS154 *4515 24
74HC 155 | DUAL 2-TO-4 LINE DECODER LS155 *4556,%4555 16
74HC 237 | 3-T0O-8 LINE DECODER/LATCH 16
74HC 238 | 3-T0-8 LINE DECODER 16
74HC4028 | BCD-TO DECIMAL DECODER 4028 16
74HC4514 | 4-TO-16 LINE DECODER/LATCH *LS154 ,*LS159 4514 24
74HC4515 | 4~TO-16 LINE DECODER/LATCH *LSlS4 *L3159 4515 24
74HC4511 | BCD TO 7 SEGMENT L/D/D (LED) LS47 LS48 L849 4511 16
74HC4543 | BCD TO 7 SEGMENT L/D/D (LCD) LS47 L.s48,1849 4543 16
* Suggested alternative
DECODER (Continued)
BCD TO DECIMAL DECODER 3-T0-8 LINE DECODER/LATCH
42 131
voc A B D Yo _éy_v Voo YO Y1 YR Y3 YA Y5 Y6
hhaha mliele
B o YO Yl YR Y3 Y4 Y5
YOYIVR Y3 YAYS Y6 Y7 Y8 YO A ¥6
=Alplaaaa==2l b ook o ow
(2Tl LTl el Jle ] [ T T 17
Yo Y1 Y2 Y3 ¥4 Y6 Y6 OND LIlel lellel sl {6 = T 1e
A B © G2 6l Y7 onp
CLOCK
3-T0-8 LINE DECODER/LATCH 3-T0-8 LINE DECODER
137 138
T138
vee YO Y1 YR Y3 Y4 Y5 Y6 vee YO Y1 Y2 YB Y4 Y5 Y6
pohnRRn | CERRERS
Yo vl v2 Y5Y4Y5>J RS
R v A ¥6
B C GRA GRBGL YV
|—BooLe2G1w I‘TTIT
LI ETEI B T E I Te T TeT
ABcELéEGlSTVGND A B C @GR GRBGl Y7 GND
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VCC 2G %A 2B 2Y0 2YL2YR 2Y3
fﬂ?%ﬂﬂﬁ@“ﬂm
[ & 4

G A B YO Yl YR
Y3

% B Yo v1y2 Y3|

L 1 ¥ 7 7 7
LI E]

1G¢ 1a 1B 1Y0 1Yl 1Y21Y3 GND

DECODER (Continued)

DUAL 2-T0-4 LINE DECODER 4-TO-16 LINE DECODER
139 154

T139

Voo s b 47 1 is Vit i A2 AL

B £ A 1 ) [ [ (7 AL A ]

Y2 Y3 v YO Y7 Y8 YA

[TTTTT]T]
R T [ T BT PT T BT T BT R
DUV BYE B8 ¥ 6O av

DUAL 2-TO-4 LINE DECODER
3-T0-8 LINE DECODER

155

A 23 3Y2 2¥l 2Y0

3|

3-T0-8 LINE DECODER/LATCH

237

Voo YO Y1 Y2 Y3 Y4 Y5 Y6

[1¢] frs] fis] f5] A B3] fig [5]

YO0 vl YR ¥3 Y4 Y5

A Y6
!> B C 6L @GR @l yv
LI EI L I B M T
A B C GL G2 Gl Y7 GND

3-T0-8 LINE DECODER
238

Voo YO Y1 Y2 Y3 Y4 Y5 Y6

misinizizizixia)

Y0 Yl YR Y3 Y4 Y5

G2A G2B G1 Y7

¢}
2]
[oF

BCD-TO-DECIMAL DECODER
4028

v& Y2 YO Y7 Y9 Y5 Y6

[T 11 1]
DI GBI T

Y4 Y2 YO Y7 Y9 Y5 Y6 GND
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DECODER  (Continued)

BCD TO 7 SEGMENT LATCH/DECODER/DRIVER
4511

&

a
-
o
»
o
°
=%

@ s
P
o 1=
2 e |
2 e -

l__Ea;

i m—
w
]

AN
ek
B =
o [ob— @
> o >
:[E

w
=t

4-T0-16 LINE
4514

DECODER/LATCH

INHIBIT

C S10 S11 S8 S9 814 815 812

813
S7 S6 S5 S4 83 81 Sz S0

S7 S6 S5 84 853 S1 S2 S0 GND

4-TO-16 LINE DECODER/LATCH
4515

BCD-TO-7 SEGMENT LATCH/DECODER/LCD
DRIVER

4543
Vogg £ g . e d4 o b a
fol 5] Pl f A ) [ [5]
IIIITIJ
f g e 4 ¢ b

c B D A
Gl BT B LTI
LD ¢ B D A PH BI GND
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ENCODER

Type Function Equivalent Equivalent Pin

Number LSTTL CMOS. Number
74HC 147 | 10-TO-4 LINE PRIORITY ENCODER LS147 16
74HC 148 8-T0-3 LINE PRIORITY ENCODER LS148 *4532 16

* Suggested alternative

ENCODER
10-TO-4 LINE PRIGRITY ENCODER 8-T0-3 LINE PRIORITY ENCODER
147 148

OUTPUT INPUTS
VCC NC D

= 5 1 o w3 T a0
FEFCEI LR [l CA o] G L G ol e
L) HAEH
L] ]

i
| |

4 5

OUTPUT OUTPUTS INPUTS OUTPUT

Z\J

Oﬁl\ﬂ o ® )

+C__B GND 5 [ 7 EI Al GND
INPUTS OUTPUTS INPUTS OUTPUTS
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REGISTER

. Equivalent Equivalent Pin
an Function LSTTL CMOS. Number
74HC 164 |8-BIT SIPO SHIFT REGISTER LS164 %4034 14
74HCT164 | 8-BIT SIPO SHIFT REGISTER LS164 %4034 14
74HC 165 |8-BIT PISO SHIFT REGISTER LS165 *4014,%4021 16
74HC 166 |8-BIT PISO SHIFT REGISTER LS166 *4014,%4021 16
74HC 173 |QUAD D~TYPE REGISTER (3-STATE) LS173 4076 16
74HC 194 |4-BIT PIPO SHIFT REGISTER LS194A |40194,%40104 16
74HC 195 |[4-BIT PIPO SHIFT REGISTER LS195A *4035 16
74HC 299 |8-BIT PIPO SHIFT REGISTER L5299 *4034 20
74HC 323 |8-BIT PIPO SHIFT REGISTER LS323 *4034 20
74HC 595 |8-BIT SHIFT REGISTER/LATCH (3-STATE) LS595 16
74HC 597 |8-BIT LATCH/SHIFT REGISTER LS597 16
74HC 670 |4 WORD x 4-BIT REGISTER FILE (3-STATE) | LS670 16
74HC4094 |8-BIT SIPO SHIFT REGISTER/LATCH 4094 16

(3-STATE)
* Suggested alternative
REGISTER
8-BIT SERIAL-IN/PARALLEL-OUT SHIFT 8-BIT PARALLEL-IN/SERIAL-OUT SHIFT
REGISTER REGISTER
164 165
T164 CLOCK SERIAL
VoINHIBIT p C B A INPUT QH
e ][] ] o] [ ][] LT T T T[]
| I | I l cCK D C B A SI
INH
QH QG OF QE OLE -

CK
QL QD
[ ]
Bia|o

1 2 SHIFT CLOCK B F G H QF GND
|T”_BJ QA Qc QD OND Lo
8-BIT PARALLEL-IN/SERIAL-QUT SHIFT QUAD D FLIP-FLOP (3-STATE)
166 173
DATA ENABLE
INeUTS.
VCCSEéAD H @i ¢ F B OLEAR VooCLEAR 1D 2D 3D 4D = @
R o] ] o] e ] o] [+ ][] Bl sl el R ]
] |
CLEAR 1D 2D 3D 4D
ST CLR
P 19 2q 38q 4q K
A B C D INH
: [ I T T T 1
CIEIE Tl e 17 I[e] l_II_IL_IL_IL_IL_JI__Il_l
SERIIIA;IL A B C D C%’S%‘fc@f N 1Q 2Q 3Q 4Q CLOCKGND

OUTPUT CONTROL .
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REGISTER (Continued)

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT
REGISTER

194

Vog QA WB QC QD CLOCK 81 SO

R
l

QA QB QC Qb 1
CLOGKS

CLEAR
’_( SR A B SL
[T 1117

]
CIETETE LI E T ]

3

2}

CLEAR A B (o} D SHIFT GND
SHIFT LEFT
RIGHT

4-BIT PARALLEL-IN/PARALLEL-OUT SHIFT
REGISTER

195

SHIFT,

VGO qa 0B QC 0D CK TorD

F1 1 (7] (7] [7

CL

o

g5 ¢

il
T

L1 I J

QA QB QC QD oK

CLEAR sT

J K A D

B
uE;
@

T 11
CIET LT LIl

CLEAR J K A B
——

[~)
Z
o

SERIAL INPUTS

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT
REGISTER (3-STATE)

299 DIRECT CLEAR

323 SYNCHRONOUS CLEAR

SHIFT QD cLock SHIFT
VOO SLLEFT o yim por  B/QB RIGHT

WTTTTMWHHW
sl sL QH BQH B QF| B’/QB(_!K
50 SR

¢ 66 B/QE 0QoAQa 4’ oL

O I BT el T T T T Tel ToJ Tl
50 6l 62,006 BQ0E  A0A QAGIEAm onD

OUTPUT QC
COSTROLS ot

8-BIT SHIFT REGISTER/LATCH (3-STATE)
595

_ SCLR
VCC qA SI G on’

I—IFS]P"IBIW [ ] [5]

QA SI G RCK SCK SCLj
QB QH

QC QD QB QF QG QH

L LT ] ]
EmjEjaEEEian

QB QG QD QE QF QG QH gyp

8-BIT LATCH/SHIFT REGISTER
597

4 WORD x 4 BIT REGISTER FILE(3-STATE)
670

Voo D1 Wp WpWRITEREAD Q1 QR
v  w

D1 Wp W CGw CGR Q1

] ¥
D3 D4 Rp Rp Q4 Q3

L T T T 1
(2] La][s] [ = ]Te ]l e ]
D2 D3 D4 Rg Rp Q4 Q3 GND
DATA READSELECT OUTPUTS




REGISTER (Continued)

8-BIT SERIAL-IN /PARALLEL-OUT SHIFT
REGISTER/LATEH (3-STATE)

4094

Voo OE @5 Q6 Q7 Q8 gs' Qs

[1e] 5] Fa] s A i3] 9 [9]

OE Q5 Q6 Q7 Q8 Qs' LJ
ST Qs
L SI CK Q1 QR Q3 Q4
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COUNTER

Type - Equivalent Equivalent | Pin
Number Function LSTTL CMOS. Number
74HC 161 | SYNC. BINARY COUNTER WITH ASYNC. CLEAR LS161A 40161 16
74HC 163 | SYNC. BINARY COUNTER WITH SYNC. CLEAR LS163A 40163 16
74HC 191 | 4-BIT BINARY UP/DOWN COUNTER LS191 *4516 16
74HC 193 | SYNC. UP/DOWN BINARY COUNTER LS193 40193 16
74HC 393 | DUAL BINARY COUNTER LS393 *4520 14
74HC 590 | 8-BIT BINARY COUNTER/REGISTER (3-STATE) LS590 16
74UC 592 | 8-BIT REGISTER/BINARY COUNTER 158552 16
74HC 593 | 8-BIT REGISTER/BINARY COUNTER (3-STATE) LS593 20
74HC 691 | 4-BIT BINARY COUNTER REGISTER (3-STATE) L8691 20
74HC 693 | 4-BIT BINARY COUNTER REGISTER (3-STATE) LS693 20
74HC 697 | U/D 4-BIT BINARY CTR./REGISTER(3-STATE) LS697 20
74HC 699 | U/D 4-BIT BINARY CTR./REGISTER(3-STATE) 15699 20
74HC4520 | DUAL 4-BIT BINARY COUNTER 4520 16
74HC 160 | SYNC. DECADE COUNTER WITH ASYNC. CLEAR LS160A 40160 16
74HC 162 | SYNC. DECADE COUNTER WITH SYNC. CLEAR LS162A 40162 16
74HC 190 | BCD UP/DOWN COUNTER LS190 *4510 16
74HC 192 | SYNC. UP/DOWN DECADE COUNTER LS192 40192 16
74HC 390 | DUAL DECADE COUNTER LS390 16
74HC 690 | DECADE COUNTER REGISTER (3-STATE) LS690 20
74HC 692 | DECADE COUNTER REGISTER (3-STATE) L5692 20
74HC 696 | U/D DECADE COUNTER/REGISTER (3-STATE) LS696 20
74HC 698 | U/D DECADE COUNTER/REGISTER (3-STATE) LS698 20
74HC4518 | DUAL DECADE COUNTER 4518 16
74EC4017 |DECADE COUNTER/DIVIDER 4017 16
74HC4020 | 14-STAGE BINARY COUNTER 4020 16
74HC4022 | OCTAL COUNTER/DIVIDER 4022 16
74HC4024 | 7-STAGE BINARY COUNTER 4024 14
74HC4040 | 12-STAGE BINARY COUNTER 4040 16
74HC4060 | 14-STAGE BINARY COUNTER/OSCILLATOR 16
74HC40102| DUAL BCD PROGRAMMABLE DOWN COUNTER 40102 16
74HC40103| 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 40103 16
74HC7292 | PROGRAMMABLE DIVIDER/TIMER *1.5292 16
74HC7294 | PROGRAMMABLE DIVIDER/TIMER *15294 16
* Suggested alternative
COUNTER

PRESETTABLE 4-BIT COUNTER

160 DECADE, ASYNCHRONOUS CLEAR
161 BINARY, ASYNCHRONOUS CLEAR

162 DECADE, SYNCHRONOUS CLEAR
163 BINARY, SYNCHRONOUS CLEAR

SYN. 4-BIT UP/DOWN COUNTER
190 BCD
191 BINARY

A
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COUNTER (Continued)

SYNC. 4-BIT UP/DOWN COUNTER
192 BCD
193 BINARY

BORROW  T0AD

VCC A CLEAR ERY

minlnlnlalnimie
TITIIT[

A CLEAR CARRY_ c

BORROW LOAD
‘7 B
1

QA

|
CIETETEIT T
B QA ggUNTCOUNT ac QD GND

PROGRAMMABLE DIVIDER/TIMER
7292 FROM 22 to 231

PROGRAMMALBE DIVIDER/TIMER
7294 FROM 22 to 215

CLEAR
NG NC©

<
3
It
EHE
z
3

©

1)

a _EO
] —Eo

B
L TP CLK1CLK2 Q
| ]

[E8]

I
AT I T T

B A TP CLK1CLKRNC Q GND

DUAL DECADE COUNTER
390 (BI-QUINARY OR BCD)

2CLOCKA 2CLOCKB

vee 20LBARSA 2QB 2QC 2QD

(] [E] [a] 5] (] [2] o] o]

04 Ckb QB Q0 @
'ul_l

DUAL 4-BIT BINARY COUNTER
393

RCLOCK

VCC |RCLEAR o0a 20B 2QC 20D

] 5] [ [0 [©] ] Bl

QA QB QC QD
LEAR (K

ummwse

QA 1QB 1QC 1QD GN!
TOLOCK lOLEAR

O
=}

8-BIT BINARY COUNTER WITH OUTPUT
REGISTER (3-STATE)

590
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COUNTER (Continued)

8-BIT BINARY COUNTER WITH INPUT
REGISTER

592

CLCM\D CCK
RCK

8§

w
o
Q
<]

8-BIT BINARY COUNTER WITH INPUT
REGISTER (MULTIPLEXED 3-STATE
OUTPUTS)

593

oc/‘ o P H/QH
| [ T T [T 17
IR [elel [T 2T le J [o] ho
AQA  CAQC E/QE G/QG CLOAC

BQB DD EAQF HMH GND

SYNCHRONOUS COUNTERS/REGISTER WITH
MULTIPLEXED 3-STATE OUTPUT

690 DECADE, DIRECT CLEAR
691 BINARY, DIRECT CLEAR
692 DECADE, SYNCHRONOUS CLEAR
693 BINARY, SYNCHRONOUS CLEAR

RIPPLE ENABLE 56
veo PR 0B Qo @D T LOAD G SELECT

1ol ] el ) el A ]
IIIJIILLJ

R/C

CCLR
r CCK B C D ENP RCLIFOK
| T[T

SYNCHRONOUS UP/DOWN COUNTERS/REGISTER
WITH MULTIPLEXED 3-STATE OUTPUTS

696 DECADE, DIRECT CLEAR
697 BINARY, DIRECT CLEAR
695 DECADE, SYNCHRONOUS CLEAR
699 BINARY, SYNCHRONOUS CLEAR

RIPPLE _
CARRY ENABLE BT
vee QA QB QC QD T TOAD G SELECT

el e el o e el
ITTTT1LL

RCO QA QB QC QD ENT LOAD G

u/B 85|

oK A B C D ENP gorm

[T 11771
CILTCTETE T EIETT

DOWN P
DOWN COLEAR

DECADE COUNTER/DIVIDER
4017

CARRY
VCO CLEAR CLOCK OF CAREY o5 o4 gg

14-STAGE BINARY COUNTER
4020

vce Q11 Qlo Q8 @9 CLEAREL—OEKQI
Pl MM EEEE
[ [ T T[] J

1 Q0 g8 g9 cLR CK
QR Q1
Q13 Ql4a Q6 Q5 Q7 &

[ [ [ [ ]
BT T BT [T BT BT 1T B

Q12 Q13 Q14 Q6 Q5 Q7 Q4 GND

2
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COUNTER (Continued)

OCTAL COUNTER/DIVIDER
4022

CLOCK
ENABLE

CARRY
VCC CLEAR CLOCK oUT Qa

RN

Ql
[ Q0 Q2 Q5 Q6 Q3

l l
LT BT LT BT B B B

Q1 Q0 Q2 Q5 Q6 NC Q3 GND

7-STAGE BINARY COUNTER
4024

VCC NC Q1L QR NC Q3 NC

IEEI%]]TJI@F'IE

QL QR Q3
CK

E—

EHs

CLR Q6 Q5 Q4

| [ T 1
T BT B B ]
Q6 Q5 Q4 OND

CLOCK OLEAR Q

<

12-STAGE BINARY COUNTER
4040

vee Qll Q10 @8

Q9 Q1

fe] fis] [e] 5] Pl 1] [o] [o]

| | IILJ
Q11 Ql0 Q8 Q9 CLR CK

Q12 .
l‘ Q6 Q5 Q7 Q4 Q2

| T
2] 5] T ®BI I 177 EJ

1
QiR Q6 @5 Q7 Q4

14-STAGE BINARY COUNTER/OSCILLATOR
4060

VGG g10 08 Q9 l PT do Po
5] [ ] =] 2] [ [io] [o)
HEEREN

Q10 Q8 Q9CLR ¢I 0 G0l

Q12 Q13 Ql4 Q6 Q5 Q7 Q4

[ [ 1] ]
mjajajalnoian

Ql2 Q13 Ql4 Q6 Q5 Q7 Q4 CND”

DUAL DECADE COUNTER

4518
DUAL BINARY COUNTER
4520

2CLEAR 2CLOCK
ENABLE

Voo l 203 202 201 200 | 2CLOCK
el 9 B [ 2] [ ] 5]

CLR Q3 Q2 Q1 QO
CK E!

[ —

CK
ENyo @1 2 Q3 CLR

CIT T T o Bl 7T 8]

lowoox / 100 101 13% 1B GWD
1 oLoGK 1CLEAR
ENABLE

PROGRAMMABLE DGWN COUNTER

40102 DUAL BCD
40103 8-BIT BINARY

50775

J— 7D J—
VCC SPE J7 J6 J5 J4 APE

[6] [15] fa] [3] [1d [1] oo} [o]
LT
SPEGDﬂDJvJ J

CU/CE
CLR Jo J1 JR J3

[T ]]
LT B B T

CLOCK—— Jo J1 JR J3 GND
CLEAR

CI_/ CE
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MULT IPLEXER

Type . Equivalent | Equivalent | Pin
Nu?nher Function LgTTL CIC\IAOS, Number

74HC4016 | QUAD BILATERAL SWITCH 4016 14
74HC4051 | 8-CHANNEL ANALOG MULTIPLEXER 4051 16
74HC4052 | DUAL 4-CHANNEL ANALOG MULTIPLEXER 4052 16
74HC4053 | TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 4053 16
74HC4066 | QUAD BILATERAL SWITCH 4016,4066 14
74HC4316 | QUAD BILATERAL SWITCH *4016 16
74HC4351 | 8-CH. ANALOG MUX. WITH ADD. LATCH %4051 20
J4HC4352 | DUAL 4-CH. ANALOG MUX. WITH ADD. LATCH *4052 20
74HC4353 | TRIPLE 2-CH. ANALOG MUX. WITH ADD. LATCH %4053 20
74HC 151 | 8~-CHANNEL MULTIPLEXER LS151 *4512 16
74HC 153 | DUAL 4-CHANNEL MULTIPLEXER LS153 *4539 16
74HC 157 | QUAD 2-CHANNEL MULTIPLEXER LS157 16
74HC 158 | QUAD 2-CHANNEL MULTIPLEXER (INVERTING) LS158 16
74HC 251 | 8-CHANNEL MULTIPLEXER (3-STATE) LS251 %4512 16
74HC 253 | DUAL 4-CHANNEL MULTIPLEXER (3-STATE) LS253 *4539 16
74HC 257 | QUAD 2-CHANNEL MULTIPLEXER (3-STATE) L8257 16
74HC 258 | QUAD 2-CHANNEL MULTIPLEXER

(3-STATE/INVERTING) L5258 16
74HC 298 | QUAD 2-CHANNEL MULTIPLEXER/REGISTER L5298 16
74HC 352 | DUAL 4-CHANNEL MULTIPLEXER L5352 *4539 16
74HC 353 | DUAL 4-CHANNEL MULTIPLEXER (3-STATE) LS354 *4539 16
74HC 354 | 8—-CHANNEL MULTIPLEXER/REGISTER LS354 *4512 20
74HC 356 | 8-CHANNEL MULTIPLEXER/REGISTER L8356 *4512 20

* Suggested alternative

MULTIPLEXER
8-CHANNEL MULTIPLEXER
]5] VCC D4 D5 D6 D7 A B [¢]
%) [l 5] 7] 7] [0 [ (]
M£$LJLJ
D3 [¢]

DI DO y W 8

| 1 1

[

l [ 1
I T T T L

[e]

D1 DO Y W STROBE GND

DUAL 4-CHANNEL MULTIPLEXER
153

VOC 2G A 203 202 %1 200 gy

) [ ] [E] 1 [E [ ]

5 Az AL A0 AY
2 BEAR

T

G BB AA
1c3 Ick 1cl 1y

LIETEE T TE]

l¢ B 163 1c2 1C1 1CO 1Y GND

QUAD 2-CHANNEL MULTIPLEXER
157 NONINVERTED DATA OUTPUTS

STROBE

vl 4A 4B 4Y 3A 3B 3y
e 1 G [ e G
G 4A 4B 4Y B3A 3B J

QUAD 2-CHANNEL MULTIPLEXER

158 INVERTED DATA OUTPUTS

VCC SIFOEE 4A 4B 4Y 3A 3B BY

ninini=lEEED
LTI T]

G 4A 4B 4Y 3A 3B

s 3v|
1A 1B 1Y 2A 2B 2y

[ [ T 1]
LI TETT G T

SELECT 1A 1B 1Y 2a 2B 2Y GND




MULTIPLEXER (Continued)

8-CHANNEL MULTIPLEXER (3-STATE)
251

<
8

4 5 6 7 A B O
i6] (19 [32] [38) [ (3] [io] [9]
D4 D5 D6 DY ABJ
b3 c
l—nznlnoywsrp
[ [ T 1T 1
L) BI BTl s [T T e]
5 2 1 0 Y W GND

STROBE

DUAL 4-CHANNEL MULTIPLEXER (3-STATE)
253

VeC 2@ A 203 202 201 200 2y
6] fo] [ie] [ iz [m] o] [o]

2G BB AA

A
l% 1 BBl

LI ETEIET RS

1¢ B 103 1c2 1cl 1c0 1Y GND

QUAD 2-CHANNEL MULTIPLEXER (3-STATE)
257 NONINVERTED DATA OUTPUTS

VCC O 4A 4B 4Y 3A 3B 3Y
R
OF 4p 4B 4Y %A 3B
s 3y

1A 1B 1y 2A 2B RY

[ T T T 11
G e T e

SELECT 1A 1B 1Y RA 2B 2Y GND

QUAD 2-CNANNEL MULTIPLEXER (3-STATE)
258 INVERTED DATA OUTPUTS

VeC Or 4A 4B 4Y 3a 3B BY

glelplaialixinin

L1 ] | OJ
OE 4A 4B 4Y 3A 3B
— 3y

QUAD 2-CHANNEL MULTIPLEXERS WITH
OUTPUT REGISTER

298

[Lennans
LTI Tl I1e ]

B2 A2 Al Bl ©2 DR D1 GND

DUAL 4-CHANNEL MULTIPLEXER
352

Ve 20 A

RN
Q
«\
w
Q
20
2
Q
=1
2
Q
o
kM
=<

16 BB A A
103 102 101 100 1Y

[ T 1T 1 ¢
T T T W E

1o 103 102 101 1C0 1Y GND

1 B
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MULTIPLEXER (Continued)

DUAL 4-CHANNEL MULTIPLEXER (3-STATE)
353

Ve 28 A 203 202 201 200 2Y
ninininininininl

T r T T T T
[ [ 1 1

2C3 R2C2 2C1 RCO 2Y

B B A K

B B A K
1C3 1c2 1Cl1 1CO 1Y

[ T T 1 9
L] Lo L] Led Lo Lo Ted [ed

1@ B 13 1C2 1Cl 1CO 1Y GND

8-CHANNEL MULTIPLEXER WITH LATCH
(3-STATE)

354
VCC Y w o3 G2 0l SO sl s2 SC
I‘UIIJ‘I’I IT I*I’l LI I1°| F"il Po) <) By
Y w 63 62 Gl So sl s2 j

sC

D2

=]

0

9
Q

2

I
]

DO

|
Te]

DR

sl
st w
R[El—®
s #
= g I
I[°—

5

=]
Ql
Q
Z
o

8-CHANNEL MULTIPLEXER WITH FLIP-FLOP
(3-STATE)

356

SO sl s2 SC

R

so sl s2 j
o s¢|
l D6 DS D& D3 D2 D1 DO CK

jaaajajaanoye|

D7 D6 D5 D4 D3 DR D1 DO
CLOCK

QUAD BILATERAL SWITCH
4016

7]
5]
5]
%zﬂ
Z]

L] Ll e Te TeJ L [

1170 10/1 20/1 21/0 2C 3C GND

8-CHANNEL ANALOG MULTIPLEXER
4051
CONTROL

(o}

&
Z\?—EN
)—'——EH

e
o —g e
E>
.

DUAL 4-CHANNEL ANALOG MULTIPLEXER
4052

COMMON CONTROL
vee RX X X 0x 8x

SR p 0§40

||

2X 1X ocoM-X o0X 8X

oy B

[A RY cOM-Y 3y 1y INH

HEENEROEORGNGNE]

or  2yCOMMONzy 1y VEE GND
Y INHIBIT

43




MULTIPLEXER (Continued)

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER
4053

CONTROL
Voo co}‘/{n/oN COMMON, o

F F] [ (6 [

0x A

|

COM-Y COM-X 1X 0X A

i

1y ]

oy 0Z  1nm

12 COM-2

:

T H Y IE
1y oy 1z \,OM%IDN 0Z INHIBITVEE GND

QUAD BILATERAL SWITCH
4066

vee 1c  4c 410 4071 30/1 310
(4 5] [l @] o] [o] [e]

|
4 _
RGBT B L] I

10 10/120/1 20 2¢  3C @D

QUAD BILATERAL SWITCH
4316

Voo 1C 4C 410 40/130/131/0 Vgp
[re] 5] Fe] [e] [3d] [] [oo] []

1C 4C 4I,/0 40/130/1 31,0

11,0

10/1 20/121/0 2C 3¢ EN

L L 1 1 ] |
Ll L] L Led LT LT T Ll

11,0 10/1 20/1 21/0 2C 3C EN GND

8-CHANNEL ANALOG MULTIPLEXER
WITH ADDRESS LATCH

4351

Vec 2 1 0 3 A NC B

aininlzimizialn

4 LE

|‘ 6 cOoOM 7 5 EN1 EN2

Bipjajnjajojn)o|n|E
4 6 NC 7 5 EN1EN2 VEE GND

COMMON
1,/0

DUAL

4352

4-CHANNEL ANALOG MULTIPLEXER

WITH ADDRESS LATCH

COMMON
Voe 2X 1X X 0X BX NC A 1E

Dﬁﬁlﬂﬁﬁlﬂlﬁllﬁllﬂ

2X 1X COM 0X 3X A B
X

Lf‘

LE

BY 1Y EN1 EN2

oY
COM
2Y Y

| T 1
UL‘"’HLIEIME‘&I

SY 1Y EN1 EN2 VEg GND

LJL_IL_ILrl

0Y 2Y NC

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER
WITH ADDRESS LATCH

4353
COMM ON
COMMON —
Voo X 1X 0OX A NC B C B
Bininininininisinial
I llj
COM COM 1X OX A B ]
Y X
1Y LE
OY 1Z Z OZ EN1 EN 2

l_ILJl_ll_l

1Y 0Y NC 1Z

T 1
L,.IL.II.LIIi]LaIIET

OZ EN1 ENR2 VgEg GND
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COMPARATOR

Type . Equivalent Equivalent Pin
Number Function LSTTL CMOS. Number
74HC 85 4-BIT MAGNITUDE COMPARATOR LS 85 %4063, *4585 16
74HC 688 8-BIT EQUALITY COMPARATOR 15688 20
74HCT688 8-BIT EQUALITY COMPARATOR L5688 20
* Suggested alternative
COMPARATOR
4-BIT MAGNITUDE COMPARATOR 8-BIT EQUALITY COMPARATOR
85 688
T688 vogF=a Q7 P7 Q6 P6 Q5 P5 Q4 P4
Voo A3 B2 A2 Al Bl A0 BO e
] ] ] (] P ] o [ Pl PE AL Bl
. I
A3 B2 AI2 All BIl AIO P=Q Q7 P7 Q6 P6 Q5 P5 Q4
B3 BO e} P4
A<B A=B A>B A>B A=BA<B
IN IN IN gyp oyp OUT
’V I I I l l I PO Q0 Pl Q1 PR QR P3 Q3
TG I
B3 A<B A=B A>B A>B A=B A<B GND mmmmmmmmmm
CASGADE INPUTS OUTDUTS G PO Q0 P1 Q1 P2 Q2 P3 Q3 GND
ADDER
Type : Equivalent Equivalent Pin
Number Function LSTTL CMOS. Number
74HC 283 | 4-BIT BINARY FULL ADDER 1L5283,LS883 4008 16
ADDER

4-BIT BINARY
283

FULL ADDER

Voo B3 A3 33 a4 B2 X1 ce

ﬁHﬂﬁﬂﬁﬂ?f?ﬁﬂm

22

l
B3 A3 X3 A4 B4 EL

c4

(BZ a2 21 A1 Bl o0

LTI I [ T8

22 B2 A2 21 Al Bl CO @D
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ALU

Type

Function Equivalent Equivalent Pin
Number LSTTL CMOS. Number
74HC 181 | ARITHMETIC LOGIC UNIT LS181 24
74HC 182 | LOOK AHEAD CARRY LOGIC 1S182 16
ALU

ARITHMETIC LOGIC UNIT/FUNCTION
GENERATOR

> . OPEN DRAIN OUTPUT

LOCK AHEAD CARRY GENERATOR

182

181
Voo AL 51 K% 52 KB B3 G ome4 B A 8 Voo PR GF OmCaxCusy G Onrs
alalzizizizizioicisiohs el =] ] 5] 2] o] i [
[T 1] ] | [1T171]
Al Bl A2 B2 A3 B3 G Cn+d P A—B P2 GR Cn On+xCoty G
al Cn+z
BO F3
Pl GO PO G3 P3 P
A0 §3 S2 81 SO Cn M FO Fl F2 T 1717717
NENNRRN mojidajaEe
mmmmwmmmw@z ¢l p1 g0 PO @3 P3 P GND
BO A0 S3 82 Sl SO On M FO F1 FR GND
PARITY TREE
Type . Equivalent Equivalent Pin
Number Function LSTTL CMOS. Number
74HC280 9-BIT PARITY GENERATOR/CHECKER LS280 *4531 14
% KL

PARITY TREE

9-BIT ODD/EVEN PARITY GENERATOR/
CHECKER

280

Voo F E D C B A
ﬁqlﬁllzl?lllol?ﬁ]
1!}!:1) c BJ

@ A

[H IZ‘EVEN%DD

| L |

T E I E T
¢ H NC IZEV% GND

DD
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3. PRODUCT OUTLINE OF THE TC74HCxxxA SERIES

The TC74HCxxxA series is an improved High Speed Logic development of TOSHIBA. Some of these

improvements are outlined below:

(1)

Increased Speed of Operation:

Over 20 companies now manufacture the 74HC series worldwide. The JEDEC JC40.2 committee
has standardized the electrical characteristics of this series in JEDEC Standard 7A. This permits
interchangeability of devices between manufacturers for greater end—user convenience. Increasing
the speed of the TC7T4HCxxxA series by an average of 20% to 30% ensures compatibility with Standard
7A as well as with most other worldwide 74HC products. TOSHIBA achieved the higher speed by
using a thinner gate oxide layer and by decreasing the effective channel length and the internal
parasitic capacitance to increase transconductance gm per unit channel width by 30% over that of the

original series.

Latch—up Strength:

TOSHIBA had previously improved the TC74HC series to make it latch—up resistant. By using the
same process, the TC74HCxxxA revision also has a high resistance to latch—up; TOSHIBA high

speed c?Mos products can be used in applications in which noise and surges often occur.

Table 3—1 shows the results of latch—up tests.

Table 3—1 Results of Latch—up Tests xx

° g

TC74xxx series

TC74xxxA series

method pin TC74HCOOP TC74HC74P | TC74HCOOAP | TC7T4HC74AP
Current lqjection Input >+T70mA * >+70mA * >+300mA >+300mA
(static trigger) Output >+300mA | >+300mA | >+300mA | >+300mA
Input >+250V >+250V >+250V >+250V
Charge Injection
(dynamic trigger) Output >+250V >+250V >+250V > 4250V
Power supply >+250V >+250V >+250V >+250V

= Input protection resistor limits current

=x See Fig. 9—-14 Latch—up strength measurement system in Sect. 9-7.
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(3) Electrostatic Discharge:

In the original TC74HCxxx series, TOSHIBA designed in an input protective circuit which
combines silicon diodes with a polysilicon series resistor (Fig. 3—1(a)). This circuit suppresses
excess current flow in the input terminal when the input voltage is higher than V. or lower than
GND. This circuit is effective for increased latch—up protection, but the electrostatic discharge
protection, measured using the MIL—STD method (100pF/1.5kohms), was about +2.0kV maximum.

Anything above this caused burn damage to the polysilicon resistor or increased breakdown of the

oxide film directly under

As there is no latch—up problem with the revised types, the TC74HCxxxA series, TOSHIBA uses a
protective circuit composed of high thermal capacity silicon diodes and a resistor constructed by
diffusion (Fig. 3—1(b)). According to MIL—STD, any product not reaching a +2.0kV level must
carry an ESD Sensitive (ESDS) label. TOSHIBA’s TC74HCxxxA series far surpasses this level with

the polysilicon.

a 2.0kV or greater rating using the MIL method.

Table 3—2 shows the Electrostatic Discharge Test Results.

Fig. 3—1 The Input Protective Circuits

Input

polysilicon

vVCC

&

GND

gVCC

Input

W\

GND

(@)

TC74HCxxx series
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Table 3-2 ESD Test Result

(@) MIL Method (C=100pF,R=1.5KQ)

TC74HCOOP TCT4HCOOAP
B LY N < Y ARV AY AV ARV RVl [V ARV RV RV RV
YT T LT
x X X X x 1 x
123456 8 910111213 1 234586 8 910111
LETELL [LLLT o
X X X X xX X X X
I VUL LULL

(b) EIAJ Method (C=200pF,R=0Q)

TCT4HCOOP TC74HCOOAP

+ LYY v 500 L L g w"‘n
400
x x | x x x x| xx g0l
200
100

1 234586 8910111213_100_123455 8 910111
HINEIE
x X X x x x ~300F

x | % — 4004 |
N b A A —500FA A A A A A A A A A A

Destruction  voltage

*Normal xDestruction AL Discharge stopped

(c) Test Circuit

Vee, GND
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Features

The TC74HCxxxA series has the following features as compared to other standard Logic IC:

High Speed Operation:

High Noise Immunity:

Low Power Dissipation:

Output Drive Capability:

Same as LSTTL

Same as standard CMOS series (¢ W)

Capable of directly driving 10 LSTTL loads (Standard output type).

Capable of directly driving 15 LSTTL loads (Buffer output type).

HC/HCU Type -+ 45% V¢ (Typ.)

HCT Type

Wide Operating Voltage Range:

25% Ve (Typ.)

HC/HCU Type - 2 to 6V

HCT Type

Wide Operating Temperature Range:—40 to + 85°C

Self—contained static electricity protective circuit:

4.5t0 5.5V

+500V (typ.) by EIAJ method
+3000V (typ.) by MIL STD method

(All inputs and outputs)

Based on the same pin connection and function with LSTTL,

Ample Latch up Capacity: Total input and output 300 mA and above.

and line up with CMOS original version.

Wide product Line up: Over 200 types

Table 3—2 shows comparison of characteristics of various logic families.

HS-C2MOS HS-C2MO0S C2mos "
Parameter (rembexxd) | SSTTE | (Teaohxxn) | (TCAxxx) Condition
Pé%p_:gatlon (%T_la:y‘|51’;llg;e 6ns typ 9ns typ 15ns typ 65ns typ Vee =5.0V
i =25
M?j);llt(n;’r‘ EI?%kLir:g:;r;cy 80MHz typ | 46MHz typ | 20MHz typ 2MHz typ Ta ¢
Quiescent Power Dissipation Over temperature
(GATE) 0.001«Wtyp | 8mWtyp | 0.01xW typ | 0.01uW typ and voltage range
ViH 3.5V min 2.0V min 4.0V min 3.5V min |Vcc =5.0V
Input Voltage Over temperature
ViL 1.5V max 0.8V max 1.0V max 1.5V max | range
|lon| | 4mA min=1 | 0.4mA min+2 |0.36mA min+3|0.42mA min=3 +1 VCCi4.5V
*2 Vcc=4.75V
Output Current 3 Veo=5V
loo | 4mAmin | 4mAmin | 0.8mA min | 0.42mA min | 0 tgrcnp. range
Operating Voltage Range 2~6V 4.75~5.25V 2~8V 3~18V
Operating Temperature Range | —40~85C 0~70°C —40~85°C —40~85C

Table 3—2 Comparison of Logic Family Characteristics
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3—2 Method of Designating the TC74HC Series

The TC74HC series is designated by the standard established by JEDEC and is as shown below;

reanc | [ ] ] O] L
T T —I_— 6) Other information (as required)

L 5) Package Type
4) Revision Level (blank for original)

3) Function

2) Type classification by JEDEC
(74HC, 74HCU, 74HCT)

1) TOSHIBA CMOS
(designates TOSHIBA
and process)

(Example) TC7T4HCT240AP
High Speed C2MOS IC which is pin and functionally compatible with the bipolar 741.S240
Input is designed for TTL voltage levels, and direct driving from LSTTL is possible.
Package type is plastic Dual Inline Package (DIP).
(1 “rc”
Proprietary name identifying TOSHIBA CMOS devices.
(2) Type classification (HC, HCU, HCT)
In the high speed CMOS, HC family, there are HCU types and HCT types in addition to the HC

types. There differentiations were made by JEDEC in order to separate CMOS devices of the same

function but with different input levels or the existence of a buffer.

TYPE Internal stages Input threshold voltage
HC Two stages and above CMOS level
HCU One stage CMOS level
HCT Two stages and above TTL level
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Taking an inverter as an example, we can show the difference between these types as follows:

TC74HCO4A TC74HCUO04A TC74HCTO04A

D D

Logic Diagram

5V 5V
Input—Output

Voltage transfer
characteristics

—Vour = %

2.5V 2.5V 1.4V
—VIN

(3) Function

Functions are expressed by English number of two to five figures.
In the case of TC74HC series, these numbers are the same as LSTTL and 4000B/4500B devices having

the same pin connections and function.

00~999  -eveeeee Product with same pin connections and function as 74LS series.
(Example) 74L.5240<74HC240

4000~40199 «-+-e-ee- Product with same pin connection and function standard
4500~4599 CMOS 4000B/4500B series.
(Example) 40102B<74HC40102

4300~4399 --eeeveee Function unique to 74HC series.
7000~7999 However, some function approaches LSTTL or 4000B series.
(Example) Same function with 74HC’_72_66A<—>74L5266‘
However, output is of normal buffer structure (Not open drain).

(4) Revision Level

This symbol is used to clarify the revision of product when improvements which will rechange the
characteristics of product is made. Normally, it is blank, but if there is a revision, English
characters are given successively from A. Safix A of TC74HCxxxA series indicate the types which
have refined AC characteristics due to redesign of IC chip but still meet JEDEC standards for the

family.
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(5) Package Type

English characters showing type of package.

P ot dual in line package (DIP) Plastic
Foen 200 mil small outline IC (SOIC) Plastic
FN ceoeeeees 150 mil small outline IC (SOIC) Plastic

In the TC74HC series, narrow 300 mil type 24 pin DIP package was recently developed. With this
developement, in the case of the P type, 14/16/20/24 pins devices all have a 300 mil width (7.62 mm
width).

(6) Other information
For example, in the case of SOIC Tape and Reel specifications, the following indicators are added
to the part name:

~TPlor -TP 2 Adhesive Tape and Reel (Difference in pin 1 position)
—EL Embossed Tape and Reel
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4. EXPLANATION OF RATINGS AND STANDARDS

4-1 Maximum Ratings

In general, the maximum rating value should not be exceeded in order to guarantee the life and
reliability of integrated circuit products.

Absolute Maximum Rating should not be exceed even for a moment.
When the device is used in excess of any maximum rating, the device may not recover, and, in many
cases, permanent damage will occur.

In designing the circuit, therefore, it is necessary to pay attention to the fluctuation of supply
voltage, characteristics of interconnecting parts, ambient temperature, and surges in input and
output signal lines, so that u1e maximum ratings will not be exceeded.

Table 4—1 indicates common absolute maximum ratings of TC74HC series. When the maximum

ratings and common ratings differ, the former shall control. For definition of parameters, refer to
Table 4-2.

Table 4—1 Absolute Maximum Ratings

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 A%
DC Input Voltage Vin =0.5 ~V¢c+0.5 v
DC Output Voltage Vour -0.5 ~Vect0.5 v
Input Diode Current Ik +20 mA
Output Diode Current Tok +20 mA
DC Output Current Lour igg giﬁrflgra:;}ptey)pe) mA
DC V¢ /Ground Current Iec i,‘;’g ((Tgtjgflgf:;lgépe) mA
Power Dissipation Py 500(DIP)%/180(SOIC) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T 300 C

* 500mW in the range of Ta=—40C~ 65°C. From Ta=65Cto 85°C
a derating factor of—10mW/°C shall be applied until 300mW.
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Table 4—2

Parameter Symbol Explanation

Supply Voltage vV Indicates the voltage range in which the IC does not present breakdown,

PRlY 9 ¢c deterioration of characteristics or reduced reliability.
DC Input Voltage Vin Indicates the voltage range in which the IC does not present breakdown,
DC Output Voltage VouT | deterioration of characteristics or reduced reliability.

Indicates the current value at which the IC does not present breakdown
Input Diode Current | due to latch—up when input current or output current flows.
Oupt ut Diode Current IlK * Practically, the design in which DC current flows is not recommended.
p oK When a flow of curent cannot be prevented, adopt a current value lower
than this.

DC Output Current lout Output current indicates the current value which can flow from one output.

As Vcc/GND current includes output current, in the case of an IC having

DC Ve /Ground Current lee many output terminals, substantial Vcc/GND current can flow.

Indicates consumption power not causing breakdown of the over the entire

Power Dissipation Po operating temperature range.

Indicates the ambient temperature range not causing deterioration of
Storage Temperature Tstg |characteristics and a relisbility when left for a long time in a state
without supply voltage.

Indicates the conditions when soldering is carried out after IC mounted

Lead Temp. and Time TL on printed board

4-2 Recommended Operating Condition

These are the conditions in which the operation of the TC74HC series is guaranteed, and when
exceed, operation is not guaranteed even if it is within the maximum rating of Table 4—1.

Common recommended operating conditions of 74HC series are shown in Table 4-3. When
recommended operating conditions of each device and common recommended operating conditions

differ, the former shall control. As for the meaning of each item, refer to Table 4—4.
Table 4—3 Common Recommended Operating Conditions

(a) 74HC Type

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \Y
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve v
Operating Temperature Topr —40 ~ 85 C

0 ~ 1000(V=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vec=4.5V) ns
0~ 400(Vc=6.0V)
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(b) 74HCT Type

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Vee 4.5~5.5 \

Input Voltage Vin 0~ Vo v

Output Voltage Vour 0~ Vo \%

Operating Temperature Topr —40 ~ 85 C

Input Rise and Fall Time | tr, tf 0 ~ 500 ns

Table 4—4

Parameter Symbol Explanation
Supply Voltage Vee Indicates supply voltage range guaranteeing normal operation of the IC.
Input Voltage Vin . . .
Output Voltage Vout Indicates supply voltage range guaranteeing normal operation of the IC.

. Indicates operating temperature range guaranteeing normal operation and
Operating Temperature | Topr | 00 ical characteristics of the IC.

. . Indicates rise and fall time range of input signal which will not cause
Input Riss and Fall Time ot malfunction due to oscillation of the output.

4-3 DC characteristics

Table 45 shows DC characteristics of HC types. For the meaning of each parameter, refer to
Table 4—7. Table 4-5 is a standard DC characteristics table, and when it differ from individual
characteristics, the later shall control. DC characteristics are regulated by JEDEC (Standard 7A).

In the TC74HC series, all devices meet or exceed this standard.
Table 4—6 indicates characteristics table standardized by JEDEC.
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Table 4-5 TC74HC series DC Characteristics Table

PARAMETER |SYMBOL| TEST CONDITION 1 —tyrmo Tﬁz;’ C T TI;ZFN_ 40 ﬁf&c UNIT
- 2.0 | L5 = = L5 =
ﬁfi‘t \I;g;’gge Vig 45| 3.15 | - - 3.15 | - v
6.0 | 4.2 - - 4.2 -
. 2.0 | - = 0.5 = 0.5
6.0 | - - 1.8 - 1.8
20| 19 | 20 = ) =
High-Level * * Vi = Ion =204 A| 4.5 | 4.4 | 4.5 - 4.4 -
Output Voltage Vo ViorV, 6.0 5.9 6.0 5.9 v
P g HOTVIL Ti=—4 mAY 4.5 | 4.18 | 4.31 | - 113 | -
Ion =—5.2mA] 6.0 | 5.68 | 5.80 - 5. 63 -
20 | - 0.0 | 0.1 = 0.1
Low—Level Vi = Io. =20 A | 4.5 - 0.0 0.1 - 0.1
Output Voltage Vou VigorV, 6.0 0.0 0.1 0.1 v
P & HOTVIL T =4 mA*| 4.5 | - 0.17 | 0.26 | - 0.33
IoL =5.2mA*| 6.0 | - 0.18 | 0.26 | - 0.33
3—State Output Vi =V or V. B B _
Off-State Current | 1% Vour =Vee or GND | 60 +0.5 +5.0
Input Leakage Current In Vin =V or GND 6.0 - - +0.1 - +1.0 A
Vo = GATE | 6.0 | - - Lo | - [100 "
Quiescent Supply Current™ | Ic ! FF 6.0 - - 2.0 - 20.0
Vocor GND ey 6.0 - — 1 40 | - | 400

Note) * Buffer Type assumes 1.5 times value, respectively.
(‘IOH | :IOLZGmA’ 7.8mA)
*+ [tems guaranteed to exceed JEDEC standard 7A.
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Table 4-6 JEDEC Standard No.7A (DC Electrical characteristics)

PARAMETER |SYMBOL| TEST CONDITION vy Ta Bt A0 85 N
. 2.0 1.5 - - 1.5 -
High—Level : . _ _ : _
Input Voltage Vit é g i ;5 B _ Z ;5 _ v
2.0 - - 0.3 - 0.3
Low—Level _ _ _ :
Input Voltage Vi ég _ B (1) g _ (l)g v
2.0 | 1.9 = = 1.9 =
. Ioy =— A - - -
High—Level Vo VN = o =720 é (5) g g _ _ é g _ A
Output Voltage VigorVy, Toq =—1 mA: 45 398 — — 3 84 —
Ioy =—5.2mA] 6.0 5.48 - - 5.34 -
2.0 - - 0.1 - 0.1
Low—Level VoL Vin= To. =20 wA é (5) _ B g } : g i \V4
Output Voltage VigorVy, To, =4 mAY 4.5 - = 0.6 = 0.33
ToL =5.2mA*| 6.0 - - 0. 26 — 0.33
3-State Output Vin =V or Vi, B B _
Off-State Current laz Vour =Vee or GND 6.0 *0.5 +5.0
Input Leakage Current In VN =Vce or GND 6.0 — — +0.1 - +1.0 A
_— GATE | 6.0 | - - |20 | - 20"
Quiescent Supply Current Icc : FF 6.0 - - 4.0 - 40.0
Vecor GND - yrer—T6 0 | = — 180 | - 1800

Note) = Buffer Type assumes 1.5 times value, respectively.
(|Toy| =IpL=6mA, 7.8mA)
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Table 4-7

Parameter Symbol Explanation
This is an input voltage capable of setting the input of the IC to a high level, and
High—Level v the minimum value is guaranteed. Judgement in this case is made by confirming
Input Voltage IH that it is above the prescribed Vo when output voitage should be at a high level,
and below the prescribed Vg when output voitage should be at a level.
Low—Level Vv This is an input voltage capable of setting the input of the IC to a iow ievei, and
Input Voltage L the maximum value is guaranteed. The method of judgement is the same as V| .
This is an output voltage such that when each input terminal is connected to V| x
High—Level v or ViL, the output level goes high. In this case, there is guaranteed a minimum
Output Voltage OH value of output voltage obtainable when the specified output current (lgy ) flows
out.
This is an output voltage such that when each input terminal is connected to V
Low—Level v or V), the output level goes low. In this case, there is guaranteed a maximum
Output Voltage oL value of output voltage obtainable when the specified output current (1, ) flows
out.
This is the current flowing at the input terminal when a voltage is impressed on
Input Leakage . . . . .
c Iin the input terminal of IC. Normally, this current is so small that measurement is
urrent ] .
made with the maximum value of supply voltage.
3—State Output | This is the leakage current flowing at the output terminal when the output is in a
Off—State Current 0z high impedance state, the device having a three state output or open drain output.
. This is the current flowing from Vccterminal into the IC when Vcc or GND level
Quiescent Supply . X . N .
Current lce is held constant without changing the input voltage. The maximum value under all

theoretical conditions allowable for the measured IC is guaranteed.
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4-4 AC Characteristics

AC characteristics guarantee transient characteristic of products.

In general, impressed input waveform is set so as to have an amplitude of Voc to GND and rise and

fall time of 6ns.

Table 4-8 explains the meaning of each parameter of the AC characteristics, Fig. 4—1 shows the

output connection diagrams for measurement and Fig. 4-2 illustrates the measured waveforms.

Table 4-8
Drawing NO.
Parameter Symbol Explanation
v P HC |HCT
¢ Indicates the time during which the output voltage (Vou, VoL ) rises
Output Transition Time tTL“ from 10% to 90%, and the time during which the output voltage falls
THL | down from 90% to 10%.
Indicates the time between input signal appliation and output (i)} Gv)
A tpLH | response detection. tp 4 is the case in which the output changes from
Propagation Time toHL |low level to high level, and tpHL is the case in which the output
changes from high level to low.
. X tpLz |Indicates the time, between when signal is applied to the output
Output Disable Time tpHz |control terminal and 3 state output is set to a high impedance state.
t Indicates the time, between when signal is applied to the output i) | (i)
Output Enable Time thL control terminal and 3 state output becomes a low or high level from
PZH | the high impedance state.
Maximum Clock Frequency fMAX :.r::-'rf]:)ﬁ; the maximum frequency at which the IC operates Giv | vy

Timing requirements are a prerequisite to the normal function of devices. (See Table 4-9)
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Table 4—9

Drawing NO.

P t Symbol Explanation
arameter ymbo xplan WG | HOT

Regarding certain data, indicates the time in which the data must be
applied and held before the input regarding that data (clock, etc.)
Minimum Set—up Time| ts changes. For example, when the data is read in at a rise of next
clock pulse, it is necessary to apply data before the rising edge of the
clock pulse, to a value at least equal to the minimum value of ts.

Regarding certain data, indicates the time in which the data must be

Minimum Hold Time th held after the input regarding that data (clock, etc.) has changed.

(i) | (v)

Indicates the minimum time after releasing of an asynchronous
Minimum Removal Time trem | input (clear, preset, etc.) and until application of next input (clock,
etc.).

Indicates the minimum pulse width that a clock input, etc. is

Minimum Pulse Width tw .
acceptable as a normal signal.

Clock Frequency f Indicates the clock frequency that is operated the IC normally.
Perameter Symbol Explanation
Input Capacitance Cin Indicates the capacitance between input and GND.

Indicates the capacitance associated with a 3 state output or a open drain output

Output Capacitance Cour in the high impedance state.

Fig. 4-1 Output Connection Diagram

Measurement
Vee Point Vee
Measurement R1, Measurement Ry
Point Point S1
To output To output To output 1
Terminal lCL Terminal lCL Terminal lCL Ry,
CMOS Output Open Drain Output 3 State Output

Note) Cr1, includes the capacitance of probe, etc.
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Fig. 4-2 Switching Characteristics Test Waveform

(1) HC Type

i) toum ot L ot

,t

pLH pHL
ty 6ns == T T ' 6ns v
f 90% cC
INPUT / 50% \
_——J 10% L——— GND
' THL trLH
_— ;Q(M — Vou
INVERTING 50%
OUTPUT 10%
tpHL| oL VoL
i) tyits oty ’trem
t, 6ns tf 6ns
Vee
CLOCK
INPUT V
— GND
th(H) th(L)
\ Vee
DATA 50%
INPUT \ GND
bs (H tTLH ts(L tTHL
-ﬁ r—-—
v,
90% OH
OUTPUT 50%
0% v
trem| tpLH 'pHL OL
s
SET,RESET cc
or PRESET 50%
GND
Active Inactive state
state
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i) t,nz ot pHz ot pzL ot pzH

tebns __ e trB0S
f QO%N Vee
OUTPUT 50%
DISABLE 10% GND
'pLZ tpzZL |
Vou
OUTPUT: 50%
LOW TO OFF TO LOW e 10% VoL (#GND)
LoHZ tpZH
% Vo & (Van)
OUTPUT: Y / OH cc
HIGH TO OFF TO HIGH }50%
VoL
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
(2) HCT Type
iv) toug »tTHL tpLm ot pHL
t.6ns e tebns
70 3V
B 1.3V
INPUT o GND
'THL ‘TLH
v 90% VoH
1.3V
. VoL
T
tpHL ‘oLH
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V) twitsu »thitrem
ty 6ns tg 6ns
CLOCK / 90% /
INPUT / 1.3V 7
e ——— X
. tw ) tw D
h '
t
DATA —\ h@©
INPUT ‘1.3V
bs ¢ —tTLH 'sQ YTHL
90%
OUTPUT 1.3V
————— C10%
t
rem tpLH tpHL
SET,RESET
or PRESET L3V
Active Inactive state
State
vi) t oLz ot pmz ot pzL b pzm
ty 6ns T—tf 6ns
OUTPUT / [T 3V
DISABLE o3
GND
tpLZ tpZL
VOH
OUTPUT: / \
LOW TO OFF LOW V0% 1.3V
t—’ S — VoL (#GND)
sl tpZH
—_—.—.—.\ r—_—.—. v, (#V )
OUTPUT: 90% v OH ce
HIGH TO OFF HIGH / ’
VoL
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
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5. EXPLANATION OF IEC LOGIC SYMBOLS
5—1 Symbol composition

A symbol comprises an outline or a combination of outlines together with one or more
qualifying—symbols. Tiie purpose of a general qualifying symbol is to accurately portray the logic

function of the device.

j general quarifying symbol

outline
* | % t__—J * | x
input output
lites lines
*k |k Xk —

sk : qualifying symbol locations for inputs and outputs

5—2 Qualifying Symbols

(1) General Qualifying Symbols

symbol definition
& AND element
>1 OR element
=1 EXCLUCIVE OR element

_ Logic identify element. If all inputs have the same logic state then the output is at
internal loge “1”.

9K Even element. If an even number of inputs are at internal logic “1” then the output is
at internal logic “1”.

IK+1 0dd element. If an odd number of inputs are at internal logic “1” then the output is
at internal logic “17.

1 Buffer element without amplified output.

> or < Buffer element with amlified output. The triangle points in the direction of signal
flow.

65



symbol

definition

LT

Schmitt—trigger.
It has hysterisis characteristic.

__ [T 1L__ | Retriggerable monostable element.
L1 | Non—Retriggerable monostable element.
LG ] | Astable element
T 1LGJ 1 |Synchronous—starting astable element.
T1G! [ | synchronous—stopping astable element.
SRGm Shift register. “m” :number of bits.
CTRm Binary counter. “m” :number of bits. cycle length:2
CTRDIVm | Counter with cycle length m.
RCTRm Ripple carry counter. “m” :number of bits. cycle length:2
X/Y Coder or code converter. X and Y may be replaced by appropriate indications of the
codes used.
MUX Multiplexer / data selector.
DMUXorDX | Demultiplexer.
hX Adder.
P-Q Subtractor.
CPG Look—ahead carry generator.
/4 Multiplier.
COMP Comparator.
ALU Arithmetic logic unit.
ROM Read only memory.
RAM Random access memory.
FIFO First—in First—out memory.
1=0 When power is switched ON, the element goes to internal logic “0”.
I=1 When power is switched ON, the element goes to internal logic “1”.
ty to
————— | Delay element with specified delay times.
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(@)

Inputs and Outputs Qualifying Symbols

symbol definition
—q Logic negation at an input. An external logic “0”(“1”) produces an internal logic “1"(“0").
| — Logic negation at an output. An internal logic “0”(“1”) produces an external logic “1”(“0”).
—D Porlarity indicator at an input. A “L”(Low) level active.
| — Porlarity indicator at an output. A “L” level active.
L Porlaroty indicator at an input where the signal flow is from right to left.
—] Porlaroty indicator at an output where the signal flow is from right to left.
— Indicator for direction of signal flow.
——— Bidirection information flow (alternate).
Dynamic input
Positive logic. Negative logic. Porlarity indicate.
': 1—1 0 H
0 . L, L — N
The above transitions produce the internal logic active.
Dynamic input
Positive logic. Negative logic.
°'> 1 0
I S
The above transitions produce the internal logic active.
Dynamic input Porlarity indicate.
__AP H
_\— )
The above transitions produce the internal logic active.
—>—| | Non—logic connection.
[a) .
—{ Input for analog signals.
(3) Symbols of the internal connection

definition

A logic “1” at the left—hand side produces a logic “0” at the right—hand side.

Negated internal connection. A logic “1” at the left—hand side produces a logic “0” at
the right—hand side.

Dynamic internal connection. A transition from internal logic “0” to internal logic
“1” at the left —hand side produces a transistory logic “1” at the right—hand side.

Internal input (virtual). This input is always at internal logic “1” state unless this is
overridden or modified.

Internal output (virtual). This effect on the internal input connected to this output
must be indicated by dependency notation.
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(4) Symbols inside the outline

symbol

definition

p—

Delayed output. The output change is delayed until the input that indicated the
change returns to its initial external state or level.

—

Schmitt trigger input.

OF—

Open—drain output without internal pulled—up resistor.

o

Open-drain output with internal pulled—up resistor.

OF—

Open—source output without internal pulled—down resistor.

S

Open—source output with internal pulled—down resistor.

Vi

Three--state output.

>

Bufferd output.
(The triangle points in the direction of signal flow)

— EN

Enable input.

J,K,D

Information inputs of disable elements.

R,S5 T, C

Control inputs of disable elements.

o

Shift input. The direction of shift is to the right or down when the arrow points to the rigﬁt, or
to the left. “m”=1,2,3,..-, however, the number may be omitted when “m”=1.

em —{-m

Counting input. Count—up or count—down are indicted by + and — respectively.
The number “m” is the count per command and may be omitted when “m”=1.

)

Bit—grouping symbol.
“m” is the highest power of 2 in the group.

—-‘C']‘=m

Content input.
The internal logic “1” sets the element to the value “m”.

cr=9}—

Content output. For example, when the input state is “1”, the internal registor sets
“gn

—/1]

Line—grouping symbol. The inputs enclosed by this symbol from a single logic input.

_iulﬂyulnl_

Fixed—mode input, Fixed—state output. This input (output) is parmanently at
internal logic “1”.
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5-3

(1)

4)

5)

6)

7

Dependency Notation

Dependency notation is the powerful tool that makes IEC Logic Symbols compact and yet
meaningful with IEC symbols, the relationships between inputs and outputs are clearly illustrated
without the necessity to show all elements and interconnections involved.

In dependency notation, the terms “affecting” and “affected” are used.

The general rules applied to dependency notation.

1) The input (or output) affecting other inputs or outputs is labelled with the letter symbol that

indicates the relationship involved followed by an appropriately —chosen identifying number.

2) Each input or output affected by that affecting input (or output) is labelled with that same

number.

3) If it is the complement of the input’s (or output’s) internal logic state that does the affecting,

then a bar is placed over the identifying numbers at the affected inputs or outputs.

If the affected input or output has a label to denote its function, this label will have the identifying

number of the affecting input as a prefix.

ORed together.

coder), the identifying number of both affecting inputs and affected inputs or outputs is replaced

by another character selected to avoid ambiguity, e.g., Greak letters.

by a comma will appear in the label of the affected one. The normal reading order of these

numbers is the same as the sequence of the affecting relationships.
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If two affecting inputs or outputs have the same letter and the same identifying number, they are

If the labels denoting the function of effected inputs or outputs are numbers (ex. outputs of a

If an input or output is affected more than one affecting input, each identifying number separated



Fig. 5—1 Example for dependency notation

dependency dependency symbol identifying

number
affecting symbol affected

input output ffecti
affecting a
a G1 input I b M1
_ affecting C2
b———1 1 d output [_‘
\ ’/ affected input —11,2D
¢ 2 22 ¢ with - ¢ /‘1/‘2‘ d
hN [y dependency symbol

affected M— identifying identifying—l/ \—

. dependency
inputs
p number number symbol
(2) Symbols for dependency notation
function symbol Input State “1” Input State “0”
AND G Permits action Imposes “0” state
OR v Imposes “1” state Permits action
Negate
(EX--OR) N Complements state No effect
Interconnection Z Imposes action Permits action
Control C Permits action Prevents action
Set S S=1, R=0 No effect
Reset R S=0, R=1 No effect
Enable EN Permits action Prevents action of input
Mode M Permits action Prevents action
(mode selected) (mode not selected)
A Permits action Prevents action
Adress (Adress selected) (Adress not selected)
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6. HOW TO READ MIL TYPE LOGIC SYMBOLS AND TRUTH TABLES

6—1 How to read MIL type Logic Symbols

Table 6—1 shows the MIL type logic symbols used in high—speed CMOS IC. This logical chart is
based on MIL-STD-806B, and clocked inverter and transmission gate employ specific symbols.
Table 6—1 MIL Logic Symbols

Circuit Function

Logic Symbol

Logical Equation or Truth Table

Inverter A —<{>~X A ——{>o— X X=A
A A — =
NAND Gate g —=IO—X 5 d>—X X=A » B=A+B
A A -
NOR Gate B 10— X B —IHr—x X=A+B=A *B
AND Gate A O—x AT > X X-A+B-A+B
A A ——
OR Gate B 1 >— X p_—dX»—x X=A+B=A +B
g g ) A X X:Don’t Care
Clocked Inverter A X H H L Z:High
(Note 1) A X H L H Impedance
¢ ¢ L | x|z
3 @ [ A X X;ﬁon't Care
Transmission Gate H H H Z:High
o] ) L | X | z
EXCLUSIVE-OR A B — =
Gate B N o—X X=(A+B)+(A+B)
EXCLUSIVE-NOR A — =
Gote B QX X=(A *B)+(A + B)
S S S| R|DIJCK] Q
4 4 HIL[X[XTH]
D-Type D—p "eFQ D—p " q-Q LIH | X | X |L ™ Coélrg
Flip—Flop CK—CK_G}-Q CK—qCK_ Gl-Q L|L|H|f |[H aNo
IF R L L L |5 L Change|
R % L | L | X | |gna
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Table 6—1 (Cont’d)

Circuit Function Logic Symbol Logical Equation or Truth Table
S R J K |CK Q
H L X X X H
S S L H X X X L
l L |L|L|L|f]| QA
J—J Q@ J—J  Qf-q L | L|L|H L
J/K Type CK—CK CK—dCK = T
Flip—Flop k=  9-a k—k gpbq L] L [ H L ¥ B
I (‘F L|L|H|H]| f| QW
N 5 LIL XX || Qna
X:Don’t Care
/A:No Change
V:Toggle
Note 1) Clocked Inverter
A clocked inverter has the circuit shown in Fig. 6—1.
In this figure, Q1 and Q2 are P—channel MOS FET, and
Q3 and Q4 are N—channel MOS FET, and four FET are
all connected in series from Ve to GND.
If ¢ signal is at a high level, Q1 and Q4 turn on, and
can be regarded as simply a inverter composed of Q2
and Q3. When ¢ signal is at a low level, both Q1 and Q4
turn off, and regurdless of the condition of the A input,
the output, B is set to a high impedance condition cut off
from both V¢c and GND.
That is to say, a clocked inverter can be used as a Fig. 6—1 Clocked Inverter
switch to turn off input and output.
Note 2) Transmission Gate
Transmission gate has the circuit shown in Fig. 6—2. v b
As shown in this figure, Ql is a P—channel MOS FET ¢ J_ Qi
and Q2 is an N—channel MOS FET which are connected : 3]
. 1 OUT/IN
in parallel. IN/OUT O———[_C
If ¢ signal is at a high level, both Q1 and Q2 turn on, --I-Q2
and a signal can be applied in either direction. ) 6 GND

If ¢ signal is at a low level, both Q1 and Q2 turn off,
and no signal can be passed.
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6—2 How to Read Truth Table

Table 6-2 indicates the definition of symbols described in Truth Table.

Table 6—2
Symbol definition
H High level (Indicates stationary input or output)
L Low level (Indicates stationary input or output)
£ Indicates leading edge changing from “L” to “H”.
v Indicates trailing edge changing from “H” to “L”.
X Don’t cate (Either “H” or “L”)
Z High impedance state
e h Input level of stationary state of each input of A to H.
Qo Level of Q just before the realization of input condition indicated in Truth Table.
Qn Level of Q just before inputting of active edge ( f or v )

One “H” level pulse.

"

One “L” level pulse.
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7. COMMON ELECTRICAL CHARACTERISTICS

7-1

Power Dissipation

The power dissipation of CMOS device is composed of two components: one static, the other
dynamic.

The total power dissipation is the sum of static and dynamic power dissipation.

Static power dissipation is obtained by multiplying quiescent supply current by the supply voltage
range.

Dynamic power dissipation is obtained by taking the following operating supply current value.
Static power dissipation

In the case of CMOS ICs, under the condition in which inputs are fixed at Voc or GND level, either
N-channel FET or P—channel FET turns off. For this reason, the current from V¢ to GND
becomes only the reverse—direction saturated current of the PN junction and the surface leakage
current due to the stain in the chip surface, and is a current of less than several nA at room
temperature.

Therefore, in the case where the inputs are driven by another CMOS, or the inputs are pulled—
down to GND or pulled—up to V¢, the static power dissipation can be obtained as follows:

Py (DC) = Ve » Icc

For HCT devices where specific input pins are driven at LSTTL levels the following applies:

When being driven with a TTL Vg , HCT devices exhibit additional currents (I¢) as specified on
HCT device data sheets.

Therefore, the HCT static power dissipation is dependent on the number of inputs applied with the
TTL Voy logic voltage level, and can be obtained as follows:

Py(DC) = Ve o I +nVoe » Igy ¢ dn
n : the number of input at 0~2.4V (TTL Vg level)
d : duty cycle
I¢: quiescent current when Vi =2.4V

(Ref. Technical data sheets)
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Dynamic power dissipation
The dynamic power dissipation of a MOS IC is calculated by summing “a” and “b” below:

a) The switching current obtained by charge and discharge of each capacitance added to gate output

current when the gate in the circuit including the output buffer makes an inversion.

b) The through current flowing when the P—channel FET and the N—channel FET which constitute
the gate during inversion time turn on briefly at the same time.

When rise and fall times of the input signal are small (about 6ns), through current of the gate is
usually negligibly small in comparison with the switching current.

For this reason, the dynamic supply current is governed by internal capacitance of the IC and the
charging and discharging current of the load capacity (Cy,).

An example is given here for C| = OpF.

For the inversion of internal gate outputs from low to high level, it is necessary that the electric
charge corresponding to Ci e V¢ be supplied from the Voo line to the internal capacitance Ci.

Therefore the value obtained by multiplying Ci « V¢ to the output inversion frequency
(Frequency:f) within a certain period corresponds to the mean current to be supplied from the
Voo line to the IC during that period.

In an actual IC, several gates operate simultaneously, and their respective internal capacity and
inversion frequency are different.

Therefore, dynamic supply current in an IC is as follows:

n
Iec (opr.) = Ve o EIan «Ci,
fn: frequency of internal operated gate

As fn is divisible by an integer of input frequency (fiv ), the gate operating with fn/m frequency
can be considered equivalently as the capacitance of Ci/m.

Hence, the above equation can be rewritten as:
n
ICC (opr‘) = VCE . fIN . )1:C1/rnn

fiy : input frequency

m: integer

The final term is defined as Cppy .
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Dynamic power dissipation with load capacity is given by the following equation:
Pp (opr.) =Cpp * Vec? « fiv * Cpp
Total dynamic power dissipation with load capacity is given by the following equation:
Pp (opr.) = Cpp + Vec? « fiy + 2(Cun + Vec’ + fon)
CL, :load capacity
fo : output frequency

n : integer of output

However, in specific applications such as crystal oscillators, supply current characteristics are

controlled by through current, and the calculation result by Cpp can not be used.
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7—-2 Standardized Capacitance Power Dissipation (Cpp) Test Procedure

The purpose of the Cpy, value is to allow the user to estimate actual power consumption of his
system. Therefore, the table has been set up to exercise each device in the same manner as it would
usually be used. Devices which are separable into independent sections are measured on a “per
section” basic, the remaining are measured on a “per device” basis. Each devices unique set up is
listed in the Table 71, “Pin condition Table”.

Measurements for all devices are to be made at Vo =5.0V at Ta=25°C and, if the devices are tested
at a enough high frequency, the DC supply current will contribute a negligible amont to the overall
power consumption and can thereby ignored. For this reason, the power consumption is measured

at IMHz. Any device with 3—state outputs is measured in an enabled state of outputs.

In order to determine the Cpp of a single section of a device (i.e., one of four gates or one of two

flip—flops in a package), the following procedures should be used.

As for the Cpp value for a device with a common clock, it can be easily obtained by measuring
both the Cpp of a device with only one portion of the device active, and the Cpp found with all

portions of the device active. The Cppy value obtained by above two conditions should be shown.

Gates: Switch one input while biasing the remaining input(s) so that the output(s) will
switch.
Flip—flops: Switch the clock pin while changing the data pin(s) such that the output(s)

change with each clock cycle.

Latches: Switch the enable and data inputs such that the latch toggles.

Decoders/

Demultiplexers: Switch one address pin which changes two outputs
Date selectors/

Multiplexers: Switch one address input with the corresponding data inputs at opposite logic

levels so that the output switches.
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Analog switches:

Counters:

Shift registers:

Transceivers:

Monostables:

Parity Generators:
Display Drivers:

ALUs/Address:

Switch one address/select pin which changes two switches. The switch inputs/
outputs should be left open. For digital applications where the switch inputs/
outputs change between V¢ and GND, the respective switch capacitance
should be added to the load capacitance as shown above.

Switch the clock with the other inputs biased so that the device counts.

Switch the clock while alternating the inputs so that the device shifts
alternation 1’s and 0’s through the register.

Switch only one data input. Place transceivers in a single direction.

The pulse obtained with a resistor and no external capacitor is repeatedly
switched.

Switch one input.
Switch one input so that approximately one—half of the outputs change state.

Switch the least significant bit. Bias the remaining inputs so that the device is
alternately adding 0000(binary) or 0001(binary) to 1111(binary).

Details of each IC’s pin condition are listed in Table 7-1.

—Explanation of symbol—
V =Vce (+5.0V)
G=GND (0 V)
H =logic 1 (Vcc )
L = logic 0 (GND)
X =don’t care. V¢ or GND. but not switching
R = 1.0 kQ pull-up resistor to an additional 5.0V supply other than V¢ supply

O = open

P = 50% duty cycle input pulse (shown below)
Q = 50% duty cycle half frequency out—of—phase input pulse (shown below)

Vce
P

GND

Vee
Q GND

Input Pulse Waveform
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Cpp Test Condition

Table 7-1

—o|e o 2 o ele o o o oo s s> ele e O el e o>l > e e e >
—1n|e o w2 e ele o o o e|le o e efe e OO e ] e o X Tlem e e |O ¢ T O OK OO KK
—wl el A D000 AEEHNMEPO O T OO OO XY
P OM T AT E R X HK[AOK ATMO RN A VORI KIK KK O M X|OXIIDOOKIIX M
Al [ X X OX|O OO R HKIOIE X ATOHK UM ALK AKX KK O HKXONXDIDO OO T T X X
—_ = O O KO KK OOIKITDOO AU XK OO O X MXMXPIKAH OO0 DO OO I AN
~ O O ORI HK O K KX OMKO AR K OO O|A R KO KKK KXOXToOoom~ 3K
SO HE MU MM KA HEAEHKOHKO AO OO KOOI X KX OO|IONW i ol eoNeoNollcNeoNeNtNe)
SElleol-deNoNellocNoNoNoNollocNoNoRbNellcNoNoRNeol Nl ROROI OCNG] [cNel6NoNONONGIIORORONORG]
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7-3 Output Current Characteristics

The output current characteristics of TC74HC series can be divided into standard and buffer types.
An IC of the standard type is capable of directly driving 10 LSTTL, and guarantees
Voo —Vou =0.37V, Vg, =0.33V over the entire temperature range. The buffer type, is capable of

directly driving 15 LSTTL under the same conditions.

Fig. 7-2 shows the standard output current characteristics of each type when used at the 4.5V.

Note) The solid line shows standard characteristics chart. Because there are variations depending upon
the samples, use the broken line and separate standard values when making design.

High level output current

Low level output current

characteristics characteristics
High level output voltage Voy—V, (@Y%
& P ge Vou=Vec (V) R Vee =45V
-5 —4 —3 —2 —1 0 > - < g0
0 ‘Eqé s E Ta=25C(TYP.)
b o = ol —
~ ~ -y 1
r 5 35 3. 30
—10 2 O SR v
/4’ o = - A
- 2 2
=T g0 & 5 20 Paeg5C(MI
Ta=85C(MIN.) / 3 o a-—s-?i(__N;)
/| I E 10 / AT
o A
4 30 5 2 [y
2
=] o] 0
—40 % — 0 1 2 3 4 5
Ta=25C(TYP.) Ver =45V o
I' L I l cc Low level output voltage Vi (V)
(i) Standard Type
High level output current Low level output current
characteristics characteristics
. T T 1T 7
High level output voltage Vyy—V, (V) — v =45V —
OH—fee 27 ST e TV T masss(ry)
5 -4 -3 -2 o1 0o % =&
A° 52 28 40
(o] B o
A/ 53 5
-10 -
P 3 2 30
7 El =859
< A PP 3 7 Ta=85C(MIN)
- / & 5 20 14 —
4~ 3 ° / L -
P -30 — /|
Ta=85°C(MIN) / = o 10 7
> (V]
-40 9 - 0 4
3
= z 0 1 2 3 4 5
v -50 .2 A
Ta=25°C(TYP) Voo =45V jasi Low level output voltage Vg (V)
| .

(ii) Buffer Type

Fig. 7-2 Standard Output Current Characteristics
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(mA)

Ton

When the structure of device has been decided upon, the current flowing in MOS FET is
determined by gate voltage Vg and voltage V gbetween source and drain. In the actual IC, the gate
voltage of output step MOS FET becomes nearly V- and GND level. Therefore, if | Vs | =Veis

considered, the following equation is realized in non—saturation zone:
Ig =K (2Vpg(Vgs = Vi) = Vig” )
If V5 is made constant, Iy is proportional to Vo =V . In the saturation zone:
Ig =K (Vgs — V)’
Thus, Ippg is proportional to (Vo — Vi )/‘z not to Vg . Here, Vi is the‘ threshold voltage proper

to MOS FET's, and is set to a value of about 0.7V in TC74HC series.

Fig. 7-3 shows supply voltage—output current characteristics of standard type outputs. This figure
shows standard values. Note that the variation of output current at low supply voltage becomes large
in comparison with that at 4.5V.

Vour ~Vee (V)

-1 -6 -5 —4 -3 -2 —1 -0
Ta=25C Ve E5T
ccpz0
60 TV / —1o
// I
50 Ve 5.5V 3.0V //, — 50
// = oV ////
140 —30 -
0V
- 1.5V b// E
/————_— et ~
30 Ee— 4.5V —40
/ A .
o
20 [ - o / N
30 L~ -
5.5V
10 LA _
veg=2.0 60
" L— Ta=25°C
0 6.0
0 1 2 3 4 5 6 7
VoL (V)
Ig, Characteristics Ioy Characteristics

Fig. 7-3 Standard Output Current Characteristics
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7-4 AC Electrical Characteristics
(1) Supply voltage dependence

Transient characteristics of IC’s such as propagation delay time and maximum operating
frequency are determined by delay time of the inner gate or rise time and fall time of the output
buffer.

Internal delay is considered to be chiefly due to integral effect of the on resistance of the MOS FET
and load capacitance does not remarkably depend upon supply voltage, the drain current
characteristics of MOS FET determines the dependence of AC electric characteristics on supply
voltage.

Fig. 7-4 shows the dependence on supply voltage of propagation delay time in a representative gate
IC.

In JEDEC standard 7A, the coefficient of dependance on supply voltage is determine as follows: In
the worst case, adopt the broken line indicated in Fig. 7-4 which was made on the basis of JEDEC

standard.
Table 7-1 Calculation of AC Standard Value Table 7—2 Calculation of fyzx Standard Value
(expecting fyax)
Vee Ta=25C Ta=—40~85C Vee Ta=25C Ta=—40~85C
2.0 5. 00X 5.00Y 2.0 0.20X 0.20Y
4.5 X Y=1.25X 4.5 X Y=0.80X
6.0 0. 85X 0.85Y 6.0 1. 18X 1.18Y

tpd relative value
w £

2 N

1 2 3 4 5 6
Supply voltage Voo (V)

Fig. 7-4 Dependance on Supply Voltage of Propagation Delay Time
(Gate IC)
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Load capacitance dependence

In TC74HC series, output current has been widely improved in comparison with the conventional
4000B/4500B series, and a capacitive load can be driven at high speed.

However, since output impedance is determined when supply voltage is selected, rise and fall time
of output waveform or propagation delay time will increase in proportion to an increase of load

capacitance.

Fig. 7-5 indicates the load capacitance dependence on output rise and fall time at a supply voltage

of 4.5V. Fig. 7-6 shows the load capacitance dependence on propagation delay time.

Standard Type Buffer Type
0 Vee=4.5V 0 Vee=4.5V
i=3 i~
<2 |Ta=25¢ <2 20 aiasc
& 20 £
T =
- —
= i P
£ Q)
L1
£ £ o
= 10 -
& <] = ]
o - o A4
= =]
) <
3 P o
A R ]
o - 0 50 100
3 0 50 100 El
3 Load Capacity C, (pF) 3 Load Capacity Cp, (pF)

Fig. 7-5 Load Capacitance Dependence of typy,tryy (standard characteristics)

Standard Type (HCO00A) Buffer Type (HC240A)
0 _ P Voo =4.5V
\Y =4.5V
£, Tcg ”4 55‘ ) Ta=25C
E 20| Ta=2s% I 20
e =
1 =)
“Q ‘QQ. //
g - ] £ —
Z o=
o 1 oy
1 ] -
= =
2 g
= =
a0 o
< 0 £ 0
e 0 50 100 = 50 100
o Load Capacity Cp (pF) P Load Capacity Cp (pF)

Fig. 7-6 Load Capacitance Dependence of tyg ,tpur(standard characteristics)
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In the TC74HC series, AC characteristics are guaranteed using a load capacitance of 50pF.

Propagation delay time using load capacitance, other than the above is obtained by the following
equation:

(Example) High level propagation delay time in the case of load capacitance of XpF.
toog (X) = A (X —=50) +tyy (50)

A: High level propagation delay time increase rate per unit load capacitance(ns/pF)

Table 7-3 Load Capacitance Dependence of AC Electrical Characteristics (ns/pF)

Standard Output Buffer Output
v/ Typical value Limit value Typical value Limit value
cc (Ta=25°C) (Ta=25C) (Ta=25C) (Ta=25°C)

2.0 0.33 0.83 0.22 0. 55
tTLH, YTHL 4.5 0.12 0.24 0.08 0.16

6.0 0.09 0.16 0. 06 0.11

2.0 0.17 0.43 0.13 0. 33
tpLH . tpHL 4.5 0. 06 0.12 0. 05 0.10

6.0 0. 043 0.077 0.038 0. 068

Table 7-3 shows increase rate per unit capacity of AC electrical characteristics having load
capacitance dependence.

In the case of a heavy capacitive load, it is necessary to make the calculation using the limit values
in this table.

In TC74HCxxxA series, AC characteristice of 15pF load capacitance (standard output,

Ve =5.0V) or 150pF load capacitance (buffer output, Voo =2, 4.5, 6V) is guaranteed. (See the
technical data seets)
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7-5 Temperature Parameters of Various Characteristics

In TC74HC series, operation over the wide temperature range of —40°C to 85°C is guaranteed. This

section shows how the switching time and output current are influenced by temperature.

(1) Temperature Characteristics of Output.Current

Fig. 7-7 indicates temperature versus output current. In this figure, the solid line shows the

temperature dependence in a standard sample. Therefore, when designing, use the broken line as it

is the worst case.

Ve =1.5V
___lout
AIOUT7Iou'[‘('[‘a=25°c)><100
™~
T
T~~~
—40 —20 0 20 40 60 80 100
Ta(C)
Fig. 7-7

140

~

X 120

el

a

-

g oo
80

VCC =4.5V
C =50pF
tpd
At = X100 4
pd tpo(Ta=25‘c) /_/,-/,‘
,d/’/
I e
|
—40 —20 0 20 40 80 80 100
Ta(C)
Fig. 7-8

(2) Temperature Characteristics versus Propagation Delay Time

Fig. 7-8 shows temperature versus propagation delay time. The solid line in this figure indicates
standard temperature dependence at the Gate of the IC. When designing, therefore, use the broken

line indicated as the worst case.
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8 PRECAUTIONS IN HANDLING

8—1 Electric Static Discharge

CMOS IC has a very thin gate insulation oxide film. When high voltage is applied to this gate
electrode (input of CMOS IC), the oxide film directly under the gate can sometimes breaks down. In
TC74HCxxxA series, as shown in Fig. 8—1, protect diodes are added to all input terminals in order
to protect CMOS gate from such voltage. However, protective circuits may not necessarily be effective
against accidental high voltage; care must be fully taken in handling CMOS IC’s.

Vee

Input - —
GND GND GND
i) TCT4HCxxx ii) TC7T4HCxxxA
Fig. 8-1 (a) Input Protective Circuits (b) Output Equivalent Circuit

Further, as a parastic diode is formed between each terminal as indicated in Fig. 8—1, thermal
breakdown, etc, due to excessive current may sometimes occur when the voltage exceeding the
ratings is applied between each terminal.

Therefore, care must be taken at the time of assembling and adjustment.

Electrostatic Discharge Test Method

Fig. 8-2 shows the electrostatic discharge test
method. In Fig. 8-2, the test is conducted with C=200
pF, R=0 Q. Table 8-1 shows the results of o—W—] Inoprut
electrostatic discharge tests applied to a representative l R Output
type of the TC74HC series.

Voo ,GND

In the test method, standardized by EIAJ, it is C
acknowledged that 200V is sufficient to withstand I
damage in ordinary service. As shown be Table 8—1
Toshiba's TC74HC series has ample protection. Fig. 8—2 Test Circuit
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Table 8—1 Test Result

C=200pF, R=0Q, Impression frequency 3 times

Output Input
Name Impression of Impression of Impression of Impression of

+ voltage — voltage + voltage — voltage
TC74HC 00AP > 500V > =500V > 500V > =500V
TC74HC 02AP > 500V > =500V > 500V > —500V
TC74HC 74AP > 500V > =500V > 500V > =500V
TC74HC139AP > 500V > =500V > 500V > =500V
TC74HC240AP > 500V > =500V > 500V > =500V
TC74HC373AP > 500V > =500V > 500V > =500V

8-2

(1

Precautions in Handling
Transportation and Storage

As the input and output terminals of unmounted CMOS IC’s are in a state of high impedance, they
are apt to receive induction from the surrounding charged body, space electric fields, and the human
body.

For this reason, it is necessary, in transporting and storing them, to use dielectric mats, metal
cases or aluminum foil boxes, so that each terminal of the IC will be at same potential.

As the TC74HC series are inserted in magazines and are given antistatic treatment at the time of
shipment, do not remove devices from the magazines unnecessaryly. Especially, avoid the use of
plastic or vinyl containers which are apt to create static charges.

Assembling

When installing CMOS IC on the printed wiring board, it is necessary to protect the electric
equipment, working stand and operators from static electricity by grounding. It is advisable to
ground the working stand by spreading a metal plate or aluminum foil on the surface. Grounding of
operators should be made through a resistance of about IMQ so as to prevent electric shock. It is
convenient to make grounding through a metallic ring or metallic wrist bands. Also, it is advisable
to not wear working clothes make of chemical fibers. Further, it is necessary to periodically check
electric equipment to insure absence of electric leakage.

When shaping the lead during the packaging of IC, it is advisable to use pincet or similar jig, so
that stress may not be given to the device leads at the package entrance.

When storing or transporting the completely assembled printed wiring board, short circuit the

terminals of printed wiring board or cover the entire board with aluminum foil, so that the input
terminals of the IC are open.
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Soldering, washing

When soldering by use of a soldering iron, carry out the work at the temperature of 260°C or below
within 10 seconds. It is confirmed that the reliability of TC74HC series is not affected when subjected
to a temperature stress at the lead of 260°C for 10 seconds.

Use a soldering iron having no electrical leakage its end. It is recommended to use A class iron
having insulation resistance exceeding 10M Q. When using soldering tank, it is necessary to ground

the tank so as to prevent the electric potential of the soldering tank from affecting the work.

After soldering, the IC’s on the printed wiring board, cleaning is done to remove flux, etc. For
this cleaning use a flux removing abluent or a cleaning method utilizing ultrasonic wave. Care must
be taken in the selection of this solvent so as to prevent adverce effects to the package and marking
of the CMOS IC.

In general, it is advisable to use F' reon ™ series cleaners.

When using ultrasonic cleaning, it is necessary to prevent stress due to resonance from being
imparted to the IC or printed wiring board. Because of this, it is necessary to consider the method
such that the main body becomes a shade against vibration, and also to use a cleaning time of less
than 30 seconds.

Adjustment, Test

When making adjustment and test after the completion of printed wiring board, it is necessary to
check for solder bridge or cracks on the printed wiring board before application of supply power. As
CMOS systems reduire only a small supply current, it is well to apply current limiting during test

by using a constant voltage power source.

Before mounting or dismounting printed wiring boards into or out of the test fixture, always cut

off the power supply.
When inspecting each part of the printed wiring board with a probe, care must be taken to prevent
contact of the tip of the probe with other signal or power lines. It is advisable to install a special test

pin for use with probes.

When the test is conducted under high proper and low temperature, it is necessary to ensure

grounding of the constant temperature oven.

Freon™ is REGISTERD TRADEMARK of DUPONT CORP.
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9 PRECAUTIONS IN DESIGNING CIRCUITS

91

(1

Input Processing
Processing of unnecessary gate

Inputs of CMOS IC have such a high impedance that the logical level becomes undefined under open
conditions. In this case, if input is at an intermediate level, the transistors of both P—channel and
N-channel turn on, and unnecessary supply current flows.

Fig. 9-1 Treatment of Input
Therefore, as shown in Fig. 9—1, be sure to connect Vbp

unnecessary input lines to Vo , GND or other inputs

and the output to the logical level as determined by

the inputs.

In the case of CMOS, if a soldered part has bad

v d
(!

contact, a function of the system or an increase in b

supply current will occur. Therefore, care must be =

taken at the time of soldering. = =
SS

(*Unnecessary gate)

Input processing of printed wiring board

When the input terminal of a printed wiring board is

connected directly to a CMOS input, that input

W/////ﬂ//////ﬁ
7]

7
23 ‘
- [
77

electrically floats. This condition is the same as a
single IC being transported or stored. It is advisable,
therefore, to connect this input to V- or GND
through a resistance on the printed wiring board, as
indicated in Fig. 9-2.

R:=100kQ

Fig. 9-2 Input processing |
of Printed Wiring Board |
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9-2

9-3

Design of Power Source

In general, CMOS has a small current consumption in comparison with bipolar digital IC’s and,
therefore, it need only a small capacity power supply. However, from the operational standpoint,
CMOS consumes power in transition state, and therefore it is necessary to keep high frequency

impedance of the power source at a low level.

It is advisable to make the wiring of the power source (Ve ) and GND lines thick and short, and
insert, as a high frequency filter, a 0.001 « F to 0.1 F capacitor between V. and GND for each IC.

Also, it is recommended to insert a capacitor of about 10 # F to 100 # F between power supply
entrance and GND as low frequency filter. As mean supply current differs considerably depending u
pon the operating frequency of the system, existence of capacitive load, rise and fall of the input
signal and supply voltage attention must be especially given in the case of a simple power source by
using a Zener diode, or by battery drive. When there is overshoot or undershoot during transition

time of the supply power, use a filter, etc. so that the maximum rating is not exceeded.
On OQutput Short—circuit

In the TC74HC series, a buffer is added to the output, and both flow—out (Iy) and flow—in (I, )
current drive is possible. For this reason, excessive current flows in CMOS output when the high
level output line is shorted to the GND line or the low level output line is shorted to the V ¢ line.
Particularly, when the supply voltage is high, Iy and I are excessive and may damage the device;
therefore care must be taken not to cause output short circuit.

It is, of course, impossible to directly connect
ordinary outputs together, but in the case of an IC
which has a 3 state output, wired OR is permitted
provided that more than two outputs are not enabled

simultaneously.

Further, in order to improve drive capacity, it is
possible to connect the gates in the same package as Fig. 9-3 Example of increase

shown in Fig. 9-3. of driving capacity
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9—4 Effect on Input of Slow Rise Time and Fall Time

When the waveform of slow rise fall time is impressed F/F-1 F/F-2
to CMOS input, it sometimes happens that output Lib @ D Qo
tends to oscillate around Vqy; (threshold voltage of
circuit) of input waveform. This is because the CMOS —CKI Qi CKz Q2
gate becomes a lincar amplifier equivalent in the CLOCK l—-

vicinity of V-, and minute power source ripple and

noise components are amplified and appear in the
CLOCK | I I |
output.
A N I
To prevent this, it is necessary to insert a high ] |
Q2

frequency filter capacitor between V- and GND of
the oscillating IC, or use a Schmitt trigger IC. () Normal operating waveform

In the case of TC74HC series, excepting HCU types or
CLOCK
Schmitt trigger IC’s, input rise and fall time is [’_‘\ [""\ /’_‘\ /"‘\ ]’_‘\ :’,t:(cll
=4 s \=====VthC2

L
smiEs

regulated as shown in Table 9—1. J
Proper design requires that these rise and fall time Q;
limits be observed. _|

(b} Malfunction waveform from
Fig. 9—4 shows an example of a malfunction when a at the time Vi, C1>Vy, C2

shift counter is designed by using a type D flip—flop of

CLOCK
another package. In this case, the malfunction is e N e N LN NN vinez

R oo --—\=o===Vih Cl

considered to be caused by the difference in circuit _J
Q1

o B
(c) Malfunction waveform from
at the time Vi C1(Vy, C2

threshold level of separate D type flip flops.

Fig. 9-4 Example of Malfunction

Let circuit threshold level of F/F-1 be Vi, C1, and that of F/F-2 be Vy, C2. Then, as shown in Fig.
9—4, time difference At is formed while the rising waveform of clock pulse cuts the respective circuit
threshold voltage, and thus malfunction takes place.

The following condition is required for insuring normal operation:

At <tpy (CK—Q)+tset—up
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9-5

(Y]

In this case, there is a possibility of malfunction even though the input signal is within the standard
value of Table 9—1. Therefore, care must be taken in design of sequence circuit clock inputs.

Table 9—1 Standard Value of Input Rise and Fall Time

Item Symbol Limit Unit

0 ~ 1000(Vce =2.0V)
Input Rise and Fall Time tr, tf 0~ 500(Vcc=4.5V) ns
0~ 400(Vcc=6.0V)

Precautions for Wiring
Output waveform distortion

As, the output impedance of the TC74HC series is very low in comparison with conventional
standard CMOS IC, distortion is somtimes caused in the output waveform depending upon the L
component of the wiring, when the wiring connected to output end is long or when capacitance is
connected between signal line and Vccor GND. Therefore, when designing the printed wiring board,
take care not to make signal wiring length too long. In the case of double sides printed wiring boards,
it is ideal to limit signal wire length to 30cm or less. Especially, in the clock signal line, distortion of
the waveform causes malfunction.

Precautions for arrangement

The output of TC74HC series has a fast rise and fall time, and makes a full swing between Ve —
GND; therefore it become a noise source to other signals. It is desirous to locate the output
separately from a part which is sensitive to the noise of an analog circuit. Also, care must be taken
for the reduction the number of loads and curtailment of wiring length.

Termination

From its physical and electrical characteristics, the TC74HC series is apt to cause overshoot and
undershoot, and this leads to malfunction of the circuit or breakdown of passive IC’s. These troubles
can be prevented to some extent by terminating the end of signal line. Fig. 9—5 indicates examples o
f general termination.

Do %1‘>° o i{>°~

(a) Termination by CR (b) Termination by Diode

Fig. 9-5 Examples of Termination
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9-6 Interface

(1) Input and output interface

When interconnecting a CMOS system, an exchange of signals with external circuits or mechanisms
is usually done. These input and output signal lines are naturally made long in many cases, and
have distributed inductance or reactance. Therefore, if directly connected to CMOS, they will give

rise to various troubles.

Conceivable troubles may be the malfunction due to induced noise, and the destruction of the input/
output element due to surge. To cope with these problems, reduction of signal line impedance
(driving impedance) or insertion of noise eliminating circuit on the receiving side is done for the

former, while surge protective measures are taken for the latter.

Fig. 9-6 illustrates an example of making noise and surge protection on the input side.
(a) and (b) of this figure show an example of absorbing noise by integrating the input waveform.

(¢) and (d) indicate an example of protecting CMOS from input surge.

i i EW_"Q

il ¥

(a) Noise Killer 1 (b) Noise Killer 2
Vee
Vee

i N ZR
H -
i
!
i !
] H

|
(c) Surge Protection 1 (d) Surge Protection 2

Fig. 9-6 CMOS Input Protective Circuits
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Fig. 9-7 gives examples of output interface.

There are other methods, but in any case, some

protection should be given to an interface involving long signal line.

Vee

(c) Output Driver 2

(b) Output Driver 1

L¢h

i
d) Surge Protection 2

Fig. 9-7 Output Protection/Driving Circuits

Interface of CMOS IC

In the case of the mutual interface between CMOS IC, input impedance of CMOS has so large value

that the limitation of fan out may not be so large. However, there is actually a need to consider the

fall of propagation time due to the adding effect of load capacitance and an increase of power

consumption.

As input capacitance of CMOS is about 5pF per input, if 10 fan outs are taken for example, load

capacitance 50pF, and further, the line capacitance on the printed wiring board must also be taken

into account. This shows that the processing speed of system is controlled not only by the circuit

constituants but also by fan out.

When constructing a system with CMOS IC, it

these points into consideration.
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T4HC

Interface between different CMOS families

The problem to be considered between different CMOS families is the difference of supply voltage
requirements between families. When different CMOS families are used with the same power source,
it is all right to pay attention to the problems due to the propagation delay time difference, but in the
case of different power source, a voltage level converting circuit is needs.

Fig. 9—8 shows an interface method from the standard CMOS operating at 6V~15V to 74HC. The
most popular method is to use CMOS (4049B/4050B) which has a level shift fuiiction as shown in this

figure.
gu 6V ~15V 5V

[— VC—C——! 1049/50B ‘_ Vee __]I

I R L.

tandard CMOS level shifter 74HC

|
I

S
Fig. 9-8 Standard CMOS-»74HC Interface

The 4049B/4050B has GND side diode only, and is so constructed that current does not flow in the
power source (V¢ ) of a 5V system even though a voltage of 156V is impressed.

On the other hand, an interface from 7T4HC to standard CMOS can be realized by using TC5020BP,
a level shift IC, as indicated in Fig. 9—9(a). Further, it is also possible to use discrete transistors as
shown in Fig. 9-9(b). The circuit employing discrete transistors can, of course, be used for power
inversion.

6V—-15V 6V—-15V

HET 1

Al

3

Vee Vo l
| | l"‘ [

IN OUT [_‘ —_———— !

Ef | g | ]
Yy

TC5020BP —_— ____I level conyersion -
Standard CMOS 74HC by transistor Standard CMOS
(a) Example of using level shifter IC (b) Example of using transistor

Fig. 9-9 74HC =»Standard CMOS Interface
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(4) Interface with TTL

When driving TTL with the TC74HC series, input and output voltage levels can be connected without
trouble. Fan out is decided by output current of CMOS IC and input current of TTL. An example is
shown in Fig. 9-10.

Vee =V Fan Out Number
Standard Type| Buffer Type
TTL 2 3
STTL 2 3
LS TTL 10 15
raHC | . ALSTTL 20 30

Fig. 9-10 TC74HC = TTL Interface

In this way, the TC74HC series is capable of directly driving various TTL devices.
On the other hand, when driving TC74HC series from TTL, it is necessary to convert the output
voltage level of TTL to the input level of 74HC. Normally, TC7T4HCT series devices which have same
input level as LSTTL are used. The input current of TC74HCT series is very small like that of TC74
HC series, and therefore no burden is imposed on the driving side 74LS, and the speed also does not
fall too much. Therefore it can be said to be an effective method. Another method is to use pull up
resistor as shown in Fig. 9—11.

EERp Rp=Pull up Resistor

TTL 74HC (2~10KQ)

-’ >

Fig. 9-11 TTL-+TC74HC Interface
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(5)

Interface with CPU

At present, 74LS series TTL is used universally as the peripheral supporting logic for MOS
microprocessors. Since TC7T4HC series has the same speed as 74LS, it can be used as microprocessor
peripheral logic. As for an interface between CMOS CPU and 74HC series, there is no problem
because both are CMOS. At present, however, the priority of NMOS CPU is higher, and interface of
NMOS to CMOS must be taken into consideration.

Output of most NMOS CPU'’s rises to near V¢, but as shown in Fig. 9-12, as outputs of both
driving MOS and load MOS are constituted with enhancement type, no deflection takes place until
Vec - For this reason, in order to certainly carry out the signal transfer from NMOS CPU to 74HC, it
is easy to use the 74HCT series which has a TTL level input. When connecting 74HC series, a pull up

resistor is used as indicated in Fig. 9—12.

Next, driving an NMOS CPU from 74HC series can be connected without difficulty. This is because,
normally, the input of NMOS if of high impedance like CMOS, and DC fan out need not be taken
into consideration.

Rp =Pull up Resistor

——-k

el
i

—_—— — — - —

NMOS CPU Jv 74HC Input
Fig. 9-12 NMOS CPU Interface
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9-7 Latch—up

Latch—up is a phenomenon peculiar to CMOS, and is also called SCR (Silicon Controlled Rectifier)
Phenomenon. During the normal operation time, if excessive voltage and current caused by big
noise or accidental surge is applied on the input or output terminal, or a supply source amplitude
suddenly fluctuates, abnormal current flows between Ve and GND, and this abnormal current

continues to flow even though the disturbance signal is cut off, and finally damage is caused. Latch
—up is the name given to this phenomenon.

Once the latch—up takes place, the original condition is not restored unless the power supply is cut
off or voltage is lowered, and an overcurrent continues to flow between V¢ and GND. If this status

is left alone, destruction of element such as melting of wiring will take place.

Cause of latch—up

Fig. 9-13 shows as equivalent circuit due to the parasitic element. NPN transistor Q 5 is formed in
the P—well of NMOS side while PNP transistor Q, is formed in the N—substrate of PMOS side, and
a parasitic resistor exists between terminals. As is shown from the current path through the

medium of the parasitic element, these parasitic elements constitute a Thyristor.

ouT IN
7 T Vce

Vsso(iy_])_,_l _E __L °

| |
Pl ] I
3 LIJ Rg
Q!

|
3 5 O 0 5 I B
: Tk
\ /

o

Q2 Q4 Qs

L

P-Well

N-Substrate

Fig. 9-13 Internal Equivalent Circuit of CMOS IC

102



For example, if current flows into the N—substrate from external sources, a voltage drop takes place
in the resistor Rs of the N-substrate, and this causes to turn on parasistic transistor Q; , and
current flows towards GND from V¢ through the medium of resistor Rw of P—Well. When current
flows in Rw, voltage drop takes place at both ends of Rw, Q9 turns on, and further supply current
flows through Rs. As a result, the voltage drop at both ends of Rs furthers increases, Q) and Q9 are

left in the turn—on state, and the supply current continues to increase.

In this way, if the voltage drop takes place in resistance Rw of the P—Well and in resistance Rs of

the N—substrate, latch—up occurs, and the following causes are considered:

1) To make input voltage higher than Vo + Vg
(Q5 of Fig. 8—13 turns on)

2) To make input voltage lower than GND — V;
(Qg of Fig. 8—13 turns on)

3) To make output voltage higher than Voo + Vp
(Q3 of Fig. 8—13 turns on)

4) To make output voltage lower than GND — Vg
(Q4 of Fig. 8—13 turns on)

5) To raise supply voltage Vc above the rated value
and to cause breakdown.
(To directly force current in Rw or Rs)
Here, V. is the forward voltage between base and emitter of parasitic bipolar transistor Q3 —Q .
(2) Latch—up strength measurement
Fig. 9—14 illustrates measurement example of latch—up strength. As indicated in Fig. 8—14, latch—

up is induced by forcing current into input terminal ( + injection) or forcing current out of output

terminal ( — injection), and the current value at that time is measured.
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Fig. 9-

3)

N
e
GND
77
Icc
a) Measurement circuit of () Measurement circuit of
+ Injection strength of — Injection strength of
Input Terminal Input Terminal
« : Input condition to make measured terminal high level
u xx; Input condition to make measured terminal low level
Vee Vee
* o **T -
1
LUy T = LY i
IN ouT{| | 'OUT INOUTH| | IgyT
] i T -
1 ] ]
- - b
GND GND
() r
-
Icc
() Measurement circuit of {d Measurement circuit of
+ Injection strength of — Injection strength of
Output Terminal Qutput Terminal

14 Latch-up Strength Measurement Circuits by Current Feeding System

Countermeasures
As ample margin is provided for latch—up as explained in (2), there is no problem in using the unit

within the standards. However, since the interface part has the possibility of receiving excessive
surge, it is recommended that the protective circuit be added as indicated in Fig. 9-15.

T

R R
o—w—iI/0 /0 I/0

lv - -

Fig. 9-15 Example of Latch-up Prevention Methods
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TC74HCOOAP/AF/AFN

QUAD 2-INPUT NAND GATE

The TC74HCO0A is a high speed CMOS 2-INPUT
NAND GATE fabricated with silicon gate C*MOS
technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 3 stages including
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

o High Speed «+-+eesesvrerereesenseerinnennes tpd=6ns(typ.) at Voe=5V

¢ Low Power Dissipation - Iec=1 ¢ A(Max.)at Ta=25°C
* High Noise Immunity e V=V =28% Ve (Min.)
* Output Drive Capability :---¢++-+-- 10 LSTTL Loads

* Symmetrical Output Impedance | I¢yy| =IoL=4mA(Min.)

* Balanced Propagation Delays -+ tpLH = tpHL

1

14

MFP 14 SOP 14
(F14GB-P) (SOP14-P-225A)

1
DIP14 (3D14A—P)

<

1

PIN ASSIGNMENT

* Wide Operating Voltage Range -+ Ve (opr)=2V~6V 1A 1 E 14 Voo
* Pin and Function Compatible with 74L.S00 B 2 C 13 48
1y 3(] J12 4A
2A 4[] [J11 4y
2B 5[] [j10 3B
2y 6(] @] 9 3A
GND 7(] 8 3Y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1A_(l)_ & (3)
18— 1y A B Y
2A—u)—
P N6 oy L L H
3a—L2 N L H H
3L ¥ H L H
4#’\-—-‘-L
41 INID 4y H H L
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TC74HCOOAP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 \% *500mW in the range of Ta=
; nrE - —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5~V +0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vec+0.5 A% —10mW/°C_shall be applied
tnput Diode Current Lk +20 mA untii 300mw.
Output Diode Current Lok +20 mA
DC Output Current Lovr +25 mA
DC V(/Ground Current Iee +50 mA
Power Dissipation B, 500(DIP)%/180(MFP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 c
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 Vv
Input Voltage Vix 0~ Ve v
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vee=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
~ Ta=25°C Ta=—40 ~85C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX. | MIN. | MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level : : :
Vi 4.5 3.15 - - 3.15 - A%
Input Voltage 6.0 g _ B 1o _
2.0 - 0.5 - 0.5
Low—Level . .
Vi 4.5 - - .35 | - .35 |V
Input Voltage 6.0 B L3 _ L8
2.0 1.9 2.0 - 1.9 -
High—Level V[\ - IQH :_Zoﬂ A 4.5 4.4 4.5 - 4.4 -
Output Voltage Vo VyorV, 6.0 5.9 6.0 — 5.9 — v
L Ty =—4 mA| 45| 418 | 4.31 - 413 -
Ion =—5.2mA| 6.0 5. 68 5. 80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
Low—Level Vo Vi = lo. =20 uA é g B 88 8 } : g } v
Output Voltage VoV TS mA 45 = | 017 | 0.26 | = | 0.33
ToL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current [N Vi~ =Vce or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Iee Vi =V¢c or GND 6.0 - - 1 10 - 10.0 K
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TC74HCOOAP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_ =15pF,Vcc=5V,Ta=25°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tt?'r‘{;' — 4 8
- ns
Propagation Delay Time boLi - 6 12
oL

AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t .=t;=6ns)
Ta=25C Ta=-40 ~85°C

PARAMETER SYMBOL| TEST CONDITION Ve T MIN, [ TYP. [MAX. | MIN, | MAX. UNIT
¢ 2.0 - 25 75 - 95
Output Transition Time tTLH 4.5 - 7 15 - 19
L 6.0 | -~ 6 13 - 6 |
¢ 2.0 - 27 75 - 95
Propagation Delay Time th.H 4.5 - 9 15 - 19
PHL 6.0 - 8 13 - 16
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) — 20 - - - P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iec ()pr):C pp* Vo o £ N+ ¢ /4(per Gate)
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QUAD 2-INPUT NOR GATE

TC74HCO2AP/AF/AFN

The TC74HCO2A is a high speed CMOS 2-INPUT NOR
GATE fabricated with silicon gate C°MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 3 stages, including a
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

* High Speed «eseeeerens tpa=6ns(typ.)at V=5V

14

1
DIP14 ( 3 D14A—P)

1 1

MFP 14 SOP 14
(F14GB-P) (SOP14—-P—-225A)

* Low Power Dissipation «:«:eceeeseese
« High Noise Immunity «ee-eesee
* Output Drive Capability seoseeeeeee
* Symmetrical Output Impedance -
* Balanced Propagation Delays -

» Wide Operating Voltage Range -

[ec=11 A(Max.)at Ta=25C
Vi =V, =28% Ve (Min.)
10 LSTTL Loads

[Ton =1, =4mA(Min.)
EpL = o

Vee (opr)=2V~6V

PIN ASSIGNMENT

1Y 1d ~ 114

1A 2[

Vee

* Pin and Function Compatible with 741.S02

113 4y
18 3[ @:]12 48
2y 4] 111 4A
2A 5[% [J10 3y
28 6[] @jg 3B

GND 7[] []8 3A

(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

1A—L2L] >

N1

18— v
2A.J§)_
op L6 M)_ZY

{8) ]
gg ] IN(Y 5y
an
2] NG 4y

I T|r|r|>»
I r| T |r|®
ririr i<
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TC74HCO2AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 ' A\ *500mW in the range of Ta=
7 0 —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Vc 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \4 —10mW/°C shall be applied
Input Diode Current Iik =20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Lovr +25 mA
DC V¢/Ground Current Iee +50 mA
Power Dissipation Py 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vix 0 ~ Ve \Y%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 c
0 ~ 1000(Vee=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vee=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Y Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo [ MIN. [ TYP. [MAX, | MIN. [MAX. UNIT
C o 2.0 1.5 - - 1.5 -
ﬁfft \I;(‘f{’t‘:ge Vi 45| 315 | - - 3.15 | - \Y
6.0 4.2 - - 4.2 -
_ 2.0 - - 0.5 - 0.5
{“noglvlt I{,‘Zvlf;ge Vi 45| - - | - | L3V
6.0 = - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High- Level Vi = Ion =—20 A 4.5 4.4 4.5 - 4.4 -
Output Voltage Vor ViyorV, 6.0 5.9 6.0 — 5.9 - v
L Ty =—4 mA| 4.5 4.18 4,31 - 4,13 -
Ioi =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Lc;w—Level Vo Vi = lo. =20 uA ég : gg g } : g } v
» 7 . . . .
Output Voltage ViworVu o= mA 45 - | 07| 02| — | 0.3
Io, =5.2mA | 6.0 | - 0.18 0.26 - 0. 33
Input Leakage Current In Vi =V or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Iec Vi =V or GND 6.0 - - 1.0 - 10.0 | “
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TC74HCO2AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_=15pF,Vcc=5V,Ta=25°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time ttTIIHIII - : -
‘ ns
Propagation Delay Time tlel - . .
plll.

AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Vo [ MIN. | TYD. [MAX. | MIN. [ MAX. UNIT
. 2.0 - 25 75 - 95
Output Transition Time t»l«Ul 4.5 - 7 15 - 19
i 6.0 - 6 13 - 16 |
¢ 2.0 - 21 75 - 95
Propagation Delay Time tp]‘“ 4.5 - 9 15 - 19
pHL 6.0 - 8 13 - 16
Input Capacitance [OFN - 5 10 - 10 F
Power Dissipation Capacitance | Cppy(1) - 21 - - - P

Note(l) Cy is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
ICC oD =C D Vcc' f[\ +ICC /4(])61‘ Gate)



TC74HCO3AP/AF/AFN

QUAD 2-INPUT NAND GATE(OPEN DRAIN)

The TC74HCO03A is a high speed CMOS 2-INPUT
NAND GATE fabricated with silicon gate CZ2MOS
technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

Pin configuration and function are the same as the TC74
HCO0A. But the TC74HCO03A has, as its outputs, high
performance MOS N-—channel transistors. (OPEN-—
DRAIN outputs) This device can, therfore, with a suitable
pull—up resistors, be used in wired—AND, LED driver
and other application.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

° High Speed th =5ns(Typ.)at VCCZSV
* Low Power Dissipation **=++-*====* Ioc=11 A(Max.)at Ta=25C
* High Noise Immunity ===**++**===>** Vg =V, 28% Ve (Min. )
* Qutput Drive Capability ==-=+-++-- 10 LSTTL Loads

» Wide Operating Voltage Range *** V¢ (opr.)=2V~6V
* Open Drain Structure
* Pin and Function Compatible with 74LS03

14

1
DIP14 (3 D14A—P)

1 1

MFP 14 SOP 14
(F14GB-P) (SOP14—P-225A)

PIN ASSIGNMENT

SYSTEM DIAGRAM(per gate)

s> 41% Y

\J
ta 1] (114 Ve

18 2] 113 48
1y 3] @312 4A
2a 4] 1 a4y
2B 5[@ 10 38
2y 6[] @Js 3A

aND 7 (] 18 3y

(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

o B

o] SURpY
9

 Tn] 0 oy

"] SUBPY

T|IT|r|r|>
I|r|T|r|w
riN|N|N| <

Z : High Impedance
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ABSOLUTE MAXIMUM RATINGS

TC74HCO3AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% *500mW in the range of Ta=
DC Input Voltage Vi ~0.5 ~Ve+0.5 v o 48;%53&5{,?;3:35;?
DC Qutput Voltage Vour —0.5 ~V+0.5 v ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tox +20 mA
DC Output Current Lour +25 mA
DC V/Ground Current Iee +50 mA
Power Dissipation Py 500(DIP)=*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~86 \%
Input Voltage Vin 0~ V¢ A%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | t¢, tf 0~ 500(Vc=4.5V) ns
0~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25% Ta=—40 ~85%
PARAMETER |STMBOL|  TEST CONDITION  (~g—tyrrx e T A UNIT
Hich-Level 2.0 1.5 - - 1.5 -
Input Voliage | VI B e - B
2.0 - - 0.5 - 0.5
%;gf%/?lige Vi L5 | - - s | - | L3V
6.0 - - 1.8 - 1.8
2.0 - 0.0 0.1 - 0.1
Low-Level Viy = lo. =20 A | 45 - 0.0 | 0.1 - 0.1
Output Voltage VoL ViorVy, o 6.0 - 0.0 0.1 - 0.1 A%
oo =4 mA | 45 - 0.17 | 0.26 - 0. 33
Io, =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
Output Vin =VorV
Off—pState Current Tog Vg\IUT =ﬂ\{7oc " 6.0 B B +0.5 B +5.0 LA
Input Leakage Current | TN Vin =V¢e or GND 6.0 - - *0.1 - +1.0
Quiescent Supply Current Tec ViNn =V or GND 6.0 — - 4.0 - 40.0
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TC74HCO3AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_ =15pF,Vcc=5V,Ta=25C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time brLn - 8
t THL
Propagation Delay Time | tpz R;=1kQ - 12 ns
Propagation Delay Time | t.; Ry,=1kQ - 12
AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve | MIN, [ TYD. [MAX. | MIN. [MAX. UNIT

¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
2.0 - 20 75 - 95

Propagation Delay Time | tyz Ry=1kQ 4.5 - 10 15 - 19 ns
6.0 - 9 13 - 16
2.0 - 24 75 - 95
Propagation Delay Time | ty Ry =1kQ 4.5 - 8 15 - 19
6.0 - 7 13 - 16
Input Capacitance CiN - 5 10 - 10

Output Capacitance Cout - 10 _ - - pF
Power Dissipation Capacitance | Cpp(1) — 5 - - -

Note (1)

operating current consumption without load.
Average operating current can be obtained by the equation:
Icc op=Cpp * Ve fIN +1cc /4(per Gate)
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HEX INVERTER

TC74HCO4AP/AF/AFN

The TC74HCO04A is a high speed CMOS INVERTER
fabricated with silicon gate C*°MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 3 stages, including
buffered output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:
. ngh Speed veesestesresraetaneeerans - tpd= 6ns(typ.) at \/(( =5V
* Low Power Dissipation -+ Iu =11 A(Max.)at Ta=25°C

* ngh Noise Immunity . V\]H :\7\']]_ =28% V@(Min.)
¢ Qutput Drive Capability ----«+«++++ 10 LSTTL Loads

* Symmetrical Output Impedance -+ |I o] =l =4mA(Min.)

* Balanced Propagation Delays - Lol =t pl,

* Wide Operating Voltage Range -+ V¢ (opr)=2V~6V

* Pin and Function Compatible with 741.S04

1
DIP14 (3 D14A—P

@%

MFP 14 SOP 14
(F14GB-P) (SOP14-P—-225A)

PIN ASSIGNMENT

1A 1 T D Ve
1% 2(:‘? 713 6A
2a 3(] Ejm 6Y
2y 4[::\} 011 5A
3a 5( ‘?__,—310 5Y
3y 6[:? Ejs 4A
GND 7(] s 4v

(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

1a—L] 1 1y
a3 4 oy
3-8l 3y
an—L9 ] ay
5a {10 5v
oA —{d oY

A Y
L H
H L
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TC74HCO4AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 v *500mW in the range of Ta=
0 F o~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Vec 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 v —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Loer +25 mA
DC V¢¢/Ground Current Ie +50 mA
Power Dissipation B, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vix 0~ Ve \%
Output Voltage Vout 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vc=4.5V) ns
0~ 400(Ve=6.0V)
DC ELECTRICAL CHARACTERISTICS
, Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [ MAX. | MIN. | MAX. UNIT
o 2.0 1.5 - - 1.5 -
ﬁ‘g\ﬂ \I;glvt‘;lge Viy 45| 315 | - - 35| - |V
6.0 4.2 - - 4.2 -
_ 2.0 - - 0.5 - 0.5
ﬁlop“:’l . I{,‘i)vl‘t";ge Vi 15| - - | uss| - | L35 |V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Iow =—20u A | 4.5 4.4 4.5 - 4.4 -
Output Voltage Von VyorV, 6.0 5.9 6.0 — 5.9 — v
L Ton=-4 mA| 45| 4.18 | 431 | - | 413 | -
Ton =—5.2mA]| 6.0 5.68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level VoL ViN = To. =20 u A é g : g g g } : g i v
Output Voltage VorVie T = mA 45| - | 0.07] 026 — | 0.3
Io, =5.2mA | 6.0 - 0.18 0.26 - 0. 33
Input Leakage Current I Vi =V¢eec or GND 6.0 - - 0.1 - +1.0 A
Quiescent Supply Current Iec Vix =Vee or GND 6.0 - - 1.0 - 10,0 | “
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TC74HCO4AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vec=5V,Ta=25°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tt[[:‘lll - 4 8
- ns
Propagation Delay Time boint - 6 12
-  tp | |

AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)

[ Ta=25C Ta=-40 ~85°C
PARAMETER {SYMBOL| TEST CONDITION Ve | MIN. [ TYP. [MAX, | MIN. | MAX. UNIT
ton 2.0 - 30 75 - 95
Output Transition Time t»l‘]‘” 4.5 - 8 15 - 19
1. 6.0 - 7 13 - 16 ns
¢ 2.0 - 27 75 - 95
Propagation Delay Time tnLH 4.5 - 9 15 - 19
pHL 6.0 - 8 13 - 16
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cppy(1) - 20 - - - P

Note (1) Cpy is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
ICC m):C PD* VC(, of N +1 « /6(per Gate)
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TC74HCTO4AP/AF/AFN

HEX INVERTER

The TC74HCTO04A is a high speed CMOS INVERTER
fabricated with silicon gate C2MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

This device may be used as a level converter for
interfacing TTL or NMOS to High Speed CMOS. The
inputs are compatible with TTL, NMOS and CMOS output
voltage levels.

The internal circuit is composed of 3 stages including
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:
. ngh Speed .............................. tm :SHS(Typ.)at V(I: :SV
* Low Power Dissipation *+«++=>+* - Iec=11A(Max.)at Ta=25C

* Compatible with TTL outputs --* Viy =2V (Min.)

VIL =08V(Max)
* Wide Interfacing ability ==+===++2++ LSTTL, NMOS, CMOS
* Output Drive Capability +-++-=*+=++ 10 LSTTL Loads
* Symmetrical Output Impedance *** | I | =I =4mA(Min.)
* Balanced Propagation Delays -+ oL = tpHL
* Pin and Function Compatible with 74L.S04

14

1
DIP14 (3 D14A—P)

1 1

MFP 14 SOP " 14
(F14GB-P) (SOP14—P-225A)

PIN ASSIGNMENT

1A 1_E3V 14 Vee
1Yy 2( 113 6A
2A 3(] ?;]12 6Y
2y 4[3 11 5A
3A 553 gjlo 5Y

3y 6]
GND 7]

Ohe o

(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

1A=L 1 ‘ 1Y
2a—31 2y
3a—L8 8) 3y
an—2 ay
5A—0 0 5y
pA—1L ] 12 gy

A Y
L H
H
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TC74HCTO4AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 \' *x500mW in the range of Ta=
05— ~40°C~ 65°C. From Ta=65C

DC Input Voltage Vin 0.5~V 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc 0.5 \Y ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.

Output Diode Current Tok +20 mA

DC Output Current Lour +25 mA

DC V¢c/Ground Current I +50 mA

Power Dissipation Py 500(DIP)%/180(MFP) mW

Storage Temperature Tstg —65 ~150 C

Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Vee 4.5 ~5.5 \%

Input Voltage Vin 0~ Ve v

Output Voltage Vour 0~ Ve \%

Operating Temperature Topr —40 ~ 85 C

Input Rise and Fall Time | t., t¢ 0 ~ 500 ns
DC ELECTRICAL CHARACTERISTICS

Ta=25C Ta=-40 ~85°C

PARAMETER |SYMBOL TEST CONDITION Vo | MIN. | TYP. |MAX. | MIN. | MAX. UNIT
High-Level 4.5 - B B

Input Voltage Vi 525 2.0 2.0 A%
Low—Level 4.5

Input Voltage Vi 525 B - 0.8 B 0.8 v
High—Level vV Viv= Ton =—20 wA[ 45| 4.4 | 4.5 - 4.4 - v
Output Voltage O | VyorVy [Ty =—4 mA[ 4.5 | 4.18 | 4.31 | — 413 | -
Low—Level v Vin = Io, =20 uA | 4.5 - 0.0 0.1 - 0.1 v
Output Voltage Ol VigorVy, |IoL =4 mA | 4.5 — 0.17 0.26 - 0. 33

Input Leakage Current INn Vin =V or GND 5.5 - — +0.1 - +1.0 A

Tec Vin=Vce or GND 5.5 - = 1.0 - 0.0 | “
Quiescent Supply Current PER INPUT:Vy=0.5V or2. 4V _ _ _
Ic | OTHER INPUT:Vecor GND | %5 2.0 2.9 |mA
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TC74HCTO4AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vgc=5V,Ta=25C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time brin - 6 12
tTHL ns
Propagation Delay Time bpLH - 8 15
oL

AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t,=t;=6ns)

Ta=25°C Ta=—-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve | MIN. [ TYP. [MAX. | MIN. [MAX. UNIT
Output Transition Time ::;E gg - g }g : ig .
Propagation Delay Time :’;];E g g : IEI) }g : gg
Input Capacitance Cin — 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 20 - - - P

Note (1) CPD is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
T opp =Cpp * Voo fiy tle /6(per Gate)
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HEX INVERTER

TC74HCUO4AP/AF/AFN

The TC74HCUO4A is a high speed CMOS INVERTER
fabricated with silicon gate C*MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

Since the internal circuit is composed of a single stage
inverter, it can be used in analog applications such as
crystal oscillators.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

. High Speed tpd:4ns(typ.) at VCC:'SV

* Low Power Dissipation - - Lo =11 A(Max.)at Ta=25C
* High Noise Immunity - e Vg =V =10% Ve (Min.)

* Output Drive Capability +«-+++e++- 10 LSTTL Loads
* Symmetrical Output Impedance - [T y| =I =4mA(Min.)
» Balanced Propagation Delays -+ ol =t

* Wide Operating Voltage Range -+ V¢ (opr)=2V~6V
¢ Pin and Function Compatible with 741.S04

14

1
DIP14 (3 D14A~P)

1 1

(TOP VIEW)

MFP 14 SOP 14
(F14GB-P) (SOP14-P—-225A)
PIN ASSIGNMENT
1A 10— D1 Ve
1Y 2[3 13 6A
2a 3(] Z——-le 6Y
2Y 4[3 11 5A
3A 5( ﬂ]w 5Y
3y 6[3 Jo 4a
GND 7] i; 8 4Y

IEC LOGIC SYMBOL

TRUTH TABLE

1A 1 5%
2a—31] 2y
3a—8l ] 8 3y
ygacin 8) 4y
5 — . 5y
A —lli 6Y

A Y
L
H L
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TC74HCUO4AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% *500mW in the range of Ta=
] 0 F - —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Vc*0-5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vee+0.5 \Y ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Loor +25 mA
DC V¢¢/Ground Current Iec +50 mA
Power Dissipation P, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 v
Input Voltage Vi 0~ Vee \Y%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
DC ELECTRICAL CHARACTERISTICS
} Ta=257C Ta=—10 ~85C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. |MAX. | MIN. | MAX. UNIT
High- Level 2.0 1.7 - - 1.7 -
Input Voltage Vin 4.5 1 3.6 - - 3.6 - A%
; 6.0 | 4.8 - - 4.8 -
Low—Level 2.0 B B 0.3 |~ 0.3
Input Voltage Vi 4.5 - - 0.9 - 0.9 \Y%
6.0 - - 1.2 - 1.2
2.0 1.8 2.0 - 1.9 -
High-Level Vin =Vip |Toy ==20A| 4.5 | 4.0 | 4.5 - 4.4 -
Output Voltage VOH 6.0 5.5 5.9 - 5.9 \%
vV =GND Toy =—4 mA| 45| 4.18 4.31 - 4,13 -
B Ioy =—5.2mA| 6.0 | 5.68 | 580 | - 5.63 | —
2.0 - 0.0 0.2 - 0.2
Low—Level Vix = Vi low =20 A 4.5 : 0.0 0.5 : 0.2
Output Voltage Vo 6.0 0.1 0.5 0.5 \4
Vi = Vere Ig, =4 mA | 4.5 - 0.17 0.26 - 0.33
N7V T, =5.2mA | 6.0 | - 0.18 | 0.26 | - 0.33
Input Leakage Current Iy Vi =V¢ee or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Icc Vi =Vee or GND 6.0 - — 1.0 - 0.0 | “
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TC74HCUO4AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_ =15pF,Vgc=5V,Ta=25%C, Input t,=t;=6ns)

PARAMETER !SYMB()L TEST CONDITION MIN. TYP. MAX. UNIT
|
Output Transition Time 1\ ttllllilll - 1 8
i ) ns
Propagation Delay Time ] t"' H - 1 8
pHL.

AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)

B Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve | MIN. [ TYP. MAX. [ MIN. [MAX. UNIT
Lo 2.0 - 25 75 - 95
Output Transition Time L"_"” 4.5 - 7 15 - 19
. 6.0 - 6 13 - 16 |
- 20 | - ) 60 - 75|
Propagation Delay Time t"”' 4.5 - 6 12 - 15
Pl 6.0 - 5 10 - 13
Input Capacitance Cn - 9 15 - 15 F
Power Dissipation Capacitance | Cyppy(1) - 13 - - - #

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Ice m;=C pp* Ve o fix+I ¢ /6(per Gate)
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TC74HCO8AP/AF/AFN

QUAD 2-INPUT AND GATE

The TC74HCO08A is a hiph speed CMOS 2-INPUT AND
GATE fabricated with silicon gate C°2MOS technology.

It achieves the hiph speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 2 stages including
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:
* High Speed
¢ Low Power Dissipation

tpd:Gns(typ.)at VCC -5V
Tee=11A(Max.)at Ta=25C

Yam=Va=28% Ve (Min.)

* High Noise Immunity ---

14

1
DIP14 (3 D14A—P)

1 1

MFP 14 SOP 14
(F14GB-P) (SOP14-P-225A)

* Output Drive Capability «--eeee 10 LSTTL Loads PIN ASSIGNMENT
e Symmetrical Output Impedance - |1gy/=IoL =4mA(Min.)
e Balanced Propagation Delays -« ot = bl
» Wide Operating Voltage Range -+ Ve (opr)=2V~6V 1A 1 E ~ 3‘4 Voo
* Pin and Function Compatible with 741.S08
18 2[] 113 48
1y 3(] @312 4A
2a 4[] i a4y
2B 5[@ [J10 38
2y &[] @] 9 3A
aNnD 7] s 3y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1AJ')— & (3)
182 1Y A B Y
2=t | 6 L L L
28 9) ” L H L
3A | 8
350 3 H L L
4a -l T
(0 H
4 —13] 4y H H
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ABSOLUTE MAXIMUM RATINGS

TC74HCOBAP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% *500mW in the range of Ta=
— — —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5~V +0.5 v to 85°C a derating factor of
| DC Output Voltage Vour —=0.5 ~V10.5 N ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Tovr +25 mA
DC V/Ground Current Iee +50 mA
Power Dissipation Py 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \%
Input Voltage Vix 0~ Ve A%
Output Voltage Vour 0~ Ve Vv
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Ve=2.0V)
Input Rise and Fall Time | t;, tr 0~ 500(Vec=4.5V) ns
0 ~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
‘ Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo [MIN, TTYP, [MAX, | MIN, [MAX. UNIT
s 2.0 1.5 - - 1.5 -
Eﬁi \{’Jgftzlge Vi 45| 3.15 | - - 3.15 | - Y%
6.0 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
i“ncg:’lt I{‘Zvlig go Vi 4.5 - .35 | - 1.35 | V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Loy =—20 A 4.5 4.4 4.5 - 4.4 -
Output Voltage Vo ViyorV, 6.0 5.9 6.0 — 5.9 - v
IH L Mo =—4 mA]| 4.5 4,18 4,31 - 4,13 -
Ton =—5.2mA| 6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
Low-TLevel Vi = IoL =20 A 4.5 - 0.0 0.1 : 0.1
Output Voltage Vo ViorV, 6.0 0.0 0.1 0.1 v
1 L Ty =4 mA| 45 - 0.17 0.26 - 0.33
IoL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current In Vix =V¢e or GND 6.0 - - +0, 1 - +1.0 A
Quiescent Supply Current I Vi =V or GND 6.0 - - 1.0 - 10.0 | #
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TC74HCOBAP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vec=5V,Ta=26°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tt%;? - 4 8
- ns
Propagation Delay Time toin - 6 12
b pHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF, Input t,.=t;=6ns)
Ta=25°C Ta=—-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve [ MIN, [ TYP. [MAX. | MIN. [ MAX. UNIT
¢ 2.0 - 25 75 - 95
Output Transition Time tT"H 4.5 - 7 15 - 19
HL 6.0 | - 6 13 - 6 |
¢ 2.0 - 24 75 - 95
Propagation Delay Time t“’“H 4.5 - 8 15 - 19
pHL 6.0 | - 7 13 - 16
Input Capacitance Cixv - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 19 - - - P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which

operating current consumption without load.
Average operating current can be obtained by the equation:
Iec =C po e Voo f i +1 o /4(per Gate)
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TRIPLE 3-INPUT NAND GATE

TC74HC10AP/AF/AFN

The TC74HC10A is a high speed CMOS 3-INPUT
NAND GATE fabricated with silicon gate C*MOS
technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 3 stages including
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

1 1

i4
1

DIP14 ( 3 D14A—P)

FEATURES: MFP 14 SOP 14
* High Speed «-+eesererereersesssnennnnnies tpg=6ns(typ.) at Vee=5V (F14GB-P) (SOP14—P-225A)
* Low Power Dissipation «+-»«+++eseves Iec =1 £ A(Max.)at Ta=25C
* High Noise Immunity «eweeeres Vip = Vg, =28% Ve (Min.) PIN ASSIGNMENT
* Output Drive Capability =-eeeeeeeee 10 LSTTL Loads
¢ Symmetrical Output Impedance - |1 | =I5 =4mA(Min.)
* Balanced Propagation Delays -+ tpLl =t Bt
« Wide Operating Voltage Range - Ve (opr)=2V~6V 1A ] 14 Veo
« Pin and Function Compatible with 741810 18 2[] J13 1c
2a 3] 12 1y
2B 4[] 11 3¢
2¢ 5[ [J10 3B
2y 6[] J9 3a
GND  7(] 18 3y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1A= 3
18— N2y
b Al B | Cl|yY
a3l L X X H
28— NGV X | L | X |~
20180 X
38 —9) X L H
35— NG 5 H| H HJ|L
3oL X : Don’t Care
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TC74HC10AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 v *500mW in the range of Ta=
) “0.F ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0-5 ~Vec 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 v —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Toer +25 mA
DC V¢¢/Ground Current Iee +50 mA
Power Dissipation Py 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vix 0~ Ve A%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vee=4.5V) ns
0~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
1 Ta=25°C Ta=—40 ~85C
PARAMETER |SYMBOL TEST CONDITION Vo TMIN, [ TYDP. [MAX. | MIN, | MAX, UNIT
. 2.0 1.5 - - 1.5 -
E}fft \I;(‘jlvg o Vi 45 3.15 | - - 3.15 | - \Y
} 6.0 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
- %‘;Vl‘zige Vi 5 - | - | ns| - | L3 |V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Iyp =—20 A | 4.5 4.4 4.5 - 4.4 -
Output Voltage Vor ViorV, 6.0 5.9 6.0 — 5.9 - v
HEEYIL Ty =—1 mA| 4.5 4,18 4,31 - 4.13 -
Ion =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low-Level VIX — IQ]‘ =20 u A 4.5 : 0.0 0.1 : 0.1
Output Voltage VoL VyorV, 6.0 0.0 0.1 0.1 v
HPVIL Ty =4 mA | 4.5 - 0.17 0.26 - 0.33
Io =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
Input Leakage Current I Vi =Vee or GND 6.0 - - +0,1 — +1.0 A
Quiescent Supply Current Iee Vi =Vee or GND 6.0 - - 1.0 - 10.0 -
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TC74HC10AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_=15pF, V=5V, Ta=25°, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tt]ri[]]I _ 1 3
- ns
Propagation Delay Time :“L” - 8 12
pHI.

AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)

) Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo T MIN, [ TYD. [MAX. | MIN. | MAX. UNIT
‘. 2.0 - 25 75 - 95
Output Transition Time ¢ TLI 4.5 - 7 15 - 19
e 6.0 | - 6 13 | - 16
. 2.0 | - 21 75 - 95 | "°
Propagation Delay Time t‘“‘ 4.5 - 9 15 - 19
plIL 6.0 - 8 13 - 16
Input Capacitance [FN - 5 10 - 10 F
Power Dissipation Capacitance | Cppy(1) — 23 - - - P

Note(1) Cpyy is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
ICC m):C PDe VCC o f v+l « /4(per Gate)
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TC74HC11AP/AF/AFN

TRIPLE 3—-INPUT AND GATE

The TC74HC11A is a high speed CMOS 3—-INPUT AND
GATE fabricated with silicon gate C2MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 4 stages including a
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

g

14

1
DIP14 (3 D14A—P)

FEATURES: so1|= »
o High Speed «+-+sseeseuesenesucenecns tpq =Tns(Typ.)at Vee=5V MFP 14
e Low Power Dissipation ==++s=ssee Iec=11 A(Max.)at Ta=25C (F14GB-P) (SOP14-P-225A)
* High Noise Immunity «sceeseeeeeeees Vi =V 28% Ve (Min.)
¢ Qutput Drive Capability «=«+++2+-e 10 LSTTL Loads PIN ASSIGNMENT
» Symmetrical Output Impedance *** | Ioy | =Ig, =4mA (Min.)
» Balanced Propagation Delays -+ toLH = tpHL —
» Wide Operating Voltage Range *** V¢ (opr.)=2V~6V 1A 1 E 14 Voo
¢ Pin and Function Compatible with 74LS11 B 2[%:]13 1c
2A 3[] 12 1Y
2B 4[] Nu 3c
2¢ 5[] 10 3B
2y 6[] ]9 3A
GND  7(] [J8 3Y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1A &
18— 1y A|B|C]|Y
10—l L] x| x|t
2 x| L | x
2p -4 N A4 L
208 X | x| L]|L
il H | H|H]|H
33_.@_ —-@-L3Y - -
3¢ X : Don't Care
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ABSOLUTE MAXIMUM RATINGS

TC74HC11AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 A% *500mW in the range of Ta=
0~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5~V +0.5 \Y% 10 85°C a derating factor of
| DC Output Voltage Vour —0.5 ~Vee+0.5 \Y —10mW/°C shall be applied
Input Diode Current I +20 mA uniil 300mW.
Output Diode Current Tk +20 mA
DC Output Current Tocr +25 mA
DC V/Ground Current Iec +50 mA
Power Dissipation Py 500(DIP)%/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \%
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 C
0~ IOOO(VCCZZ-OV)
Input Rise and Fall Time | tr, tt 0~ 500(Vec=4.5V) ns
0~ 400(VCC:60V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Ve [ MIN. [ TYP. [MAX, | MIN. | MAX. UNIT
S 2.0 1.5 - - 1.5 -
gﬁ’t \],“gft‘jge Vi 45 315 | - - .15 | - %
6.0 4.2 - - 4.2 -
_ 2.0 - - 0.5 - 0.5
hop"fl . I\‘,‘;"ft’gge Vi 45| - - .35 | - 1.35 | V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Ioy =—20nA| 4.5 4.4 4.5 - 4.4 -
Output Voltage Vor VigorVy, 6.0 5.9 6.0 — 5.9 — v
Ioy =—4 mA| 4.5 4.18 4.31 - 4.13 -
Ion =—5.2mA| 6.0 5. 68 5. 80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
Low—Level Vin= fo. =20 wA | 4.5 _ 0.0 01 _ o1
Output Voltage Vo VyorV, 6.0 0.0 0.1 0.1 v
HPPYIL Ty =4 mAT| 4.5 - 0.17 | 0.26 - 0.33
IoL =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current I Vix =V or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Iec Vi =V or GND 6.0 - - 1.0 - 10.0 #
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TC74HC11AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V,Ta=25C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time brLn - 4 8
tTHL ns
Propagation Delay Time toih - 7 14
tpHL

AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t,=t;=6ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve [ MIN. [ TYP. [MAX. | MIN. [ MAX. UNIT
- ) tor 2.0 - 25 75 - 95
Output Transition Time ¢ TLH 4.5 - 7 15 - 19
THL 6.0 - 6 13 - 16 ns
) ) t 2.0 - 30 85 - 105
Propagation Delay Time tDLH 4.5 - 10 17 - 21
pHL 6.0 - 9 14 - 18
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 32 - - - P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
ICC W:C PD* VCC of IN +1 oo /3(per Gate)
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HEX SCHMITT INVERTER

TC74HC14AP/AF/AFN

dissipation.

signals.

static discharge or transient excess voltage.
FEATURES:

* Symmetrical Output Impedance

¢ Balanced Propagation Delays -+ TR’

Vi (opr)

pHL
* Wide Operating Voltage Range -

The TC74HC14A is a high speed CMOS SCHMITT
INVERTER fabricated with silicon gate C*MOS technology.
It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power

Pin configuration and function are the same as the 14
TC74HCO04A but the inputs have 25% V(. hysteresis and
with its schmitt trigger function, the TC74HC14A can be
used as a line receivers which will receive slow input

All inputs are equipped with protection circuits against

o High Speed o +eoeeeeemeenerenninincnnnn. tpd:llns(typ.) at V=5V MFEP 14 SOP 14

* Low Power Dissipation ICCIIMA(Max.)at Ta=25C (F14GB“P) (SOP]4"‘P—225A)
* High Noise Immunity coooeeeeeees Vi1=1.1V at V=5V

¢ Qutput Drive Capability «----eeee- 10 LSTTL Loads PIN ASSIGNMENT

[Ty =1, =4mA (Min.)

=2V~6V
e Pin and Function Compatible with 74LL.S14

1
DIP14 ( 3D14A—P)

g

1A IE N 314 Vee
1Y 2(] 13 6A

SYSTEM DIAGRAM ,WAVEFORM

VinlA) ﬁ"’ "

Vour(Y) |

Y
o j%g:f ;
g [q10 5Y
3y 6[@ ]9 4A
GND  7[J @js 4y

(TOP VIEW)

ICE LOGIC SYMBOL

TRUTH TABLE

1AL I 1Y
2a—L3L] oy
3a—L8) 6) 3y
s & 4y
5A (1 10) 5y
oa 1 2 gy

I
r
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TC74HC14AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7 \% *500mW in the range of Ta=
0.5 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vec*0.5 4 to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 A\ ~10‘mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Tour +25 mA
DC V/Ground Current Iec +50 mA
Power Dissipation Py 500(DIP)=*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Vo \%
Operating Temperature Topr —40 ~ 85 °C
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=—-40 ~85C
PARAMETER |SYMBOL TEST CONDITION Vo [ MIN. [ TYP. [MAX. | MIN. [ MAX. UNIT
Positive 2.0 1.0 1.25 1.5 1.0 1.5
Threshold Vp 4.5 2.3 2.7 3.15 2.3 3.15 | V
Voltage 6.0 3.0 3.5 4.2 3.0 4.2
Negative 2.0 0.3 0.65 0.9 0.3 0.9
Threshold Vs 4.5 1.13 1.6 2.0 1.13 2.0 \Y
Voltage 6.0 1.5 2.3 2.6 1.5 2.6
Hvsteresis 2.0 | 0.3 0.6 1.0 0.3 1.0
Voltame Vi 45 06 | L1 | L4 | 06 | L4 |V
& 6.0 | 0.8 | 1.2 | 1.7 | 0.8 | L7
2.0 1.9 2.0 - 1.9 -
High-Level - TIon =—20 A} 4.5 | 4.4 4.5 - 4.4 -
Output Voltage Vou V=V 6.0 5.9 6.0 - 5.9 - \Y
Ion =—4 mA| 4.5 | 4.18 4.31 - 4.13 -
Ion =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level IoL =20 A | 4.5 - 0.0 0.1 - 0.1
03:” o ‘i}’fﬂta . Voo | Vix =V 6.0 - 0.0 0.1 - 0.1 A4
P & To.=4 mA|45] - | 0.17] 0.26| - | 0.33
IoL =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current I Vix =Ve or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Ice Vi =Ve or GND 6.0 - - 1.0 — 10.0 u
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TC74HC14AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C =15pF,V;c=5V,Ta=25C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Transition Time brLn - 4 8
tTHL ns
Propagation Delay Time :p"” - 11 21
pHL
AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t.=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Voo | MIN. [ TYDP. [MAX. | MIN. [MAX. UNIT
o 2.0 | - 30 B - 95
Output Transition Time t»’ILH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16 |
¢ 2.0 - 42 125 - 155
Propagation Delay Time tPLH 4.5 - 14 25 - 31
pHI. 6.0 - 12 21 - 26
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) | - | 28 - - - P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Icc @Dﬁzc PD * V@ RN +ICC /6(per Gate)
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TC74HC20AP/AF/AFN

DUAL 4-INPUT NAND GATE

The TC74HC20A is a high speed CMOS 4-INPUT NAND
GATE fabricated with silicon gate C*MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation. 14

The internal circuit is composed of 3 stages including a 1

buffer output, which provide high noise immunity and DIP14 (3 D14A—P)
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage. 14 14

FEATURES: 1 1
* High Speed «+«eessesvsesessenuseeeesnnse ¢ i=8ns(Typ. )at Vo =5V MFP 14 SOP 14
* Low Power Dissipation *+++=+++++* Ioc=11 A(Max.)at Ta=25C (F14GB-P) (SOP14—-P—-225A)
* High Noise Immunity *==+===++*++** Vg =VniL 28% Ve (Min.)
* OQutput Drive Capability *-=+*=+=-** 10 LSTTL Loads PIN ASSIGNMENT
* Symmetrical Output Impedance *** | Ioy | =Io, =4mA (Min.)
* Balanced Propagation Delays ***-- tpLH = tpHL S
* Wide Operating Voltage Range *** V¢ (opr)=2V~6V 1A 1[] 714 Vee
* Pin and Function Compatible with 74LS20 1B 2[] i )13 20
NC 3[] [}12 2¢
1c 4[] []11 NC
1D 5[] (]10 28
1Y 6] 19 2A
GND 7] 8 2y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
LI AlB|c|[D]|Y
1B 2] 8)
1c - N6 gy L X X X H
10 8L x| L | x| x|H
2a 8L
o5 10) ® X X L X H
2c U2 4 == 2y X | X | x| L]|H
2p {13)
H H H H L
X : Don’t Care
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ABSOLUTE MAXIMUM RATINGS

TC74HC20AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% x500mW in the range of Ta=
05 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vourr —0.5 ~V+0.5 \4 —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Loyt +25 mA
DC V/Ground Current Ic +50 mA
Power Dissipation B, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2~6 \%
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vc=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX, | MIN. | MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level : : :
o V(‘jlvtzge Viy 45| 3.15| - - 315 - |V
P 6.0 | 42 | - - |42 | -
2.0 - - 0.5 - 0.5
Low—Level : .
Vi 45| - - L3 | - .35 | V
Input Voltage 6.0 _ _ L8 _ L8
2.0 1.9 2.0 - 1.9 -
High-Level Viy = Ion =20 A| 4.5 4.4 4.5 - 4.4 -
Output Voltage Vo VigorV, 6.0 5.9 6.0 — 5.9 — v
ML Ty =—4 mA| 4.5 4.18 4.31 - 4,13 -
Toy =—5.2mA]| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level VoL Vin = To. =20 wA é g : gg 8 1 : 8 i AV
Output Voltage VinorViu T = mA [ 45| = | 0.17 | 0.26 | — | 0.33
IoL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current In Vin =Vee or GND 6.0 - - +0.1 - *+1.0 A
Quiescent Supply Current Iec Vin =Vee or GND 6.0 - - 1.0 - 10.0 .
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TC74HC20AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vgc=5V,Ta=25C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time | 'TLH - 8
bTHL ns
Propagation Delay Time boLH - 8 15
toHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve | MIN. [ TYP. [MAX. | MIN. [MAX. UNIT
breer 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
L 6.0 | - 7 13 - 16 |
¢ 2.0 - 44 90 - 115
Propagation Delay Time tpLH 4.5 - 11 18 - 23
b G 9 15 - 20
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 29 - - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccepp =Cpp ¢ Vo o fin +Ic /2(per Gate)

138

is calculated from the



DUAL 4-INPUT AND GATE

TC74HC21AP/AF/AFN

The TC74HC21A is a high speed CMOS 4-INPUT AND
GATE fabricated with silicon gate C2MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 3 stages, including
a buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

14
1

DIP14 ( 3 D14A—P)

1 1

FEATURES:
« High Speed =++-+essessessessassssnannns tpd =10ns(Typ.)at Voc=5V MFP 14 SOP 14
e Low Power Dissipation ===---=*===+ Icc=11 A(Max.)at Ta=25C (F14GB-P) (SOP14-P-225A)
* High Noise Immunity =«=-ss=seeeee VN = Vi 28% Ve (Min.)
* OQutput Drive Capability -++===*=++++ 10 LSTTL Loads PIN ASSIGNMENT
¢ Symmetrical Output Impedance ** | Ioy | =l =4mA (Min.)
* Balanced Propagation Delays ***++* tpLH = tpHL A
« Wide Operating Voltage Range -+ V¢ (opr.)=2V~6V A1 (J14 vee
* Pin and Function Compatible with 74L.S21 18 2(] ]13 2D
NC 3[] )12 2
ic 4[: :] 11 NC
1D 5[] 10 28
1Y 6] o 2a
GND 7] 8 2v
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
Inputs Outputs
1A ((;3 & Al B|c|D]|Y
1B
10 &) () gy L x| x| x|
D ((:)’ x L x| x|t
28 = x [ x o] x]u¢
o 10
12 —-—(8) 2y
2c U2 X | x | x| v v
2D (13)
H H H H H
X : Don’t Care
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TC74HC21AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —05~7 A% *500mW in the range of Ta=
0 &~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vgc+0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vo+0.5 A% —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +20 mA
DC Output Current Lour +25 mA
DC V/Ground Current Iec +50 mA
Power Dissipation P, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 c
RECOMMENDED OPERATING CONDITiONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2~6 \Y
Input Voltage Vin 0~ Vo \Y
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | t;, t¢ 0~ 500(Vc=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=—-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Ve | MIN. [ TYP. [MAX. | MIN, | MAX. UNIT
. 2.0 1.5 - - 1.5 -
High-Level . . :
Vi 45| 3.15 - - 3.15 - A%
Input Voltage 6.0 A9 B B 42 _
B 2.0 - - 0.5 - 0.5
& 6.0 | - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High—Level Vi = Iou =20 A| 4.5 | 4.4 4.5 - 4.4 -
Output Voltage Vou VigorV, 6.0 5.9 6.0 — 5.9 — v
HEYIL Ty =—4 mA| 4.5 | 4.18 | 4.31 - 4.13 -
Ion =—5.2mA| 6.0 | 568 | 5.80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low-Level Vi = ToL, =20 A | 4.5 : 0.0 0.1 : 0.1
Output Voltage Vo ViorV, 6.0 0.0 0.1 0.1 v
HOTVIL T "=4 mA |45 | - 0.17 | 0.26 | - 0.33
IoL =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current I Vin =Vce or GND 6.0 - - +0.1 — +1.0 A
Quiescent Supply Current Iec Vin =Vc or GND 6.0 - - 1.0 - 10.0 | “
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AC ELECTRICAL CHARACTERISTICS(C_ =15pF,V¢c=5V,Ta=25°C)

TC74HC21AP/AF/AFN

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time t;”l‘;i - 4 8
) ns
Propagation Delay Time Ep]{{ - 10 17
*pHL
AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t =t;=6ns)
Ta=25°C Ta=—40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo | MIN, [ TYP. [MAX. | MIN. [ MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTL” 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16 s
X 2.0 - 40 100 - 125
Propagation Delay Time tpLH 4.5 - 13 20 - 25
Pl 6.0 | - 11 17 - 21
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 25 - - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which

operating current consumption without load.
Average operating current can be obtained by the equation:
ICC(I)I):C PD*® VCC. fint] o« /2(per Gate)
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TC74HC27AP/AF/AFN

TRIPLE 3-INPUT NOR GATE

The TC74HC27A is a high speed CMOS 3-INPUT NOR
GATE fabricated with silicon gate C?2MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 3 stages including
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

o High Speed «seeseseeseusesssserecsenennes tpg=Tns(typ. )at Vee=5V

* Low Power Dissipation - - Icc =11 A(Max.)at Ta=25C
* High Noise Immunity - - Vxip=VaiL=28% Vee (Min.)

* OQutput Drive Capability +«-++++- 10 LSTTL Loads
* Symmetrical Output Impedance - | Ioy|=IoL =4mA (Min.)
 Balanced Propagation Delays «-+ EoLH= tpHL

» Wide Operating Voltage Range -+ Vi (opr)=2V~6V
* Pin and Function Compatible with 74L.S27

14

1
DIP14 (3 D14A—P)

MFP 14 SoP 14
(F14GB-P) (SOP14-P-225A)

PIN ASSIGNMENT

A

1A 1] 114 Ve
8 2[%]13 1c
2A 3[J§ [J12 1Y

2B 4[] 111 3¢
2¢ 5[] J10 3B
2y 6[] ]9 3A
ano 7(] [18 3y

(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

1A=l 1

A B C Y
H X X L
X H X L
X X H L
L L L H
X : Don’t Care
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TC74HC27AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \Y% *500mW in the range of Ta=
0 E - —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vix 0.5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage ‘,,YQL'T 0.5 ~Vee+0.5 \Y% —10mW/°C shall be applied
Input Diode Current Lk +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Tour +25 mA
DC V¢/Ground Current Iee +50 mA
Power Dissipation P, 500(DIP)=/180(MFP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \Y%
Input Voltage Vix 0 ~ Ve \%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(V=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vc=4.5V) ns
0~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
; Ta=25C Ta=-40 ~85°C
PARAMETER |[SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX. | MIN. [ MAX. UNIT
. 2.0 1.5 - - 1.5 -
ﬁfi \I;glvt‘j . Vi 45| 3.15 | - - 3.15 | - A%
s 6.0 | 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
%n"p“fn I{,Zvl‘zil . Vi, 45| - - .35 | - .35 | V
N 6.0 | - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Ioy =—20uA| 4.5 4.4 4.5 - 4.4 -
Output Voltage V()H ViorV, 6.0 5.9 6.0 - 5.9 — A%
IH L Mg ==1 mA| 4.5 4.18 4.31 - 4.13 -
Ioy =—5.2mA| 6.0 5. 68 5. 80 - 5. 63
2.0 - 0.0 0.1 - 0.1
Low-—Level Vi = IoL =20 #A| 4.5 - 0.0 0.1 - 0.1
Output Voltage Vou VyyorV, 6.0 0.0 0.1 0.1 v
HPEML Ty =4 mA | 4.5 - 0.17 0.26 - 0.33
IoL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current I Vix =V¢e or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Icc Vix =Vee or GND 6.0 - - 1.0 - 10.0 K
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TC74HC27AP/AF/AFN —

AC ELECTRICAL CHARACTERISTICS(C_ =15pF,Vc=5V,Ta=25°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. [UNIT
Output Transition Time brL - 4 8
tTHL ns
. . tpLH _
Propagation Delay Time £ pHL 7 15
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
a Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve | MIN. | TYP. [MAX, | MIN. | MAX. UNIT
¢ 2.0 - 25 75 - 95
Output Transition Time tTLH 4.5 - 7 15 - 19
HL 6.0 | - 6 13 - 16 |
R 2.0 - 30 90 - 115
Propagation Delay Time tpLH 4.5 - 10 18 - 23
pHL 6.0 | - 9 15 - 20
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) = 25 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccan=Cpp * Vo o fix e /3(per Gate)
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TC74HC30P/F

TC74HC30P/F 8-INPUT NAND GATE

The TC74HC30 is a high speed CMOS 8-INPUT NAND GATE fabricated with silicon gate
c®Mos technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining
the CMOS low power dissipaiion.

The internal circuit is composed of 5 stages including buffer output, which enables
high noise immunity and stable output.

All inputs are equipped with protection circuits against static discharge or

transient excess voltage.

FEATURES :
+ High Speed +vviivnrnnnnnnnn tpg=l2ns (Typ.) at Vcc=5Y,
« Low Power Dissipation ..... Igc=1uA (Max.) at Ta=25°C
+ High Noise Immunity ........ VNTH=VNIL=28% Vcc (Min.)
* Output Drive Capability ......... ... 10 LSTTL Loads
* Symmetrical Output Impedance ....|Igg|=Igpr=4mA (Min.)
* Balanced Propagation Delays ..eeeesececeons t L LHStpHL
- Wide Operating Voltage Range ....... Vce(opr) =2V v 6V DIP14(3D14A-P)
* Pin and Function Compatible with 74LS30.
14
ABSOLUTE MAXIMUM RATINGS
1
PARAMETER SYMBOL VALUE UNTT MPP14(F14G5-P)
Supply Voltage Range Vee -0.5+7
- PIN ASSIGNMENT
DC Input Voltage VIN -0.5vVeet0.5
—
DC Output Voltage Vout -0.54Vget0.5 | ¥ a 514 v
4 Vee
Input Diode Current Itk +20 mA
B 2[] []13 no
Output Diode Current Tok +20 mA
12 H
DC Output Current TouT £25 mA o s[] I
DC Vge/Ground Current Icc +50 mA D «[] ‘ 11 e
500(DIP)* E 5 10 NC
Power Dissipation Pp (¢ ) mW ! ! l
180 (MFP) F 6 [] IERR
Storage Temperature Tstg -65 " 150 °C onp 7 [] s
Lead Temperature 10sec | TL 300 °C

(TOP VIEW)
NC : No Connection

* 500mW in the range of Ta=-40°C"Vv65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TC74HC30P/F

LOGIC DIAGRAM

INPUT and OUTPUT
EQUIVALENT CIRCUIT

A
Vee Ve -1
B |
o £
b INPUT I OUTPUT
¥ - -
E
F
e} GND
H GND
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 v
Input Voltage Vin 0~ Vee
Output Voltage Vour 0~ Vee
Operating Temperature Topr ~40 v 85 °C
Input Rise and Fall Time |ty, t£{0~1000(VCcC=2.0V)
0 ~ 500 (Vee=4.5V) ns
0 ~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40.85°C INIT
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX.
High-Tevel 2.0 |1.5 | - - |15 | -
Vi 4.5 13.15 | - - 3.15| - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 | - - 0.5 - 0.5
Low-Level VL 4.5 | - - |1.35] - [1.35] V¥
Input Voltage
6.0 | - - 1.8 - 1.8
2.0 1.9 |2.0 - 1.9 -
= 4.5 | 4.4 | 4.5 - 4.4 -
. ViN=V1H Iog=-20uA
High-Level v ' 6.0 5.9 6.0 | - |59 | - .
Output Voltage OH or Vi,
Iog=-4mA |4.5 [ 4.18 | 4.31| - 4.13) -
Iog=-5.2mA{6.0 | 5.68 | 5.80 | - 5.63| -
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TC74HC30P/F

DC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL TEST CONDITION a 2 8 UNIT
Vce | MIN. | TYP. | MAX. | MIN.| MAX.
2.0 - 0.0 0.1 - 0.1
Low-Level Von=Vig IOL=20UA 4.5 - 0.0 0.1 - 0.1
Output Voltase 6.0 - 0.0 0.1 - 0.1 \Y
P & VoL Iop=bmh | 4.5| - |0.17] 0.26] - | 0.33
Tor=5.2mA [6.0| - |0.18|0.26] - | 0.33
Input Leakage
Current TN Vin=V¢c or GND 6.0 - - |+0.1 - [*1.0
Quiescent - o A
Supply Current Tee Vin=Vee or CND 6.0 - - 1.0 - 10.0
AC ELECTRICAL CHARACTERISITCS (Cr=50pF, Input ty=tg=6bns)
— o = o
PARAMETER SYMBOL| TEST CONDITION Ta=257C Ta=-40n85°C| oy
Vee | MIN. p TYP. | MAX. | MIN.| MAX.
tTLH 2.0 - 30 | 75 | - 95
Qutput Transition Time 4.5 - 8 15 - 19
CTHL 6.0 - 70 13| - 16
ns
t 2.0 - 64 125 - 155
Propagation Delay Time pLH 4.5 _ 16 25 _ 31
tpHL 6.0 - 14 | 21| - 26
Input Capacitance CiN - 5 10 - 10
Power Dissipation 1 PF
Capacitance Cpp(D) - 30 - - -
Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which

is calculated from the operating current consumption without load (refer to

Test Circuit
hereunder.

).

Icc(opr.)=Cpp-Vce- fIN+Ice
SWITCHING CHARACTERISTICS TEST CIRCUIT

Average operating current can be obtained by the equation

I¢cc(opr.) TEST CIRCUIT

Vece

Vour

]

P.G.

50Q

ViN

Vout

ons

Z 90% Vee
& 50%
x10%  GnD
.
CTHL
N LTLH
— % YOH
50%
10
% VoL
T T
1LleLJ t pLH

Ve =5V

500

INPUT WAVEFORM IS THE SAME
AS THAT IN CASE OF SWITCH-
ING CHARACTERISTICS TEST-
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TC74HC32AP/AF/AFN

QUAD 2-INPUT OR GATE

The TC74HC32A is a high speed CMOS 2-INPUT OR
GATE fabricated with silicon gate C?MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 2 stages including
buffer output, which provide high noise immunity and
stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

o High Speed «seeseseereessesseseesens
* Low Power Dissipation - o Tee=1uA(Max.)at Ta=25T

« High Noise Immunity --ssessseeeee Vagy =V g1, =28% Voo (Min.)
* Output Drive Capability «eoeeeeee 10 LSTTL Loads

* Symmetrical Output Impedance -+| I | =I5 =4mA(Min.)

* Balanced Propagation Delays - tpl11=tpHL

* Wide Operating Voltage Range -+ V¢ (opr)=2V~6V

vees tpd:6ns(typ,)at \7CC=5\7

14

]
MFP

(F14GB-P)

1

DIP14 (3 D14A—P)

-

14

1
SOP

14

(SOP14-P-225A)

PIN ASSIGNMENT

p—g

« Pin and Function Compatible with 741,832 A 1 114 Voo
18 2[] 13 48
1y 3(] @]12 4A
2A 4[] 11 4y
28 5[ 110 3B
2y 6(] @]9 3A

aND 7(0 18 3v
(TOP VIEW)

IEC LOGIC SYMBOL TRUTH TABLE

1A=t Y @

18—l Y A B Y

ZA“Q-KE | (6) H H H

ZB.(SJ_ i L H

3A ®) H

350 3 H L H

4A-Jm—

45 L0 4y L L L
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ABSOLUTE MAXIMUM RATINGS

TC74HC32AP/AF/AFN

PARAMETER ISYMBOL | VALUE i UNIT
Supply Voltage Range Ve -0.5~17 \% *500mW in the range of Ta=
; 7 = Vv —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vc +0.5 Vv to 85°C a derating factor of
DC Output Voltage Vo | =0.5 ~V+0.5 \4 ~10mW/°C shall be applied
liiput Diode Current oI i =Z0 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Lovr +25 mA
DC V/Ground Current I +£50 mA
Power Dissipation P, 500(DIP)%/180(MFP) mW
Storage Temperature Tstg | -65 ~150 C
Lead Temperature 10sec T, | 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vix 0~ Ve \Y%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Ve=2.0V) 3
Input Rise and Fall Time | tr, tf 0~ 500(Vee=4.5V) ns
0~ 400(Ve=6.0V)
DC ELECTRICAL CHARACTERISTICS
. Ta=25°C Ta=-40 ~85°C |,
' J \ \
PARAMETER |SYMBOL TEST CONDITION TV MIN, TTYP. [MAX. | MIN. [ MAX. UNIT
High-Level v Bl N - R
i |4 . [
Input Voltage 60 N B _ 49 _
2.0 - 0.5 - 0.5 |
Low-—Level ) : :
V, 4.5 - - 1. 35 - 1.35 A%
7 1. . N
Input Voltage 6.0 _ -~ 18 _ 18
2.0 L. 2.0 - 1.9 -
High—Level vV, Vi = lon ==201 A é 8 g é [5) ~ é g B v
tout Volts o , . . . - . -
Output Voltage ViorVie re = mA T 45 4 131 - a3 -
Ion =—5.2mA[ 6.0 5. 5.80 - 5.63 - |
2.0 - 0.0 0.1 - 0.1 |
Low- Level Vi = Io, =20 uA| 45| - 0.0 | 0.1 - 0.1
Output Voltage Vo VyorVy 6.0 - 0.0 0.1 — 0.1 v
OV T =1 mA [ 45| - 0.17 | 0.26 | - 0.33
| Io. =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
Input Leakage Current I Vix =Vee or GND 6.0 - - 0.1 - +1.0 A
Quiescent Supply Current Iee Vi =V¢e or GND 6.0 - - 1.0 | - 10.0 H
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TC74HC32AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF, V=5V, Ta=25°C, Input t.=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time ‘i?l.‘illl_[ - 4 8
4 ns
Propagation Delay Time t"h‘: - 6 12
pHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve | MIN. [ TYD. | MAX. | MIN. [MAX. UNIT
¢ 2.0 - 25 75 - 95
Output Transition Time JL“ 4.5 - 7 15 - 19
e 6.0 - 6 13 1 = 16 | o
¢ 2.0 - 24 75 - 95 ‘
Propagation Delay Time tl’LH 4.5 - 8 15 - 19
pHL 6.0 - 7 13 - 16
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 21 - - - P

Note(l) Cpyp is defined as the value of the internal equivalent capacitance which

operating current consumption without load.
Average operating current can be obtained by the equation:
ICC ()DI‘)ZC PD* Vq_‘ of N +1 « /4(per Gate)
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BCD-TO-DECIMAL DECODER

TC74HC42AP/AF/AFN

technology.

dissipation.

decoding.

FEATURES:

The TC74HC42A is a high speed CMOS BCD-to-
DECIMAL DECODER fabricated with silicon gate C*MOS

A BCD code applied to the four inputs (A-D) sets a low
level at one of ten decoded outputs. A illegal BCD code

device can be used as 3—to—8 LINE DECODER when input

such as eleven thru fifteen sets all outputs high. This %
16 16
D is held low. %
1 1

This device is useful for code conversion , address
decoding , memory selection , multiplexing , or readout MFP 16 SOP 16

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

It achieves the high speed operation similar to 16
sy T ammT 1 e g
equivalent LSTTL while maintaining the CMOS low power

1

DIP16 (3D16A—P)

(F16GC-P) (SOP16—P—225A)

PIN ASSIGNMENT

- [ N\ ]

« High Speed «+++-sssssrersssrusnssenens tpa=13ns(Typ.)at Vec=5V ZO 1 d (116 Vee
* Low Power Dissipation *++=====+ Icc=4 1t A(Max.)at Ta=25C Y1 2[] []15 A
* High Noise Immunity =+=-==-++++* Vain =VaiL=28% Vec (Min.) Y2 3] 114 B
¢ Qutput Drive Capability *=++*+++*+- 10 LSTTL Loads Y3 4 13 ¢
* Symmetrical Output Impedance ***| Iop | =IoL=4mA (Min.) Y4 5[] ]12 D
* Balanced Propagation Delays ==+ to =toHL V5 6] N1 Ve
* Wide Operating Voltage Range *-* Voc(opr)=2V~6V Y6 7[] 10 Vs
¢ Pin and Function Compatible with 74L.S42

GND 8[] 9 ¥7

(TOP VIEW)

ICE LOGIC SYMBOL

o0O®>

ol
0 &N -

BCD/DEC

-

WONDODNDBDWN—-O
<11 =<1 <1 =<1 <1 =< <] < =<
WOONDNLEWN O
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TC74HC42AP/AF/AFN

TRUTH TABLE

DECIMAL OUTPUTS

BCD INPUTS

-d

-

-d

CODE

No.

X; Don’t care

SYSTEM DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

TC74HC42AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% *500mW in the range of Ta=
N e~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~ Ve +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~V+0.5 \ ~10mW/°C: shall be applied
Input Diode Current I +20 mA until 300mWw.
Output Diode Current Lok +20 mA
DC Output Current Tour +25 mA
DC V/Ground Current Iee +50 mA
Power Dissipation P, 500(DIP)%/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 v
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Ve \4
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vec=2.0V)
Input Rise and Fall Time | tr, tf 0 ~ 500(Vc=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo [MIN, [ TYD. [MAX. | MIN, | MAX, UNIT
o 2.0 1.5 - - 1.5 -
E}f& \];;"t‘:ge Vi, 45 315 - - |l 315 - |V
6.0 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
et Voliage | Vil 45 | - - 3| - | 13|V
P g 6.0 | - - L8 | - | 18
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Iy =20 A | 4.5 | 4.4 4.5 - 4.4 -
Output Voltage Von VyorV, 6.0 5.9 6.0 — 5.9 — v
WPRAL TGy =—4 mA| 45 | 418 | 4.31 - 418 -
Ion =-5.2mA| 6.0 5. 68 5. 80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
Low-Level Vi = IoL =20 A | 4.5 : 0.0 0.1 : 0.1
Output Voltage VoL VijorV, 6.0 0.0 0.1 0.1 v
WML o, =4 mA |45 - 0.17 | 0.26 | - 0.33
ToL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current Iv Vix =V¢ee or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Iee Vi =Vee or GND 6.0 - - 4.0 - 0.0 | “
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TC74HC42AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_=15pF,V;c=6V,Ta=25°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time brLn - 4 8
tTHL ns
Propagation Delay Time :2}‘: - 13 25

AC ELECTRICAL CHARACTERISTICS(C,_=50pF,Input t,=t;=6ns)

. Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Voo [ MIN, [ TYP. [MAX. | MIN. [MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16 ns
N 2.0 - 48 145 - 180
Propagation Delay Time tpLH 4.5 - 16 29 - 36
pHL 6.0 - 14 25 - 31
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 68 - - — P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccon=Cpp * Vo o fin Tl /4(per Gate)

154




TC74HC51AP/AF/AFN

DUAL 2 WIDE-2 INPUT AND/OR INVERT GATE

The TC74HC51A is a high speed CMOS 2-WIDE
2-INPUT/3-INPUT AND/OR/INVERT GATE fabricated
with silicon gate C?MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

It contains a 2-WIDE 2-INPUT AND/OR/INVERT
GATE and a 2-WIDE 3-INPUT AND/OR/INVERT
GATE .

The internal circuit is composed of 3 stages (2—-INPUT)
or 5 stages (3—INPUT) including buffer outputs, which
provide high noise immunity and stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

« High Speed +++s+sesseseesrrenseesuaneans tpa= 10 ns(Typ.)atVoc=5V
* Low Power Dissipation «««++sxeesee Ioc=11 A(Max.)atTa=25C
* High Noise Immunity =s+esseeeeeees VNiH= VL =28% Ve (Min.)
¢ Qutput Drive Capability +--++=++++-+ 10 LSTTL Loads

* Symmetrical Output Impedance *** | Iy | =l =4mA(Min.)

¢ Balanced Propagation Delays ===+ tpLH = tpHL

¢ Wide Operating Voltage Range -+ V¢c (opr)=2V~6V
* Pin and Function Compatible with 74L.S51

14

1
DIP14 (3 D14A—P)

1 1

MFP 14 SOP 14
(F14GB-P) (SOP14-P~225A)

PIN ASSIGNMENT

1A =~ J14 Vee
2a 2 113 1c
28 3] )12 18
¢ 4] 1 1F
0 5] 10 1€
2y 6] ]9 10
GND 7 [] js 1Y
(TOP VIEW)

IEC LOGIC SYMBOL

DI & 31
12
¢ A3
o e
= {iH
1
2) &
2 <2 1
¢ MW &
20 L8)

NE) gy

NG 5y
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TC74HC51AP/AF/AFN

TRUTH TABLE

INPUTS OUTPUT INPUTS OUTPUT
1A|1B|1C[1D|1E | 1F 1Y 2A 2B 2C | 2D 2Y
HIH|{H|[X|X]X L H H X X L
X|X[X|[H|H|H L X X H H L
All other combinations H All other combinations H

X:Don’t care X:Don’t care
SYSTEM DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

TC74HC51AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 \'% *500mW in the range of Ta=
7 0~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vec *0-5 v to 85°C a derating factor of
DC Output Voltage Vour ~0.5 ~V:+0.5 v o ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Tour +25 mA
DC V/Ground Current Iec +50 mA
Power Dissipation Py 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \'%
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vec=4.5V) ns
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN, [ TYP. [MAX. | MIN. [MAX. UNIT
C 2.0 1.5 - - 1.5 -
gﬁi \I;gl"t‘:ge Vi 45| 315 | - - 35| - |V
6.0 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
a";fl ; I\J/eovl(ige Vi 45| - - | 18| - | 18|V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = oy =—20u A 4.5 4.4 4.5 - 4.4 -
Output Voltage Vo VigorV, 6.0 5.9 6.0 — 5.9 — v
MPRVL Ty =—4 mA[ 45 | 418 | 4.31 | - 413 -
Ion =-5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low-Level Vi = IoL, =20 A | 4.5 : 0.0 0.1 : 0.1
Output Voltage Vou VjorV, 6.0 0.0 0.1 0.1 v
ML Ty =14 mA| 4.5 - 0.17 0.26 - 0.33
IoL =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current Iin Vix =Vce or GND 6.0 — - +0.1 - +1.0 A
Quiescent Supply Current Iec Vin =Ve or GND 6.0 - - 1.0 - 10.0 | “
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TC74HC51AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_ =15pF,V;c=bV,Ta=26°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. i TYP. MAX. |UNIT
Output Transition Time bTLH - 4 8
tTHL ns
. . tpLH —
Propagation Delay Time b pHL 10 17
AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo | MIN. | TYP. [MAX. | MIN, | MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 | - 7 13 - 16 | .o
¢ 2.0 - 39 100 - 125
Propagation Delay Time tpLH 4.5 - 13 20 - 25
pHL 6.0 - 11 17 - 21
Input Capacitance CnN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 35 - - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccopp =Cpp * Vo * fIN +Iqc /2(per Gate)
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TC74HCT3AP/AF

The TC74HC73A is a high speed CMOS DUAL J-K FLIP
FLOP fabricated with silicon gate C2MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

Depending on the logic levels applied to J and K input,
this device changes state on the negative going transition

of clock input pulse (CK). 1
The clear function is accomplished independently of the

clock condition when the clear input (CLR) is taken low. DIP14 (3D14A—P)
All inputs are equipped with protection circuits against

static discharge or transient excess voltage. 14

FEATURES:

o High Speed ++++-+eeeseeeeeeeeseneeseene £ o =55MHz(Typ.) Ve =5V

* Low Power Dissipation «++====+=+++==- Iee=21 A(Max.)Ta=25C 1

* High Noise Immunity ««=seeeeeees V= Vyy, =28% Ve (Min. ) MFP14 (F14GB—P)

¢ Output Drive Capability =--+=+++++*+ 10 LSTTL Loads

* Symmetrical Output Impedance *** |1y | =l =4mA(Min.)

* Balanced Propagation Delays =+ oLt = tpHl, PIN ASSIGNMENT

» Wide Operating Voltage Range *** V- (opr)=2V~6V
* Pin and Function Compatible with 74L.S73

TRUTH TABLE ek g H4 1y
INPUTS OUTPUTS [ rion 1CLR 2[] 013 1Q

SR] J [ K [oK| o | @ 1K 30 H12 10
L | X | X | X | L H | Clear Vee 4] 011 GND
H| L | L | L | Qn | Qn | NoChange 2CK 5( 010 2K
H|L|H] 1] L H - 2CLR 6[] 9 2Q
H H L| 1| H L — 2J 10 8 2Q
H H H T Qn Qn | Toggle
H X X | £ ] an | Qn [ No Change (Top View)
X : Don’t Care

IEC LOGIC SYMBOL

1J 1J 12)
1&—%&»1 — 9
1K 1K a3 =
1CLR“£)'—>R P~——1Q

(7) 9
2CK (5) ——-(—-ZQ
o 19| ® -
2CLRﬁ—h“ ~————2Q
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TC74HC73AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 A% *500mW in the range of Ta=
0 F < —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5~V #0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vee+0.5 \ -10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +20 mA
DC Output Current Iour +25 mA
DC V¢¢/Ground Current Tee +50 mA
Power Dissipation P, 500(DIP)=/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vix 0~ Ve . A%
Output Voltage Vour 0~ Ve A\
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | ty, tf 0~ 500(Vc=4.5V) ns
0~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
iy Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Vo TMIN. [ TYP. [ MAX. | MIN. | MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level : ' :
VIH 4.5 3.15 - - 3.15 - A%
Input Voltage 6.0 Lo _ _ 49 _
B 2.0 | - =05 | - |05
ﬁl"gfn l\}‘i)\lliilge Vi, L5 | - ~ 3| - | 13|V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Iow =—20p A | 4.5 4.4 4.5 - 4.4 -
Output Voltage Vour VyjorV, 6.0 5.9 6.0 — 5.9 — v
WYL Moy =—4 mA| 45| 418 | 431 - 413 | -
Ion =—5.2mA| 6.0 5. 68 5.80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low-Level Vi = IoL =20 A | 4.5 - 0.0 0.1 B 0.1
Output Voltage Vou ViyorV, 6.0 0.0 0.1 0.1 v
IH 1L I()L =4 mA | 4.5 - 0.17 0.26 - 0.33
IoL =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
Input Leakage Current I Vi =V¢e or GND 6.0 - - *0.1 - +1.0 A
Quiescent Supply Current Ice Vix =V¢e or GND 6.0 - - 2.0 — 20.0 .
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TIMING REQUIREMENTS(Input t,=t;=6ns)

TC74HC73AP/AF

Ta=95C Ta=—40 ~85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Ve TYP. LIMIT LIMIT
Minimum Pulse Width | twa.» & B [ .
(CLOCK) NG 6.0 _ 13 16
Minimum Pulse Width 2.0 B [ 9
(C—UR) W) 4.5 - 15 19
6.0 - 13 16
2.0 - 75 95
Minimum Set—up Time| tg 4.5 - 15 19 ns
6.0 - 13 16
2.0 - 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 - 0 0
Minimum Removal Time 2.0 : 75 9%
(CLE) trem 4.5 15 19
6.0 - 13 16
2.0 - 6 5
Clock Frequency f 4.5 - 30 24 MHz
6.0 - 35 28
AC ELECTRICAL CHARACTERISTICS(C_ =15pF,Vcc=56V,Ta=25C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Transition Time :TI‘“ - 6 12
THL
Propagation Delay Time | t _
(CLOCK-Q.Q) | tyy. - G
Propagation Delay Time | t, _ 15 95
(CLR-Q,Q) b
Maximum Clock Frequency | fyjax 35 75 - MHz
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t.=t;=6ns)
PARAMETER |SYMBOL| TEST CONDITION —y—ymo T =85 fuNit
L 2.0 - 30 75 - 95
Output Transition Time tf“” 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
Propagation‘ Delay Time |ty ig : Alli lgg : lg‘? ns
(CLOCK—Q, Q) th[L 6:0 — 12 21 — 26
Propagation Delay Time | t;y 3(5) : ?g 1;3 : lgg
(CLR-Q,Q) Ept 6.0 | - 15 95 | - 31
: 20 6 | 15 - 5 -
Y 6.0 | 35 80 - 28 -
Input Capacitance Cix — 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 35 - - - P

Note (1)

Cpp is defined as the value of the internal equivalent

operating current consumption without load.
Average operating current can be obtained by the equation:
Ice wﬁ:CpD e Ve v +Im /2(per F/F)
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TC74HCT3AP/AF

SYSTEM DIAGRAM
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DUAL D-TYPE FLIP FLOP PRESET AND CLEAR

TC74HC74AP/AF/AFN

The TC74HCT74A is a high speed CMOS D FLIP FLOP
fabricated with silicon gate C®MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The signal level applied to the D INPUT is transferred
to @ OUTPUT during the positive going transition of the
CLOCK pulse.

CLEAR and PRESET are independent of the CLOCK
and are accomplished by setting the applopriate input to
an “L” level.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:
o High Speed eseeeeereesesrscssesesnercnes

* Low Power Dissipation ««+reseeeeeeees

fVl/\X :77MHz(typ.)at VCCZSV
Iec =21 A(Max.)at Ta=25C

14

MFP

(F14GB-P)

1

DIP14 (3 D14A—P)

1 1

14 SoP

14

(SOP14-P—225A)

PIN ASSIGNMENT

X . Don't care

* ngh Noise Immunity sreeesenreenee VN]H :VNIL =28% VC(/(MIH) ]m 1 E S 314 Vee
¢ Output Drive Capability ++-+++++-++- 10 LSTTL Loads 1D 2[ 2 Dl ]]3 2CLR
* Symmetrical Output Impedance - | Ioy;|=Iy =4mA(Min.) 1CK 3 [ 2 a 12 2D
* Balanced Propagation Delays -ty =ty —
) y 1PR 4 11 2CK
» Wide Operating Voltage Range -+ Vo (opr)=2V~6V 1a 5 E _‘/—] 10 27R
¢ Pin and Function Compatible with 74L.S74 _ — j
1Q 6] %K ; ]9 20
GND 7[] T n_lj,-g 8 2Q
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS FUNCTION —
CLR{PR| D [CK| Q| Q I”’R & >S 1 L6 g
CK
L H X X L H CLEAR 102 1DC \ (6 =
H L | x| x| H| L | preser 1GIR-LN & 1q
L L| x| x|H|H — 2R LI | 9) ,q
HIH|l L] F]lL!lH — 223
H 1 H I H | FlH | — Serh NOP
H| H| X |73 | Q| Q |NOCHANGE
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TC74HC74AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% *500mW in the range of Ta=
0.5 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vee +0-5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \ ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Loor +25 mA
DC V/Ground Current Ic +50 mA
Power Dissipation B, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 c
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \%
Input Voltage Vix 0~ Ve A%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vc=4.5V) ns
0~ 400(Ve=6.0V)
DC ELECTRICAL CHARACTERISTICS
; Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Ve [ MIN, [ TYP. [MAX. | MIN. | MAX. UNIT
. 2.0 1.5 - - 1.5 -
ﬁfﬁ‘t \]7§1V§ge Vi 45| 3.15| - - | 315| - |V
6.0 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Higthevel Vi = IOH =—20A| 4.5 4.4 4.5 - 4.4 -
Output Voltage Voi ViorVy, 6.0 5.9 6.0 — 5.9 — v
I =—4 mA| 4.5 4.18 4,31 - 4.13 -
Ioy =—5.2mA| 6.0 5. 68 5. 80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
Low—Level Vi = IoL, =20 A | 4.5 _* 0.0 0.1 : 0.1
Output Voltage VoL VyorV, 6.0 0.0 0.1 0.1 v
HEHIL T =4 mA| 4.5 - 0.17 0. 26 - 0.33
ToL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current I Vix =Vcc or GND 6.0 - - +0.1 - *+1.0 A
Quiescent Supply Current Iec Vi =V or GND 6.0 - - 2.0 - 20.0 | “
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TC74HC74AP/AF/AFN

TIMING REQUIREMENTS(Input t,=t;=6ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve YD LIMIT LIMIT UNIT
Minimum Pulse Width | twq.) ig : Zg ?g
(CLOCK) ba o 5 i
Minimum Pulse Width 2.0 B ” o
= twa) 4.5 - 15 19
(CLR, PR) 6.0 - 13 16
2.0 - 75 95
Minimum Set—up Time| tg 4.5 - 15 19 ns
6.0 - 13 16
2.0 - 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 - 0 0
Minimum Removal Time ¢ Zg B 22 Sg
(CLR, PR) rem 6:0 _ 1 5
2.0 - 6 5
Clock Frequency f 4.5 - 31 25 MHz
6.0 - 36 29
AC ELECTRICAL CHARACTERISTICS(C| =15pF,Vcc=56V,Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time ‘ETU[ - 6 12
THL
Propagation Delay Time | t; B
(CLOCK-Q, Q) iy 1 A
Propagation Delay Time | t, 1 2%
(CLR,PR-Q,Q) L
Maximum Clock Frequency | fys 36 11 - MHz
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=—40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve TMIN, [ TYP. [MAX. | MIN. | MAX. UNIT
b 2.0 - 30 75 - 95
Output Transition Time t’”‘” 4.5 - 8 15 - 19
. 6.0 | -~ 7 13 - 16
Propagation Delay Time | t, Zg B 1‘2 lgg - lgg ns
(CLOCK—Q, Q) tpl 1L 6:0 _ 13 26 — 39
Propagation Delay Time | tp 3(5) B ?; lgg B lgg
(CLR, PR-Q,Q) boliL 6.0 | - 15 2% | - 32
. 2.0 6 21 - 5 -
gammum Clock fuax 1.5 31 63 _ 95 - |MHz
requency 6.0 | 36 67 - 29 -
Input Capacitance Cin - 5 10 - 10 R
Power Dissipation Capacitance | Cpyy(1) - 34 - - - P

Note(1) Cypp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
ICC@I) =Cpp ¢ Voo fix e 72(per F/F)
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TC74HC74AP/AF/AFN

CLR
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SYSTEM DIAGRAM

(1/2package)

=

o oo

Ql

CKKG

Ql

Ql

166




TC74HC75AP/AF

4-BIT D TYPE LATCH

The TC74HCT75A is a high speed CMOS D-TYPE LATCH
fabricated with silicon gate C2MOS technology.
It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.
It contains two groups of 2—bit latches controlled by an
enable input (Gl « 2 or G3 « 4) and each group can be used 1
in different circuits. DIP16 (3D16A—P)
Data applied to the data inputs are transferred to the Q
and Q outputs when the enable input is high.When the 16
enable input is low,the outputs are not affected.
All inputs are equipped with protection circuits against 1
static discharge or transient excess voltage. MFP16 (F16GC—P)
FEATURES:
* High Speed «wessesserseesseessensennee t 0 =10ns(typ. Jat Voo =5V PIN ASSIGNMENT
* Low Power Dissipation +++seeeeeee I o =2 £ A(Max.)at Ta=25C
* High Noise Immunity «seeeeeeeees Van =V =28% Ve (Min.) 1 1 }:] 1% 10
* Output Drive Capability +-++++-++-- 10 LSTTL Loads D 2 [] 15 20
* Symmetrical Output Impedance - | Iy |=Iy =4mA(Min.) 2D 3 [] 14 20
* Balanced Propagation Delays - tp 115t gy, G3.4 4 ] 13 G1.2
* Wide Operating Voltage Range - V(opr)=2V~6V Vec 5 [ 12 GND
« Pin and Function Compatible with 74LS75 3D 6 ] 11 30
4D 7 [] 10 3Q
40 8 ] 9 4Q
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
(2) 16
INPUTS OUTPUTS c 1D - m %
= FUNCTION (13
D G Q Q G1- Z—Ecz (15)59
. " L " — 20(:)—20 S:—z?ﬁ
38135 —- 30
H H H L - (4)r—C3 >(——-30
- G3-47Y &% [ (9) 40
X L Qn Qn LATCH 401 Jap ~(8) 70
X:Don’t care
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TC74HC75AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 A% *500mW in the range of Ta=
0 F ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vec 0.5 A to 85°C a derating factor of
DC Output Voltage Vour 0.5 ~Vee+0.5 \4 ~10mW/°C_shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Iok +20 mA
DC Output Current Tovr +25 mA
DC V¢/Ground Current Iec +50 mA
Power Dissipation Py 500(DIP)*/180( MFP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED CPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 v
Input Voltage Vix 0~ Ve A%
Output Voltage Vour 0~ Ve \'%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Ve=2-0V)
Input Rise and Fall Time | tr, tf 0 ~ 500(Vec=4.5V) ns
0~ 400(VCC:6‘0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Vo | MIN. [ TYP. [MAX, | MIN. | MAX. UNIT
L 2.0 1.5 - - 1.5 -
ﬁfi \l;glvtige Vit 45| 315 | - - 3.15 | - v
6.0 4.2 - - 4.2 -
Low-Level v Z oz I S ‘1) .
L . - - - .
Input Voltage 6.0 _ _ L8 _ 18
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Ioy =—20 A | 4.5 4.4 4.5 - 4.4 -
Output Voltage Von ViyorV; 6.0 5.9 6.0 — 5.9 — v
b Ton=-4 mA[45 | 418 | 431 - L1337 -
Ion ==5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low-Level Vi = ToL =20 A | 4.5 : 0.0 0.1 : 0.1
Output Voltage Vou ViyorV, 6.0 0.0 0.1 0.1 v
HEEVIL T =14 mA | 4.5 - 0.17 0. 26 - 0.33
ToL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current I Vix =Vce or GND 6.0 — - 0,1 — +1.0| A
Quiescent Supply Current Iec Vi =Vee or GND 6.0 - - 2.0 - 20.0 | “
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TIMING REQUIREMENTS(Input tr=t;=6ns)

TC74HC75AP/AF

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve TP LIMIT TIMIT UNIT
.. . 2.0 - 75 95
h(/lén)lmum Pulse Width twan 4.5 - 15 19
| 6.0 - 13 16
2.0 - 50 65
Minimum Set—up Time| ts 4.5 - 10 13 ns
6.0 - 9 11
2.0 - 25 30
Minimum Hold Time th 4.5 - 5 6
6.0 - 5 5
AC ELECTRICAL CHARACTERISTICS(C_ =15pF, V=56V, Ta=25C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time b - 4 8
P ion Delay Ti :THL
ropagation Delay Time oLH B
(DATA-Q,Q) ) 10 A
Propagation Delay Time | t; _ 10 9]
(G-Q,Q) tpliL
AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t,=t;=6ns)
Ta=25°C Ta=—40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo | MIN. | TYP. |MAX.| MIN. [ MAX. UNIT
b 2.0 - 125 75 - 95
Output Transition Time t,l L 4.5 - ’ 7 15 - 19
THL 6.0 - 6 13 - 16 | o
Propagation Delay Time | t; 2.0 i 36 110 140
= pL 4.5 - 12 22 - 28
(DATA-Q.Q) ot 60 | — | 10 | 19 | - 24
Propagation Delay Time | tpLH ig _ lllg l;g _ 12?
(G-2Q) ot 60 | — | a1 | 21 | - 26
Input Capacitance Cix - 5 10 10 F
Power Dissipation Capacitance | Cpp(1) - 30 - - - P

Note (1)

operating current consumption without load.
Average operating current can be obtained by the equation:
Iccopy =CpD * Vre fin +Igc /4(per Latch)
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TC74HC76AP/AF

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR

The TC74HCT76A is a high speed CMOS J-K FLIP FLOP
fabricated with silicon gate C*®MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power -
dissipation. 16 U ]

In accordance with the logic level applied to the J and K
inputs,the outputs change state on the negative going
transition of the clock pulse.

CLEAR and PRESET are independent of the clock and

1
DIP16 (3D16A—P)

are accomplished by alow logic level on the corresponding 16
input.
All inputs are equipped with protection circuits against !
static discharge or transient excess voltage. MFP16 (F16GC—P)

PIN ASSIGNMENT

o ]
FEATURES: :% 10 e 1
. ngh Speed eesecesssestcsssesttsssscsetns fMAF65N1HZ(Typ.)at VCC :5\] - 2[ D15 IE
* Low Power Dissipation *+++--++-++ Icc=2 £ A(Max.)at Ta=25C 1CLR 3[] [Ju 1@
« High Noise Immunity «++++ <=+ VNIH=VxIL 28% Voo (Min. ) V4] []13 GND
¢ Output Drive Capability --++=-++==++ 10 LSTTL Loads Vee 5[] 712 2k
« Symmetrical Output Impedance **- | Ioit | =IoL=4mA (Min.) 2K 6[] 11 20
* Balanced Propagation Delays -+ tpLH= tpHL PR 7] 10 26
» Wide Operating Voltage Range -+ Vcc (opr)=2V~6V 2CCR 8[] e 20
* Pin and Function Compatible with 74LS76 .
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS
CLR[PR| J | K [CK| a [a | FUNCTION 1PR 2L nfs )
L|H| X | X ]| X | L | H|CLEAR FrQUENGS — 1
H|L|X| X | X | H|L |PRESET 1k 181k N (14) =
L L | X[ X[ X|H|H 1CLREL g 1
H|H|L|L|Ll |an|Qn|NOCHANGE 2PR %ﬁ (1) 9q
H H L H | b1 L H 20—2KJ M>
HIH|H|L L|H|L ) N(10) 55
H|[H|H | H |\ |0n an|TOGGLE 2CLREL
H| H| X | X | f|an|Qn|NOCHANGE
X:Don’t care
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TC74HC76AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~1 \Y% *500mW in the range of Ta=
05 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vec 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 v ~10mW/°C_shall be applied
Input Diode Current Lik +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Lour +25 mA
DC V¢/Ground Current I +50 mA
Power Dissipation Py 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~86 \
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ V¢ A%
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vec=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo TMIN. T TYP. | MAX. | MIN. | MAX. UNIT
s 2.0 1.5 - - L5 -
Efgft é‘jl"t'j o Vi 45| 315 | - - 3.15 | - A
6.0 | 4.2 - - 4.2 -
2.0 - - 5 - 0.5
Low—Level . .
Vi, 4.5 | - - 3| - .35 | V
Input Voltage 6.0 _ _ 8 _ 18
2.0 1.9 2.0 - 1.9 -
High—Level Vou Vin = Ton =-201 A ég gg ég : gg : v
Output Voliage VinorViL = mA 45 | 418 | 431 - | L13] -
Ioy =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level VoL Vin = lo. =20 uA ég : gg g i : g i v
Output Voltage VoV T = mA 45| - | 017 0.6 = | 0.3
IoL =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current In Vin =Vcee or GND 6.0 - - +0.1 - *1.0 A
Quiescent Supply Current | Ioc Vix =Vec or GND [ 6.0 | — = 2.0 = 20.0 | “
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TIMING REQUIREMENTS((Input tr=t;=6ns)

TC74HC76AP/AF

\ Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve TYP. LIMIT LIMIT UNIT
Minimum Pulse Width | tw(.) 2.0 - 75 %
(CLOCK) twih 4.5 - 15 19
) g 6.0 - 13 16
9 n — 7e ne
. . . v xY) Jdu
Minimum Pulse Width W 45 _ 15 19
(CLR,PR) 6.0 - 13 16
2.0 - 75 95
Minimum Set—up Time| tg 4.5 - 15 19 ns
6.0 - 13 16
2.0 - 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 - 0 0
Minimum Removal Time ¢ 39 B Zg ?g
(CLR,PR) - 6.0 - 13 16
2.0 - 6 5
Clock Frequency f 4.5 - 31 25 MHz
6.0 - 36 29
AC ELECTRICAL CHARACTERISTICS(C =15pF,Vcc=5V,Ta=25C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time b - 4 8
5 S ETHI,
ropagation Delay Time LH _
(CLOCK-Q.Q) toiL 12 21 ns
Propagation Delay Time | t; 4 _ 14 94
(CLR,PR-Q,Q) EpHL
Maximum Clock Frequency | fyax 33 65 — MHz
AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t,=t;=6ns)
Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve | MIN. [ TYP. [MAX. | MIN. [ MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time t’T\LH 4.5 - 8 15 - 19
. 6.0 - 7 13 - 16
Propagation Delay Time | tg 2.0 B 60 125 B 155
(CLOCK-Q Q) | tyu b S R B 31 | ns
» pl 6.0 - 13 21 - 26
Propagation Delay Time | t, ig - Ig 1‘213 - lgg
CLRPR-QQ | ton 6.0 | - 16 o | - 33
. 2.0 6 21 - 5 -
M Clock
Sl oln e | - w |
6.0 36 67 - 29 -
Input Capacitance Cin - 5 10 — 10 F
Power Dissipation Capacitance | Cpp(1) — 38 - — - P

Note (1)

operating current consumption without load.
Average operating current can be obtained by the equation:
Ioccep=Cpp * Voo N +lge /2(per F/F)

173

Cpp is defined as the value of the internal equivalent capacitance which
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TC74HCT6AP/AF

SISTEM DIAGRAM (1/2 package)
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¢

PRESET—<{>—1—-Dv-———

CLEAR——<{>_1_D¢_
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|
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TC74HC77AP/AF

4-BIT D TYPE LATCH

The TC74HCT77A 1is a high speed CMOS 4-BIT D-TYPE
LATCH fabricated with silicon gate C®MOS technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power
dissiparion. 14 |

It contains two groups of 2—bit latches controlled by an
enable input (G1, 2 or G3, 4) and these two groups may be 1
used in different circuits.

The data applied to the data inputs are transferred to
the respective @ outputs when the enable input is held
high. When the enable input is low, the outputs remain at
the level at the time the enable goes low.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

DIP14 (3D14A—P)
14

1
MFP14 (F14GB—P)

FEATURES: PIN ASSIGNMENT
. High Speed tpd =10ns(Typ.)at Vee=5V
* Low Power Dissipation **+++++=*-=- Ic=2 £ A(Max.)at Ta=25C U
* High Noise Immunity *+*+*+**** Vi =V, 28% Ve (Min.) 1D 1] [J14 10
* Qutput Drive Capability **++--+-+--- 10 LSTTL Loads 2D 2 [: 113 20
* Symmetrical Output Impedance *** | Ioy | =Io, =4mA (Min.) G3.4 3 E 312 G1.2
. Be?lanced Pr?pagatlon Delays =+ tpLH = tpHL Vee 4[] 3 11 GND
» Wide Operating Voltage Range *** V¢ (opr.)=2V~6V
* Pin and Function Compatible with 74L.S77 30 5[] Jio NC
4D 6] ]9 30
Ne 7] s 40
(TOP VIEW)
NC:NO CONNECTION
IEC LOGIC SYMBOL TRUTH TABLE
1D M 1D (14)
INPUTS OUTPUTS c1 ——~ 10
FUNCTION G1,212)
D G Q 2 Cc2 (13) 20
2D (—5-’— 2D
L H L - a0 &35 ® 40
H H H — ca,.e BF1E3
o 1c ®) 40
X L Q, LATCH 0 ® 1o

X : Don't care
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TC74HC77AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \'% *500mW in the range of Ta=
) 0 E o~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Vec 0-5 v to 85°C a derating factor of
DC Output Voltage Vour 0.5 ~Vc+0.5 \ -10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Lour +25 mA
DC V/Ground Current I +50 mA
Power Dissipation P, 500(DIP)=*/180(MFP) mW
Storage Temperature Tstg —65 ~150 c
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vin 0~ Vo v
Output Voltage Vour 0~ Ve \Y
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(V=2.0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vee=4.5V) ns
0 ~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
: Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Ve | MIN. [ TYDP. [ MAX. | MIN. | MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level : . .
Vi 4.5 3.15 - - 3.15 - A%
Input Voltage 6.0 L2 _ B e _
2.0 - - 0.5 - 0.5
Low—Level . .
Vi, 45| - - L35 | - L3 | V
Input Voltage 6.0 _ -~ 18 B L8
2.0 1.9 2.0 - 1.9 -
High—Level Vi = Toy =—20 A} 4.5 4.4 4.5 - 4.4 -
Output Voltage Von ViyorVy, 6.0 5.9 6.0 — 5.9 — v
Ion =—4 mA| 4.5 4.18 4,31 - 4,13 -
oy =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level Vi = IoL =20 A | 4.5 : 0.0 0.1 : 0.1
Output Voltage Vou VyyorV, 6.0 0.0 0.1 0.1 v
ML Ty =4 mA45 | - 0.17 | 0.26 | - 0.33
Io, =5.2mA | 6.0 - 0.18 0. 26 - 0. 33
Input Leakage Current I Vi =Vee or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current Icc Vix =Vc or GND 6.0 - - 2.0 - 20.0 K
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TIMING REQUIREMENTS(Input t/=t;=6ns)

TC74HC77AP/AF

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve TYP. LIMIT LIMIT UNIT
Minimum Pulse Width | tyq., ig - Zg ‘l’g
(@) bwan 6.0 - 13 16
2.0 - 50 65
Minimum Set—up Time| tg 4.5 - 10 13 ns
6.0 - 9 11
2.0 - 25 30
Minimum Hold Time th 4.5 - 5 6
6.0 - 4 5
AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V,Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
QOutput Transition Time brin - 4 8
tTHL
Propagation Delay Time toLH - 17
(DATA-Q) by, 0 n
Propagation Delay Time tpLH _
(G-Q) tpiL 10 17
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t.=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve | MIN. [ TYP. [MAX. | MIN. [ MAX. UNIT
t 2.0 - 30 75 - 95
Output Transition Time tTL“ 4.5 - 8 15 - 19
. 6.0 | - 7 13 - 16
Propagation Delay Time | t, ig : ?g lgg : 122 ns
(DATA-Q) oL 60| - | u | a1 | - 21
Propagation Delay Time | t; ig : ?g lgg : lgg
(G- ol 60| - | 11 17| - 21
Input Capacitance Ci - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 20 - - - P
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.
Average operating current can be obtained by the equation:
Icc o=C pp * Vq:- fn+I o /4(per Gate)
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TC74HC77AP/AF

SYSTEM DIAGRAM

61,2 2 ga G4 = )
da ¢pb
102 10 302 % 30
pa ob
, da 6 éb
20 20 4D 8 1
¢a ob
ba éb

Vec:4 ., GND:11
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4-BIT MAGNITUDE COMPARATOR

TC74HC85AP/AF/AFN

The TC74HC85A is a high speed CMOS 4 BIT
MAGNITUDE COMPARATOR fabricated with silicon
gate C*MOS technology.

It achieves the high speed operation similar to
eqnivalent LSTTI. while maintaining the CMOS low power
dissipation.

The TC74HC85A compares two 4-bit words applied to
inputs AO~A3 and B0~B3, and provides a high voltage
level on one of three outputs: A>B, A<B, or A=B.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

1

DIP16 (3D16A—P)

1 1

FEATURES: MFP 16 SOP 16
o High Speed «+-+weesreeesemessuemsenene tpg =22ns(typ.)at Vee=5V (F16GC—P) (SOP16—P-225A)
* Low Power Dissipation ««===see Icc=41 A(Max.)at Ta=25C
* High Noise Immunity **+**+==+==*** Vg = VL 28% Ve (Min.)
* Qutput Drive Capability ==+==xee+ 10 LSTTL Loads PIN ASSIGNMENT
¢ Symmetrical Output Impedance *** | [oy | =, =4mA (Min.)
* Balanced Propagation Delays *:*--* tpLH = tptL ‘
* Wide Operating Voltage Range *** V¢ (opr.)=2V~6V B3 1 [: ~ [] 16 Vee
* Pin and Function Compatible with 74L.S85 A<B IN 2 :] 15 A3
A=B IN 3 E :l 14 B2
A>B IN 4[] 113 A2
A>B OUT 5 ] []12 A1
A=B 0UT 6 [] 111 B1
A<BOUT7E 310 A0
GND 8 E 3 9 BO
(TOP VIEW)
IEC LOGIC SYMBOL
1
g,g; 0, comP
A1l
(13) P
A3 15 3
a<s -2 _1¢ p<a ) A<
a=g -8 _|= p=a %) A=
A>p 4|5 p>a -8 asg
B0 &)1
(W)
14) Q
B2 -
B3 -1l
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TC74HC85AP/AF/AFN

TRUTH TABLE

CASCADING
COMPARING INPUTS iINPUTS ouTPUTS
A>B | A<B | A=B | A>B | A<B | A=B
A3>B3 X X X x | x | x| w |t L
A3=8B3 A2>B2 X X X | x| x| H | L
A3=B3 A2=B2 A1>B1 X X | x| x| H|L L
A3=B3 A2=B2 A1=81 AO>B0 | X | X | x | H L L
L | L | L | H|BH L
x | x| n|L L H
A3=B3 A2=B2 A1=B1 , A0=BO | L | H | L | L | H L
H | L L | H L L
H | H | L L L L
A3=B3 A2=B2 A1=B1 AOKBO | X | X | x | L | H L
A3=B3 A2=B2 A1<B1 X X | x| x| v | H L
A3=B3 A2<B2 X X X | x| x| L |H L
A3<B3 X X X X | x| x| L | H L
X:Don’t Care
SYSTEM DIAGRAM
B3 |
Do
A3 15 ———
mp
Qlp M
2 No.
< 13 L
2| A2
2
=2
[~]
Z| g1 Mo
v
S 12 Do—
o | A1 —o
. D~ L Do oot A>B) o
B0 “—{>o 6 b
» DoPo{>o— A=B{ T
o LA0 —o
s E=Dpoo>o—-L A<B| @
w
g 2
gA<a3
2)a—
Zla=8
sla>s *
v
c
-t
w
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ABSOLUTE MAXIMUM RATINGS

TC74HC85AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 \% *500mW in the range of Ta=
0 F — —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vc+0.5 Vv to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~V+0.5 \% ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Loyt +25 mA
DC V/Ground Current I +50 mA
Power Dissipation Py 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve v
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vee=4.5V) ns
0~ 400(Ve=6.0V)
DC ELECTRICAL CHARACTERISTICS
y Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
- 2.0 1.5 - - 1.5 -
High—Level . : :
Viy 4.5 3.15 - - 3.15 - A%
Input Voltage 6.0 4.9 _ _ 4.9 _
_ 2.0 - - 5 - 0.5
%;Of’lt I\}eovliz . | VL 45| - - 35 | - .35 | V
P & 6.0 | - - 8 - 1.8
2.0 1.9 2.0 - 1.9 -
High—Level Vi = Top =20 A} 4.5 4.4 4.5 - 4.4 -
Output Voltage Vou VigorVy 6.0 5.9 6.0 — 5.9 — A
© T =-4 mA| 45| 4.18 | 4.31 - 4.13 -
Ion =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level Vi = Lo =20 A | 4.5 - 0.0 0.1 - 0.1
Output Voltage Vou VyyorV, 6.0 0.0 0.1 0.1 v
WEPML Ty, =4 mAT| 45 | - 0.17 | 0.26 - 0.33
Io, =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current In Vin =V or GND 6.0 - = +0.1 - +1.0 A
Quiescent Supply Current T Vin =V or GND 6.0 - = 4.0 — 40.0 u
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TC74HC85AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V,Ta=26C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time b1LH - 4 8
tTHL
Propagation Delay Time | tyy _
(A, B-0UT) tpHL 22 34 ns
Propagation Delay Time | typ _ 10 18
(CASCADE-OUT) t pHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF, Input t.=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo | MIN. [ TYP. [MAX. | MIN, | MAX. UNIT
: 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
Propagation Delay Time | t; 4 ig : gg lgg : Zig ns
(A, B-OUT) boHL, 6.0 | - 22 33 | - 42
Propagation Delay Time | t;p ig : /ig lég : lgg
(CASCADE-OUT) toLH 6:0 _ 1 19 _ 24
Input Capacitance CiN - 5 10 — 10 F
Power Dissipation Capacitance | Cpp(1) - 25 - - - P

Note (1)

operating current consumption without load.
Average operating current can be obtained by the equation:
Iccepp=Crpp * Voo £+l
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Cpp is defined as the value of the internal equivalent capacitance which

is calculated from the



TC74HC85AP/AF/AFN

TYPICAL APPLICATION

N-BIT CASCADING CONNECTION
(A) DATA
(LSB) (MSB)
A0ATA2A3 A4ASABAT T An
A>BIN—/= = [T - —= A>BOUT
A=BIN—{ HC85A HC86A f---- -1 HC86A [—= A=BOUT
A<BIN—8~ = }—~ }--—- - —— A<BOUT
B0 B1B2B3 B4B5B6B7 - Bn
(LSB) (MsB)
(B) DATA
CASCADING INPUT OUTPUT
COMPARING INPUT = S8 | A=8 | A<B | A>B | A=B | A<B
(A) > (B) X X X H L L
H L L H L L
(A) = (B) X H X L H L
L L H L L H
(A) < (B) X X X L L H
X:Don’t Care
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TC74HC86P/F

TC74iiC86F/F QUAD EXCLUSIVE OR GATE

C2MOS technology.

CMOS low power dissipation.

output.

excess voltage.

Input and output buffer are installed, which enables high noise immunity and stable

The TC74HC86 is a high speed CMOS QUAD EXCLUSIVE OR GATE fabricated with silicon gate

It achieves the high speed operation similar to equivalent LSTTL while maintaining the

A1l inputs are equipped with protection circuits against static discharge or transient

FEATURES:

. High Speed.....oviiiiinnnnanns tpd=13nS(Typ.) at Vgcg=5V
.Low Power Dissipation.......... Igc=1lzA(Max.) at Ta=25°C
High Noise Immunity........... UNTH=VNTL=287% Voo (Min.)

Output Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance..|Iggl=Igp=4mA(Min.)
. Balanced Propagation Delays...tpLH:;tpHL
. Wide Operating Voltage Range..VCC(opr)=2V*~6V
. Pin and Function Compatible with 74LS86

DIP14(3D144A-P)

14

1

MFP14(F14GB-P)

LOGIC DIAGRAM (per Gate) PIN ASSIGNMENT

1A
1B
1y

Y

anp 7 [

10
g8
+[]
a8
+
:(

-/

D

D

[ ] 14
] 15
12
1n
1] 10

(1 s

( Top View)
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ABSOLUTE MAXIMUM RATINGS

TC74HC86P/F

*

PARAMETER SYMBOL VALUE UNIT 500mW in the range of
Supply Voltage Range vee -0.5v7 \Y Ta=-40°C ~65°C.
and from Ta=65°C up to
DC Input Voltage VIN -0.5vVget0.5 v 85°C derating factor
DC Output Voltage Vour -0.5vVgc+0.5 i of -10mW/°C shall be
Input Diode Current I1g +20 mA applied until 300mW.
Output Diode Current ok +20 mA
DC Output Current Loyt 25 mA
DC V¢c/Ground Current Icc +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW INPUT and OUTPUT
Storage Temperature Tstg -65 150 °C EQUIVALENT CIRCUIT
Lead Temperature l0sec Ty, 300 °C
Voo Vi
RECOMMENDED OPERATING CONDITIONS e
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee ) v INPUT o
Input Voltage VIN 0~vVee \
Output Voltage Vout 0vVee v
Operating Temperature Topr =40 v 85 °C GND
0 v 1000(Vge=2.0V) GND
Input Rise and Fall Time | ty,tf 0 ~v 500(Vce=4.5V) ns
0 v 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS )
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. [ TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
. . - - .15 - v
Input Voltage VIiH 4.5 3.15 3
' 6.0 4.2 - - 4.2 -
2.0 - 0.5 - 0.5
Low-Level
. - - 1. = 1.35 \Y
Input Voltage VL b5 35 3
6.0 - 1.8 - 1.8
2.0 1.9] 2.0 - 1.9 -
_ Iog=-20zA | 4.5 Lob) 4.5 - bob -
High-Level VIn=
Vou 6.0 5.9| 6.0 - 5.9 - v
Output Voltage v or V
! Il rog=—tmA | 4.5 | 4.18| 4.31 - | 4.13 -
Iog=-5.2mA| 6.0 | 5.68( 5.80 - | 5.63 -
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TC74HC86P/F

DC ELECTRICAL CHARACTERISTICS

PARAMETER | SYMBOL TEST CONDITION Ta=25"C Ta=-40~85"C | yyr7
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
Vo= Ip1,=20rA 4.5 - 0.0 0.1 - 0.1
Low-Level IN=
VoL 6.0 - | 00| 0.1] - | 01| v
Output Voltage v or V
IH IL | 19p.=4mA 4.5 - |0.17]0.26 - |0.33
IoL=5.2mA 6.0 - 0.18 ) 0.26 - 0.33
Input Leakage _ a _ + _ +
Current IiN |Vin=Vgc or GND 6.0 0.1 1.0 A
Quiescent - -
Supply Current Icc |ViN=Veg or GND 6.0 1.0 10.0

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns)

— o - o
PARAMETER SYMBOL | TEST CONDITTON Ta=25"C 1a=-40~857C | 1y
Voo | MIN. | TYP. | MAX. [ MIN. | MAX.
2.0 - 30 75 - 95
tTLy
Output Transition 4.5 - 8 15 - 19
Time tTHL ns
6.0 - 7 13 - 16
2.0 - 64 120 - 150
) tpLH
i;ggagatlon Delay tpHL 4.5 - 16 24 - 30 ns
6.0 - 14 20 - 26
Input Capacitance CIN - 5 10 - 10
Power Dissipation pF
- 34 - - -
Capacitance Cep(1)

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test circuit).
Average operating current can be obtained by the equation hereunder.
ICC(opr)=CPD'VCC‘fIN+ICC/4 (per Gate)
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TC74HC86P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT IcC(opr) TEST CIRCUIT

6ns 6ns
= Vg =5V

— Veo ng%% qg Veo
f 50
iE o 10% &t——— GND

tTLH LTHL
l | v
OH
90%
P.G. _ Vour 50% -)& P.a.
a (8W=GND) 10%
3 Cy, —— VoL,
© tlpTH L pHL
T — [— Vou

SW

¥ g
o
0
Vour 50%
(sw:VCC) /| v Input waveform is the same
R N oL as that in case of switching
fe
- PHL PLH characteristics test.
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TC74HC107P/F

TC74HC107P/F DUAL J-K FLIP FLOP WITH CLEAR

The TC74HC107 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon
gate C2MOS technology. It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation. In accordance with logic
level applied to J and K input, this device changes state on the negative going
transition of clock input pulse (CK). The clear function is accomplished independ-
ently of the clock condition when the clear input (CLR) is taken low.

All inputs are equipped with protection circuits against static discharge or transient

excess voltage.

FEATURES:

- High Speed .......... e fMaAx=52MHz (Typ.) (Vee=5V)

- Low Power Dissipation ....... Igc=2pA(Max.) (Ta=25°C)

+ High Noise Tmmunity ......... VNIH=VNIL=287 Vcc(Min.)

+ Output Drive Capability ......... +e... 10 LSTTL Loads

- Symmetrical Output Impedance ..... | Ton|=IoL=4mA(Min.) DIP14(3D144-P)

- Balanced Propagation Delays .........ecou.n tpLH%tpHL

14
- Wide Operating Voltage Range ....... Vee(Opr.)=2V 6V
T

* Pin and Function Compatible with 74LS107
MFP14(F14GB-P)

ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
PARAMETER SYMBOL VALUE UNIT
)
Supply Voltage Range Vee =-0.5v7 v 17 1] T1a voo
DC Input Voltage ViN -0.5vVcct0.5 1T 2] 18 1018
DC Output Voltage Vour ~-0.5vVcet+0.5 v R
1q s[] []1z 10
Input Diode Current Ik +20 mA
- 1K 4[] jll 2K
Output Doide Current Tok +20 mA
DC Output Current Tour +25 mA 2q 5 [ []10 2CIR
DC Vge/Ground Current Icc +50 mA 23 6 [] ]9 2CK
Power Dissipation Ph  500(DIP)Y180(MFP) mW anD 7 [] ]z =7
Storage Temperature TsTG -65 1 150 °C (TOP VIEW)
Lead Temperature 10 sec| T, 300 °C

* 500mW in the range of Ta=-40°C"Vv65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.

188




TRUTH TABLE

TC74HC107P/F

INPUT and OUTPUT
EQUIVALENT CIRCUIT

INPUTS OUTPUTS PUNCTION
CLR J K TK Q Q

L X X X L H Clear

H L L —L Qn Qn No Change

J54 L H T L H

H H L 1 H L -

H H H 1T (@ Qn Togg le

H X X i Qn an No Change

LOGIC DIAGRAM

(1/2 Package)

Vee Ve

INPUT

GND GND

- =
J D: D [
2 7z
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 26 v
Input Voltage VIN 0~ VeCe v
Output Voltage VouT 0~ Vee \Y
Operating Temperature Topr =40 ~, 85 °c
0" 1000 (Vge=2.0V)
Input Rise and Fall Time | ty,tg 0 ~ 500 (Vgg=4.5V) ns
0 ~ 400 (Vge=6.0V)
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TC74HC107P/F

DC ELECTRICAL CHARACTERISTICS
Ta=25° =—401.85°
PARAMETER SYMBOL TEST CONDITION a ¢ Ll UNIT
Vce | MIN. | TYP. | MAX.| MIN.| MAX.
L 2.0 1.5 - - 1.5 -
i gh-Leve
Hig V1H 4.5| 3.15| - - | 318 - v
Input Voltage
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
ViL 4.5 - - 1.35| - 1.35( v
Input Voltage
6.0 - - 1.8 - 1.8
2.0] 1.9 | 2.0 - 1.9 -
Iou=-20uA | 4.5| 4.4 | 4.5 - A -
. - V =
High-Level vou | 6.0/5.9 |6.0| - |59 - | y
Output Toltage Vin oF VIL | Igg=—4mA | 4.5] 4.18] 4.31] - | 4.13] -
Iog=-5-2mA | 6,0 5.68( 5.80| - 5.63 -
2.0 - 0.0 | 0.1 - 0.1
Ior,=20uA . - . 0. - .
Low-Level . oL 4.5 0.0 1 0.1
Output Voltage VoL IN 6.0 - 0.0 | 0.1 - 0.1 v
Vid of VIL | Igp=4mA 4.5| - | 0.17] 0.26] - | 0.33
ToL=5-2mA g 0 - | 0.18 0.26| - | 0.33
Input Leakage 1 _
Current IN | ViN=Vcc or GND 6.0 - - [z0.1 - [=#1.0
Quiescent wA
Supply Current | LCC |VIn“Vec or GND 6.0 - - | 20| - }20.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input t,=tf=6ns)
Ta=25°C Ta=-40"85°C UNIT
ARAMETER SYMBOL | TEST CONDITION
PARAME 0 Vcc!| MIN. | TYP.| MAX. | MIN. | MAX.
tTIH 2.0 - 30 75 - 95
Output Transition Time 4,51 - 15 - 19
ETHL
6.0 - 13 - 16
Propagation Delay Time tpLH 2.0 - 84 165 - 205
(& o 4.5 - 21 33 - 41 ns
- t
® Q pHL 6.0 - 18| 28| - | 35
Propagation Delay Time | tpLH 2.0 - 116 | 220 - %73
_ _ 4.5| - 29 A - 55
(CIR - @, @ “pHL 6.0 - | 25| 37| - | 47
2.0 6 12 | - 5 -
Maximum Clock Frequency| fyMax 4.5 30 48 | - 24 - MHz
6.0/ 35 56 | - 28 -
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TC74HC107P/F

AC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-40"v85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX.| MIN.| MAX.
2.0 - 30 75 -
Minimum Pulse Width tw (L) 95
4.5 - 8 15 - 19
CK t
(€K) w (1) 6.0| - 7| 13| - 16
Minimum Pulse Width 2.0 - 40 100 - 125
o tw (L) 4.5 - 10 20 - 25
(CLR) 6.0 - 9 17 - 21
2.0 - 30 75 - 95
Minimum Set-up Time ts 4.5 - 15 - 19
6.0 - 7 13 - 16
ns
2.0 - - 0 -
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
Minimum Removal Time 2.0 - - 25 - 30
- t:1:‘6m 4.5 - - 5 ~ 6
(CLR)
6.0 - - 5 - 5
Input Capacitance Cin - 5 10 - 10
Power Dissipation con(1) pF
Capacitance PD - 46 - - -
Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which

is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

Icc(opr.) = Cpp * Vee * fin + Icc/2

SWITCHING CHARACTERISTICS TEST WAVEFORM

(per Circuit)

I¢C(opr.) TEST CIRCUIT

CLR - 50%

brem
_rem |

|

Vee
GND

Vee
50%

GND

Vou
Q
— VoL,

50Q

CLR
J Q—
—QCcK
K o—

JTGND

IS THE SAME AS THAT IN CASE OF
SWITCHING CHARACTERISTICS TEST.

. TRANSITION TIME OF INPUT WAVEFORM
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TC74HC107P/

SWITCHING CHARA

F

CTERISTICS TEST WAVEFORM

Vee
J or K 50% 50 %
GND
bs tn bs th
. Vee
K = 50%
GND
_STLH brHL
£0% -1% Voun
Q 50% ‘
10% N VoL,
L399: 4 tpHL,
STHL bTLH
%{Q“O% F Vo
50% j
A X lOJ
\-10% Vor
bpur, toLm

Vee

50%

GND

] Vee
TK
—————CGND

Vou

VoL

—

Vor,
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TC74HC109AP/AF/AFN

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR

The TCT4HC109A is a high speed CMOS J-K FLIP FLOP
fabricated with silicon gate C2MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power 16
dissipation. _

In accordance with the logic level applied to the J and K 1
inputs,the outputs change state on the positive going DIP16 (3D16A—P)
transition of the clock pulse.

CLEAR and PRESET are independent of the clock and
are accomplished by alow logic level on the corresponding 16 16%
input.

All inputs are equipped with protection circuits against 1 1

static discharge or transient excess voltage. MFP 16 SOP 16
(F16GC—-P) (SOP16—-P—-225A)

PIN ASSIGNMENT

— [\ ]
FEATURES: ‘eLR 10 16 vec
. i
o High Speed «+eseseseresesusesususnnunes fua=63MHz(Typ. )at Vo =5V i 2[] [J1s 2CLR
* Low Power Dissipation «==«s=se=-= lcc=4 1 A(Max.)at Ta=25C K 3] j“ 21
« High Noise Immunity -+ Vit = Vi, 28% Vee (Min.) ek 4 D“ K
* Output Drive Capability ===++ee>ee 10 LSTTL Loads PR 5[] j12 2CK
¢ Symmetrical Output Impedance -+ [ Ton !:IOL:4mA(Min.) 10 6[] 11 2PR
» Balanced Propagation Delays - tpLH= tpHL 7] 10 20
. W‘ide Operating AVoltage Ragge YCC (opr)=2V~6V GND 5[] e 2
* Pin and Function Compatible with 741.S109.
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS
CLR|PR| J | K [ck| o [ a | FUNCTION %
L[H | X|X|X|L|H|CLEAR PR @8, ®) 10
H|L|X|X|X|H]| L |PRESET 1CK_§—‘;;—-— c1
K 1K ~NT)
L L|{ X | X | X|H _H 1RO g 10
H | H L i H| f|Qn|Qn|NOCHANGE — (1)
ARLIE N
H H|L|L|f|L L 2"2"*J 0] | (10) 5
H H H H | f | H L 2cKk (12) >
H|H | H | L|[f|Gn|Qn|TOGGLE SN ~0)_20
HIH| X | X |7 |[0n|Qn |NOCHANGE
X:Don’t care
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TC74HC109AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~T17 \Y% *500mW in the range of Ta=
"0 F —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0-5 ~Vc+0-5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \ —10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Loyt +25 mA
DC V/Ground Current I +50 mA
Power Dissipation By 500(DIP)*/180( MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A\
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tf 0 ~ 500(Vc=4.5V) ns
0~ 400(Vcc:6~0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo TMIN, [ TYP. [MAX, | MIN. | MAX. UNIT
s 2.0 1.5 - - 1.5 -
ﬁﬂ‘t \L,‘gl"t‘:ge Vi 45| 315 | - - 35| - |V
6.0 4.2 - - 4.2 -
_ 2.0 - - 0.5 - 0.5
ﬁ:’g}t %‘Z"ﬁge Vi 45| - - L3S 135 | V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vix = Ioy =—20A| 4.5 | 4.4 4.5 - 4.4 -
Output Voltage Vou VigorV, 6.0 5.9 6.0 — 5.9 — v
HPVIL T =—4 mA]| 4.5 4.1 4,31 - 4,138 -
Ioy =—5.2mA| 6.0 5.6 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level VoL Vin= lo. =20 nA ég : gg gi : 8 } \V4
Output Voltage ViworVie o= mA 45| — | 0.17] 0.26 | ~ | 0.33
IoL =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current In Vin =Vcc or GND 6.0 — - +0.1 - +1.0 A
Quiescent Supply Current Ic Vin =V or GND 6.0 - - 2.0 - 20.0 | 4
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TC74HC109AP/AF/AFN

TIMING REQUIREMENTS((Input t=t;=6ns)

. Ta=25°C Ta=—-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Vi TYP. LIMIT LIMIT UNIT
Minimum Pulse Width | twq.) ig : Ig ?3
(CLOCK) t\\‘(“) 6.0 _ 13 16
Minimum Pulse Width 2.0 - = o
Sh twas) 4.5 - 15 19
(PR,CLR) 6.0 - 13 16
2.0 - 75 95
Minimum Set—up Time| tg 4.5 - 15 19 ns
6.0 - 13 16
2.0 - 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 - 0 0
Minimum Removal Time ¢ ig : ?g (132
‘rem -
(PR,CLR) 6.0 - 9 11
2.0 - . 6 5
Clock Frequency f 4.5 - 31 25 MHz
6.0 - 36 29
AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V,Ta=25%C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. CUNIT
Output Transition Time ETLH - 6 12
THL
Propagation Delay Time | t; _
(CLOCK-Q.Q) |ty 13 % |
Propagation Delay Time | t; _ 13 %
(PR,CLR-Q,Q) b pHL,
Maximum Clock Frequency | fyax 33 63 - MHz
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Voo [ MIN, T TYP. [MAX. | MIN. [ MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTL” 4.5 - 8 15 - 19
T 6.0 | - 7 13 - 16
Propagation Delay Time |t 2.0 - 50 150 : 190
(CLOCK-Q,Q) to 451 - 16 30 38 | ns
’ pril 6.0 - 13 26 - 32
Propagation Delay Time | t; ig - ?g lgg B 132
(PRCLR-Q. Q@ | tom. 6.0 | - | 13 % | - 32
. 2.0 6 17 - 5 -
M Clock
Ff;;‘f;ﬁi’; o fyiax 45 | 31 59 - 25 - |MHz
6.0 36 67 - 29 -
Input Capacitance Cix — 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 41 — - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
ICC oD :CPD . VCC . f]_\; +I@ /2(per F/F)
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TC74HC109AP/AF/AFN

SISTEM DIAGRAM (1/2package)

cLOC @
?

PRESET—«{>——L<Do————

CLEARW

K

g — >

<

o)
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TC74HC112P/F

TC74HC112P/F DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

The TC74HC112 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon
gate C2M0S technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining
the CMOS low power dissipation.

In accordance with the logic level given J and K input this device changes state on

negative going transition of the clock pulse. CLEAR and PRESET are independent of
the clock and accomplished by a low logic level on the corresponding input.

All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:
* High Speed ............... fMAX=58MHz(Typ.) at Vgc=5V

* Low Power Dissipation ..... .. Igc=2uA(Max.) at Ta=25°C

* High Noise Immunity .......... VNTH=VNIL=28% Vcc(Min.)
* Output Drive Capability .....veeceeeeee. 10 LSTTL Loads
Ion I =Igp=4mA(Min.)
* Balanced Propagation Delays .eeeeeeceeceeens tpLHStpHL

* Symmetrical Output Impedance .....

* Wide Operating Voltage Range ........ Voc(Opr.)=2V~ 6V
* Pin and Function Compatible with 74LS112 -

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range \Y -0.5~7 \Y
et < PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Vect0.5 -
DC Output Voltage Vout =0.5~ Veet0.5 o /" ]
- B 1ICK 1
Input Diode Current I1x +20 mA (] 16 vog
1K 2 GTR
Output Diode Current Iok +20 mA [ s 1?3?
— 7 3 14 2CLR
DC Output Current Tour +25 mA - C 1 .
DC Vgg/Ground Current Ice 50 mA 1ER 4] IEE
Power Dissipation Pp N mW 10 5] N1z 2x
500 (DTPY/180(MFP) 13 6] (11 =7
o a 10 2FR
Storage Temperature Tstg -65 v 150 C 2 (] I
s aND o 2
Lead Temperature 10sec | TL 300 C 8 i Q

* 500mW in the range of Ta=-40°C~ 65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.

(TOP VIEW)
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TC74HC112P/F

TRUTH TABLE

— TNruTs OUTPUTS FUNCTION
CLR PR J K CK Q Q
L H X X X L H CLEAR
H L X X X H L PRESET
L L X X X H "
H H L L v Qn Qan NO CHANGE
H H L H L L H
H H H L + L
H H H H 1 Qn Qn TOGGLE
H H X X 4 | & an NO CHANGE
X : Don’t care
LOGIC DIAGRAM (1/2 Package)
CLOCK é

PRESET
CLEAR — [
X Q
[
J Q
¢ ¢
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 \Y Voo Voo
Input Voltage ViN 0~ Ve v
Output Voltage Vour 0~ Vee
Operating Temperature Topr 40~ 85 °c _
- INPUT
Input Rise and Fall Time |ty, t§]0~1000(Vcc=2.0V
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V) GND

GND
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TC74HC112P/F

DC ELECTRICAL CHARACTERISTICS

o ) c 1 Ta=25°C Ta=-400.85°C N
PARAMETER YMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. IT

High-Level 2.0 1.5 | - - |15 | -

VIH 4.5 | 3.15 - - 3.15 - \

Input Veltage

6.0 | 4.2 - - . -
2.0 - - 0.5 - 0.5

LOW-LeVei VIL 4.5 - - |35 - 135 v
Input Voltage 6.0 _ _ 1.8 _ 1.8
.0]1.9 2.0 - 1.9 -

) Vin=V Tog=-20uA |4.5 [ 4.4 |4.5 | - |44 | -
High-Level v S 6.0 5.9 |6.0 | - |5.9 | - v
Output Voltage OH or Vi,

Igg=—-4mA 4.5 14.18 | 4.31 - 4.13 -
Toy=-5.2mA|6.0 | 5.68 | 5.80 | - | 5.63| -
2.0 - 0.0 0.1 - 0.1
- Tn7=20pA |4.5| - 0.0 [0.1 - lo.1
Low-Level Y n=VH o 6.0 - [0.0 |0.1 | - |o.1
\/ ’ v
t oL
Output Voltage or VIL | 1g=4mA  [4.5| - [0.17]0.26| - |0.33
IoL=5.2mA [6.0 | - [0.18|0.26| - | 0.33
Input Leakage
Eurrent g Ity Vin=Vcc or GND 6.0 - - |#0.1 - {#1.0 X
u
Quiescent 1 Vo=V GND _ - 2.0 - [20.0
Supply Current cc IN=vee °or 6.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)
PARAMETER SYMBOL| TEST CONDITION Ta=257¢ Ta=—4083°C |y
Vce | MIN. | TYP. | MAX. | MIN. | MAX.
trLH 2.0 - 30 75 - 95
Output Transition Time 4,5 | - 8 15 - 19
tTHL 6.0 | - 7 13 - 16
2. - 76 150 - 190
Propagation Delay Time tpLH 0
B c 4.5 - 19 30 - 38 ns

(CLOCK - Q, Q) pHL 6.0 | - 16 | 26 - 33

Propagation Delay Time | tpLH 2.0 - )z | 180 - 225
— _ ‘ 4.5 | - 23 36 - 45

(CLR, PR - Q, Q) pHL 6.0 - 20 31 - 38
Maximum Clock fMax 2.0 6 13 - > -

4.5 30 53 - 24 - MHz

Frequency 6.0 | 35 62 - 28 -
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TC74HC112P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input tr=tf=6ns)

—9co - o
PARAMETER SYMBOL| TEST CONDITION Ta=25"C Ta=-40185"C UNIT
Vce| MIN.| TYP.| MAX.| MIN.|MAX.
Minimem Pulse Width | tw(L) 2,00 = | 30 75 -9
R 4.5 - 8 15 - 19
tw(H
(CLOCK) w(H) 6.0 - 7] 13| - | 16
Minimum Pulse Width 2.0 - 30 75 - 95
— (L) 4.5 - 8 15 - | 19
(CLR, PR) 6.0] - 7] 13| - | 16
2.0 - 30 75 - 95
Minimum Set-up Time ts 4.5 = 8 15 - 19 ns
6.0 - 7 13 - 16
2.0 - - 0 - 0
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
Minimum Removal Time trem 2.00 - 40| 100 - | 120
R 4.5 - 10 20 - 24
(CLR, PR) 6.0] - 9o | 17| - | 21
Input Capacitance CIN - 5 10 - 10
- F
Power Dissipation C P
Capacitance PD(1) - 54 - - -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

ICC(opr.) = Cpp °* VCC . fIN + Icc/z (per circuit)

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr.) TEST CIRCUIT
v v Vog=5V
CLR Z50% * = £50% * ‘—;
_/_ aND L @ND R
P.G 1’ er
Voo Veo o —qck
TIoGK 50% TLOGK 50% o le x a
GND t GND a
trem rem E[

vV, —
OH Vox 3% INPUT TRANSITION TIME IS THE
Q Q SAME AS THAT IN CASE OF SWITCH-
— Vor VoL ING CHARACTERISTICS TEST.
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TC74HC112P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

K=Vgg Voo —x Voo
J CIR 50% 50% \—
@ND GND
t'W
f T ! . 17
. fe1e} 7 —\ ¥ GG
CLOCK m w 50% PR 50%
GND GND
Rih: | UrHL Ty
V —
. 50% Vo . /—— Vor
50% j 50
10% TpHL | *— VoL N Vor
SpLE" SrHL 1 triH PHL CpLH
90% Vou Von
) 50% r Q X 50%
1 N
0% 4 Vor — N VoL
CpHL TpLu LpLu PHL
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TC74HC113P/F

TC74HCT13P/F DUAL J-K FLIP FLOP WITH CLEAR

The TC74HC113 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon
gate C2MOS technology.

It achieves the high speed operation similar to equivalent LSTTL while maintain-
ing the CMOS low power dissipation.

In accordance with logic level applied to J and K input, this device changes
state on the negative going transition of clock input pulse (CK).

The preset function is accomplished independently of the clock condition when
the preset input (PR) is taken low.

All inputs are equipped with protection circuits against static discharge or
transient excess voltage.

FEATURES:

+ High Speed ............... fyax=63MHz(Typ.) at V=5V

* Low Power Dissipation ...... Igc=2uA(Max.) at Ta=25°C
» High Noise Immunity ......... VNTH=VNIL=287% Vcc(Min.)
* Output Drive Capability .............. 10 LSTTL Loads
Ionl=Tor=4mA(Min.) 14

* Symmetrical Output Impedance ....

|+ Balanced Propagation Delays ...eevuvennenns tpIHStpHL

1
+ Wide Operating Voltage Range ....... Vgc(Opr.)=2V~6V DIP14(3D14A-P)
'+ Pin and Function Compatible with 74LS113
14
ABSOLUTE MAXIMUM RATINGS 1
PARAMETER SYMBOL VALUE UNIT MFP14(F14GB-P)
Supply Voltage Range Vee -0.5~7
il PIN ASSTGNMENT

DC Input Voltage VIN =0.5V¢ct+0.5
DC Output Voltage Vout =0.5a4 Veet0.5 \ E__—-\uf__—
Input Diode Current I1x +20 mA 10K 1 H1a vee
Output Diode Current Ipk +20 mA 1K 2[ ]15 20K
DC Output Current Tour £25 mA 1w a[] Tz 2x
DC Vgg/Ground Current Icc +50 mA TPR o] oz 23
Power Dissipation P % mW

P D 500(DIP)*/ 18 5[] 1o 2PR

180 (MFP) B
a 6 9 2

Storage Temperature Tstg -65 7150 °C E 1 @
Lead Temperature 10sec | TL 300 °C aND 7E 187
* 500mW in the range of Ta=-40°C~65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TC74HC113P/F

TRUTH TABLE

5 Sk — OUTPUTE FUNCTION

PR J K CK Q Q

L X X X H L Preset

H L L v Qu Qn No Change

H L H s H -

H " L 1 H L -

H H H T Qn Qn Toggle

H X X | an Qu | No Change X:DON'T CARE

LOGIC DIAGRAM (1/2 Package)

o
Rl
AN

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Ve 276 \Y
Voe Voo

Input Voltage VN 0~ Ve v
Output Volt Vour 0~V
utpu o-tage 0 ~ree INPUT OUTPUT
Operating Temperature Topr -40 ~ 85 °C - -
Input Rise and Fall Time | ty, tf|01000(Vcc=2.0V)

0 ~ 500(Vee=4.5V) ns

0 ~ 400(Vce=6.0V) GND GN
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TC74HC113P/F

DC ELECTRICAL CHARACTERISTICS

T _ T Ta=25°C Ta=-40.85°C N
PARAMETER SYMBOL EST CONDITION Voo | min. [Ty, [ max. | moy. [ max. | OMIT
High-Level 2.0 L5 | - i R
Vin 4.5 |3.15 | - - 3.15( - A
Input Voltage
6.0 | 4. - - |4 -
2.0 - - o - |o.5
EOW-Lezei V1L, 4.5 | - - | 1.35] - | 1.35] V
t t
nput fottage 6.0 | - - |18 | - |18
2.0 1.9 |2 - 1.9 | -
- - 4.5 | 4.4 | 4.5 N A -
, Vin=vrg | Ton=-20uA
High-Level Vou 6.0 [5.9 |6. I
Output Voltage or Vyp,
Tog=-4mA |4.5 [ 4.18 | 4.31| - | 4.13| -
Iog=-5.2mA[6.0 [ 5.68 (5.80 | - | 5.63]| -
2.0 - J0.0 |0.1 | - |o0.1
ViN=VTH IOL=20UA 4.5 - 0.0 0.1 - 0.1
Low-Level v 6.0 - 0.0 |0.1 | - Jo.1| o
- Volt OL
Output Voltage or ViL IOL=4mA 4.5 — 0.17 | 0.26 - 0.33
IoL=5.2mA |6.0 | - |0.18|0.26| - | 0.33
Input Leakage
B rene B Iy | Vin=Vgc or GND 6.0 - - k0.1 | - |:1.0 )
u
Quiescent 1 Vo=V CND _ _ _
Supply Current cC IN=Vce or 6.0 2.0 20.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns)
PARAMETER SYMBOL| TEST CONDITION [, Tam257C Ta=-40V85°C| \\orp
CC | MIN. |TYP. | MAX. | MIN. | MAX.
tTLH 2.0 | - 30 5| - 95
Output Transition Time 4.5 | = 8 15 - 19
LTHL
6.0 | - 7 13 | - 16
Propagation Delay Time | EpIH 2.0 | - 68 1135 - 170
= % . 4.5 | - 17 27 | - 34 | ns
(Ck -0, Q pHL 6.0 | - |14 | 23 | - | 29
Propagation Delay Time | tpLH 2.0 - 80 | 160 - 200
_ _ . 4.5 | - 20 32 | - 40
(PR - Q, Q pHL 6.0 | - 17 | 27 | - 34
2.0 6 15 - 5 -
Maximum Clock Frequencyl fyax 4.5 | 32 58 - 27 - MHz
6.0 | 38 68 | - 32 -
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TC74HC113P/F

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40785°C
PARAMETER SYMBOL| TEST CONDITION v UNIT
CC| MIN. | TYP. | MAX.| MIN.| MAX.
Minimum Pulse Width tw(L) 2.0 - 30 75 - ¢5
(CR) ty (H) 4.5 ~ 8 15 - 19
6.0 - 7 13 - 16
— 3 —
Minimum Pulse Width £ 2.0 30 75 95
o w(L) 4.5 - 8 15 - 19
Ry B 6.0 - 70 13| - 16
2.0 - 25 75 - 95
Minimum Set-up Time tg 4.5 _ 5 15 _ 19 ns
6.0 - 4 13 - 16
2.0 - - 0 - 0
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
Minimum Removal Time 2.0 - - 0 - 0
_ trem 4.5| - - ol - 0
(PR) 6.0 - - ol - 0
Input Capacitance CIN - 5 10 - 10
. pF
Power Dissipation
Capacitance Cpp(D) - 38 - - -

Noté (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer
to Test Circuit).

Average operating current can be obtained by the equation hereunder.

ICC(opr.)=CPD'VCC’fIN+ICC/2 (per Circuit)

I¢c(opr.) TEST CIRCUIT

Veg=oV
A
PR
P.G. ] af—
* cK  _

L 1k T
g
[fe]

ZL GND

* INPUT WAVEFORM IS THE SAME AS
THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST.
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TC74HC113P/F

SWTICHING CHARACTERISTICS TEST WAVEFORM

Vee
J or K 50% ><50%
GND
L tg Ty th
Vaa
_ + — \ cc
GND
teLH -—,__— g,
90% Von
50%
@ U pHL
10% b. *— Vor,
tpLH | tTHL ol | tTIH
E F Yor
oy 50%
10% / v
oL
tpLH
2

N 50% j
Ty

2|

trem

J

50%
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TC74HC123P/F

TC74HC123P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

The TC74HC123, is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon
gate C2MOS technology. It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation. There are two trigger inputs.
One is A INPUT (Negative-edge input), another is B INPUT (Positive-edge input).
These inputs are valid for slow rising/falling signal (ty=tf=1 sec). Because of
schmitt-trigger input function. The device may also be triggered by using CL INPUT
(Positive-edge input). After triggering, Output keeps MONO STABLE STATE for the time
period determined by external resistor Rx and by external capacitor Cx. "L" level CL
input breaks this STABLE STATE. Next coming new trigger in MONO STABLE period is ef-
fective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows.

External capacitor Cx ........ no limitation

External resistor RX ......... Vgc=2.0V from 5KQ to 1MQ

ceeeeenss Voe23.0V from 1KQ to 1MQ

All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES :
- High Speed ...cviivivnrnnnns tpd=28ns(Typ&) at Vge=5V -

N
* Low Power Dissipation ....... - 7>
Standby State Igc=4pA(Max.) at Ta=25°C T
Active State IcC=200uA(Typ.) at Vge=5V 16 %}

» Output Drive Capability «............. 10 LSTTL Loads N

IoH |=IoL=4mA(Min. ) DIP16(3D16A-P)
. Balanced Propagation Delays ....eeevevennss tpIlHtpHL

+ Wide Output Pulse Width Range .... ty(our)=120ns v60s
over at Vge=4.5V

» Symmetrical Output Impedance ....

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16 (F16GC-P)
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5 Vect+0.5
DC Output Voltage Vour 0.5, Vgt0.5 \ I e N
14 1] le Voo
Input Diode Current Itk +20 mA
Output Diode Current Iok +20 mA 1B 2E ]15 1Rx/0x
DC Output Current Iour 125 mA 1cL SE [J14 10x
DC Vgg/Ground Current Icc +50 mA 15 4[] 13 19
Power Dissipation Pp mW 29 5 12 o5
Q
500(DIPY/180 (MFP C ]
2cx 6[] [J11 2cT.
T -65 v 150 °C
Storage Temperature stg _ PRe/Ox 7[ o 2
Lead Temperature 10sec | TL 300 C
N aND 8[] TEER
* 500mW in the range of Ta=-40°C"Vv65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TC74HC123P/F

TRUTH TABLE

Note (1)
(2)

INPUTS OUTPUTS
= — — NOTE X:DON'T CARE
A B CL Q Q
[} H H M r OUTPUT ENABLE
X L H L H INHIBIT
H X H L H INHIBIT
L ¥ H I r OUTFUT ENABLE
L H s T 1 OUTPUT ENABLE
X X L L H INHIBIT
BLOCK DIAGRAM
Dx Dx
r--’l--\ = Pk—o
Cx +1 ! v Ccx FL ! v
cC oo
7J; IlA.L E5 Rx 6 7 Rx
0x Rx/Cx Cx R%/Cx s
1
_ 1 3 Q _ 9 —Q
A A
D) ™
2 4 _ B15 12 -
Q

—49
(%]
£—d
o
5

Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode.
External diode Dx (CRAMPING DIODE)

External capacitor is charged to Vgg level in the state of waiting,
i.e. in no trigger state. Supply Voltage is turned off then Cx is dis-
charged mainly through internal (parasitic) diode. See figure.
If Cx is sufficiently large and Vgc falls down rapidly, there will be some
possibility of damaging IC by rushing current or latch-up. If capacitance
of voltage supply filter is large enough and Vc¢ falls down slowly, the
rushing current is automatically limited and avoid the damaging of IC.
The maximum value of forward current of parasitic diode is #20mA. 1In the

case of large Cx, limitation of falling down time of voltage supply is as
follows

tgZ (Vgg-0.7) » Cx/20mA
(tf§ is the time from voltage supply turning off to level of
voltage supply becoming 0.4 Vgc)

In the case of "system is not satisfy the above condition', external CRAMP-
ING DIODE is needed for protecting IC from rushing current. See figure.
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TC74HC123P/F

SYSTEM DIAGRAM

Rx/Cx

o

TIMING CHART

trr
_ | l | | I l VIH
A
ViLn
Vin
s L[
Vin

Vin

Vin

—_— Voo
Rx/Cx " | | VrefzI
-\ Vref
L % Vss

L] [
—

]

Vou

o]
L

C

l VoL

Swout_| TwouT TwouT+Trr
——
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TC74HC123P/F

FUNCTIONAL DESCRIPTION

(1) Stand-by state

(2)

(3)

(4)

External capacitor is fully charged to Vgc level in stand-by state. That
means, before triggering, Qp, Qn transistors (Connected to Rx/Cx node) are in off
state., Two comparator that relate to timing of pulse, and two reference voltage
supplier stops their operations. The total supply current is only leakage
current.

Trigger operation

Trigger is effective in following three cases. Under the condition A INPUT
is "L" level and B INPUT have falling down signal. Under the condition B INPUT
is "H" level and A INPUT has rising up signal. Under the condition A INPUT is
"L" level and B INPUT is "H" level and CL INPUT has rising up signal. After
trigger effective, comparator of Cl and C2 start operating, and Qn transistor is
turned on. Then the charge of external capacitor discharges through Qn transistor.
The voltage level of Rx/Cx node becomes lower. If voltage level of Rx/Cx falls to
the internal reference voltage VrefL, output of comparator Cl becomes "L". That
means flip-flop is reseted and Qn transistor turns off. At that moment Cl stops
but C2 continues its operating.

After turning off of Qn transistor, the voltage of Rx/Cx starts rising with the
time constant of external capacitor Cx and resistor Rx.

By triggering, output Q becomes "H'" level, after some delay time of internal F/F
and gate. It keeps "H" level even in the voltage level of Rx/Cx changed from
falling to rising. When it reaches to the internal reference voltage VrefH,
output of comparator C2 becomes "L" level and Q output becomes "L" and comparator
C2 stops its operations. That means, after triggering the voltage level of Rx/Cx
becomes VrefH, IC keeps its MONO STABLE STATE. 1In the case Cx+Rx are large enough
and it could be ignored the discharge time of capacitor and delay in IC, the width
of output pulse ty(oUT) is as follows.

tw(OUT) = 0.46 Cx Rx

Re-trigger operation

In the case another new trigger in MONO STABLE STATE, the trigger is effec-
tive, if IC is in the condition charging capacitor. And the voltage level of
Rx/Cx falls down to VrefL level again. So that output Q keeps "H" level when
next trigger comes in shorter time period than designed period by Cx Rx. 1In the
case 2nd trigger is very close to privious trigger, trigger is not effective, if
2nd trigger comes in the discharge cycle. The minimum time for effective 2nd
trigger ty,(min.) depends on V¢C and Cx.

Reset operation

CL is normally "H". 1If CL is "L", trigger is not effective because of Q
output becomes "L" and trigger control F/F is reseted. And also transistor Qp
is turns on and Cx is charged rapidly to Vgc level. This means if CL input
becomes "L", IC becomes waiting state both in operating and non-operating state.
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RECOMMENDED OPERATING CON

DITIONS

TC74HC123P/F

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Ve 276 v
Input Voltage VIN 0~ vee v Vee Veg 1
’ |
Output Voltage VOUT 0"vVee v m *
Operating Temperature Topr ~40 v 85 °c INPUT OUTPUT
Tnput Rise and Fall Time | . te 0~ 1000 (Vee=2.0v) 7
- T 0 ~ 500(Vpe=4.5V
(CL Only) (VCC )| ns
0 v 400(VCC=6.0V)
External Capacitor Cx No Limitation F GND GND
External  (vgc=2.0V) R 5K 1M 9
Resistor (VCC§3-0V) 1K v 1M
DC ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL | TEST CONDITION Ta=25°C Ta=-40Vv85°C) o
Vee | MIN. | TYP. | MAX. | MIN. [ MAX.
Wi gh-Tevel . 2.0 | 1.5 | - - 1.5 -
Tnput Voltage IH 4.5(3.15 | - - 3.15| -
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level v
Input Voltage IL 4.5 | - - 1.35| - 1.35
6.0 | - - 1.8 - 1.8
2.0 ]1.9 2.0 - 1.9 -
High-Level Iog=—20VA |4.5 | 4.4 | 4.5 - A - v
Output Voltage |y, | VIN® 6.0/5.9 [6.0 | = |59 | -
— A \
(Q, Q Output) TH OF YIL| Tog=-4mA (4.5 [4.18 | 4.31| - |4.13| -
Iog=-5.2mA(6.0 | 3.68 | 5.80 | - 5.63 -
2.0 - 0.0 0.1 - 0.1
Low-Level Tor=20uA 14 s | - 0.0 [0.1 | - |o0.1
Vin=
Output Voltage |y | "IN 6.0 - Jo.0 0.1 | - |o.1
_ v rV =
Qs G Output) TH or VIL| Igp=4mA (4,5 - ]0.17[0.26| - | 0.33
ToL=5-2mA |6.0 | - |0.18]0.26| - |0.33
Input Leakage
Vin=V GND - - -
Current TN N=Voe oF 6.0 +0.1 +1.0
R/C Terminal
Off-State TIN | Vyy=Vcc or GND 6.0 - - | *0.5] - [£5.0 | wA
Current
Quiescent Ice Vo=V oD 6
Supply Current IN=Vce °oF 0 - - 4.0 - 140.0
Active-State % Lot ViN=VcC or GND 2.0 - 40 120 - 160 YA
cC
Supply Current R/Cext=0.5Vcc 4.5 | - 0.1 0.3 - 0.4 | mA
6.0 | - 0.2 0.6 - 0.8 | mA

*3 per Circuit
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TC74HC123P/F

AC ELECTRICAL CHARACTERISTICS (ty=tg=6ns, Cp=50pF)

P ARAMETER SYMBOL TEST Ta=25°C Ta=-40"85°C UNIT
CONDITION | Vol wry,| Typ.| MaX.| MIN.| Max.
tTLH 2.0 - 30 75 - 95
Output Transition Time 4.5 - 8 15 - 19
tTHL 6.0 - 7 13 - 16
Propagation Delay Time tpLH 2.0 - 124 240 - 300
— _ 4.5 ~ 31 48 - 60
(A, B -Q, Q EPHL 6.0/ - 26 | 41| - | 51
Propagation Delay Time tpLH Z-g - lgg 2?; - 322
(CTR TRIGGER - Q, Q) EpHL 6.0l - 291 a5 | - | s5
ns
Propagation Delay Time tpLH 2.0 - 100 | 195 - | 245
- — 4,50 - 25 39 - 49
(CLR - Q, @ CpHL 6.0] - 21 33| - | 42
Minimum Pulse Width tw(H) 2.0) - 40 | 100 - | 125
4.5 - 10 20 - 25
(TRIGGER) Ly (L) 6.0 - 9 17 - 21
2.0 - 30 75 - 95
Minimum Clear Pulse Width tw (L) 4.5 _ 8 15 - 19
6.0 - 7 13 - 16
Output Pulse Width Error
Between Circuits In Same Aty oUT - +1 - - - 7
Package
Cx=100pF
Rx=1kQ pord 67,[3‘ - - ns
Minimum Retrigger Time Crr Cx=0.01yF
4.5 - 1.1 - - - us
Rx=1k
KL 6.0 - | 1.0| - - | -
Minimum Output Pulse Width | wOUT | S¥=0 45| - | ms| - | - | - | ns
nimum Output Pulse Wi (MIN.) | Rx=1kQ .
Cx=100pF _ _ _
Rx=10k 4.5 - 1.0 us
Output Pulse Width twoUT Cx=0. 1yF
Rx=100k O 4.5 - 4.7 - - - ms
Input Capacitance CIN - 51 10 - 10
i 23
Power Dissipation c
Capacitance @ PD - 113 - - -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

Icc(opr.)=Cpp-Vec- fIN+Icc' - Duty/100+I¢cc/2  (per monostable)
(Icc': Active Supply Current)
(Duty: %)
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OUTPUT PULSE WIDTH CONSTANT, K-SUPPLY VOLTAGE

TC74HC123P/F

Icc(opr.) TEST WAVEFORM

EXTERNAL RESISTOR(Rx)Z=10kQ; tyoyp=KeCxeRx )

M (
[l
23 16L Vec
2 -
I —
w0 19
Gl \ .G _
o ” 1 —
= — Cx=0.014P
3 — ; - 2Q —
Z os I S
@ Cx = 0.1uF re) 2Q —
A
o=l
&
eo04
=)
&
g #: TRANSITION TIME OF INPUT WAVEFORM
© 2 3 4 5 6 Is THE SAME AS THAT IN CASE OF
SUPPLY VOLTAGE Vg (V) SWITCHING CHARACTERISTICS THST,
SWITCHING CHARACTERISTICS TEST WAVEFORM
6ns éns
_ 50 Vee
A 50%
10% GND
Cw 6ns 6ns
= Too% 2’: Voo
B 50%{]
L 10% /
6us 6uns GND
. - - —] . Voo
0% c
R ya
0% —__GND
tpLH, TwouT | U oLH | tpHL tpLH
— Von
Q 50% 0%
v
o oL
_ Vou
Q 50%
— VoL
trr
Vee
A 50% &so%
aND
VoH
N 50% 50%
twoutrt trr VoL,
= 1
Vo
Q \ /
VoL
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TC74HC123P/F

toUT - Cx CHARACTERISTICS (TYP.)

trr - Voc CHARACTERISTICS (TYP.)

OUTPUT PULSE WIDTH twouT (ue)

=
o
@«

[
o
i)

[
o

10-1

Vog=45V H”
C1=50pF
P4 il
/ Rx=1.0MQ
7 T ll’
V]
d il
Y / _
U Rx=100kQ
= =
/
"4
/ SRx=10x0 /]
..
T
» il
Rx=1kQ
V.
P
102 10% 10%

EXTERNAL CAPACITOR cx(¥F)

MINIMUM RETRIGGER TIME trr(4s)

Ta=25C
10
Cx=0.014F
1
0.1 \ Cx=100pF
0 2 3 4 5 6

SUPPLY VOLTAGE Vgg(V)
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TC74HC125AP/AF/AFN

TC74HC126AP/AF

TC74HC125AP/AF/AFN QUAD BUS BUFFER
TC74HC126AP/AF QUAD BUS BUFFER

The TC74HC125A/126A are high speed CMOS QUAD
BUS BUFFERs fabricated with silicon gate C?MOS
technology.

They achieve the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation. _

The TC74HCI125A requires the 3—state control input G to
be set high to place the output into the high impedance
state, whereas the TC74HC126 A requires the control input
to be set low to place the output into high impedance.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

* High Speed «+++svreeeeesseemunnnnineens tpd =10ns(Typ.)at Vee=5V

* Low Power Dissipation ==«=ssseereee Icc=4 1 A(Max.)at Ta=25°C
* High Noise Immunity «+++<==*+*+++ Vain= VN =28% Ve (Min.)

* Qutput Drive Capability «==++===+-++ 15 LSTTL Loads

* Symmetrical Output Impedance - |Ioyy | =l =6mA(Min.)

* Balanced Propagation Delays ***-* tpLH = tpHL

* Wide Operating Voltage Range ** Vcc (opr)=2V~6V
* Pin and Function Compatible with 741.S125/126

14

1
DIP14 (3 D14A—P)

14% % 14§ @
1 1

MFP 14 SOP 14
(F14GB~-P) (SOP14-P—-225A)

PIN ASSIGNMENT

IEC LOGIC SYMBOL

TC74HC126A TC74HC126A
1G (1) 16 (1)
1A §4§EII P ol 1y qa &ﬁEN > v |® gy
2G 26 (]
2A (33 oy 24 (5) 8oy
3G Eéﬁ (8) 3G Em (8)
A (13 —3Y 3A 13 — 3
4G (ﬁ%h (11) 4G (fz')b (11)

TC74HC125A
4

16 1]

] 14V
1A 2] 118 46
2y 3[} J12 4A
5 e i
2A 5[] 10 3G
2y °E:}L&{:]9 3A

8 3y

GND7 [
(TOP VIEW)
TC74HC126A
L/
16 1 ]“Vcc

1A 2[ J“ 4G
2y 3[32' 12 4p
26 *C {3" ay
2a S0 ™ 36
2y °E}{J° A

8

(TOP VIEW)

enp’ O

3Y
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TC74HC125AP/AF/AFN

TC74HC126AP/AF

TRUTH TABLE

TC74HC125A
INPUTS OUTPUTS
G A Y
H X z
L L L
L H H
X:Don’t Care

Z:High Impedance

TC74HC126A
INPUTS OUTPUTS
G A Y
L X z
H L L
H H H
X:Don’t Care

Z:High Impedance
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TC74HC125AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~1 \% *500mW in the range of Ta=
] 05 ~V. —40°C~ 65°C. From Ta=65"C
DC Input Voltage Viy 0.5~V +0:5 v to 85°C a derating factor of
| DC Output Voltage Vour —0.5 ~Ve+0.5 v ~10mW/C shall be applied
Input Diode Current Iik +20 mA uniil 300mW.
Output Diode Current Tok +20 mA
DC Output Current Lour *35 mA
DC V/Ground Current I +175 mA
Power Dissipation P, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2~6 \%
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Ve v
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Ve=2-0V)
Input Rise and Fall Time | tr, tr 0 ~ 500(Vgc=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=—-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Vo | MIN. [ TYP. [ MAX. | MIN, | MAX. UNIT
S 2.0 1.5 - - 1.5 -
Eﬁ‘t \I;cflvt‘;lge Vi 45| 315 | - - 1315 - |V
6.0 | 4.2 - - 4.2 -
_ 2.0 - - 0.5 - 0.5
ILI;OleVlt I\%i;ge ViL 45 - - || - | L3 |V
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High~Level Vi = Ioy =—20uA| 4.5 | 4.4 4.5 - 4.4 -
Output Voltage Vo VigorVy, 6.0 5.9 6.0 - 5.9 — v
oy =—6 mA| 4,5 | 4.18 | 4.31 - 4.13 -
Iog =—7.8mA| 6.9 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
Low—Level . Vin = lo. =20 w4 é g : g g g i : g i v
Output Voltage ViorVie ‘o —=§ mA 45 = | 0.17] 0.26 | = | 0.33
IoL =7.8mA | 6.0 - 0.18 0.26 - 0.33
3—State Output ViN =V or Vi, _ _ _
Off—State Current lee Vour =V or GND 6.0 +0.5 *5.0 A
Input Leakage Current In Vin =Vc or GND 6.0 — - 0.1 - +1.0 #
Quiescent Supply Current Iec Vin =V¢e or GND - - — 4.0 - 40.0
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TC74HC125AP/AF/ AFN

TC74HC126AP/AF

AC ELECTRICAL CHARACTERISTICS(Input t.=t;=6ns)

TEST Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL | oo NDITION [ CL | Ve | MIN. | TYP. [MAX. | MIN. [MAX. |2 V¢
¢ 2.0 - 20 60 - 75
Output Transition Time tTLH 50 | 4.5 - 6 12 - 15
THL 6.0 - 5 10 - 13
2.0 - 30 90 - 115
50 | 4.5 - 11 18 - 23
. ‘ o 6.0 | - 10 15 - 20
Propagation Delay Time ton 2.0 — 12 130 — 165
150 | 4.5 - 14 26 - 33
6.0 - 12 22 - 28
20 - 30 90 | - T
50 | 4.5 - 11 18 - 23
i Loz, _ 6.0 - 10 15 - 20
Output Enable time o R =1kQ 20 = 9 130 — 165
150 | 4.5 - 14 26 - 33
6.0 - 12 22 - 28
¢ 2.0 - 24 100 - 125
Output Disable time tpLZ R =1kQ 50 | 4.5 - 12 20 - 25
oHZ 6.0 - 10 17 - 21
Input Capacitance CiN - 5 10 - 10
Output Capacitance Cour - 10 - - - pF
Power Dissipation Capacitance Cpo(1) — 41 - - -

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccen=Cpp » Vaco fIN +1cc /4(per Gate)
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TC74HC131AP/AF

The TC74HC131A is a high speed CMOS 3-to—8 LINE
DECODER fabricated with silicon gate C*MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power

dissipation. 16 M U U vV
1

3—-TO-8 LINE DECODER/LATCH

It is composed of 3—bit input register with a common
CLOCK input and 3—to—8 line decoder with enable inputs

G1 and G2. The 3-bit binary data is stored into input DIP16 (3D16A—P)
register on the positive going transition of the clock pulse.
The value of the binary data determines which one of 16
outputs will go to low.
When enable input G1 held low or G2 is held high, the 1
decoding function is inhibited and all outputs go high. MFP16 (F16GC—P)

These enable inputs are provided for cascade connection

and for use as an address decoder for memory systems.
All inputs are equipped with protection circuits against PIN ASSIGNMENT

static discharge or transient excess voltage.

FEATURES: A 1] [116 Vec
* High Speed ++++eseeeesereenessesenes £ =995 (typ. )at Voo=5YV B 2[ ]15 Yo
* Low Power Dissipation *+=+==+***** [oc=4 £ A(Max.)at Ta=25C c 3[] 14 ¥1
* High No1se. Immunity ===+ +=>+=>+ V= Vi, =28% Ve (Min. ) cLock 4[] 13 v2
¢ Output Drive Capability ==+==++e2++ 10 LSTTL Loads 2 5[] 12 ¥
* Symmetrical Output Impedance *** | Ioy | =Ig, =4mA(Min.) D _
* Balanced Propagation Delays - tpLH = tpHL 31 GE " 14
* Wide Operating Voltage Range *** V¢ (opr.)=2V~6V v7 70 ]10 Y5
GND 8[] 9 Y6
(TOP VIEW)
IEC LOGIC SYMBOL
(4) BIN/OCT (4) DMUX

cLock >cs B < cLock c8 5 <
o o9 oo o 0 mzo

A 8D |1 (14) g, A———— 8D |o ) g,

B @) 2 ! 13) S B 2) G—o— ! 13) =

2 uYz 7 2 uyz

c @) 4 (12) & C 3) 2 (12) o
3Ipd—=l_Y3 3Ip——=_Y3

[ QLI pry 94 c1® = A LA

&2 (5) p EN 5 >(_‘9°L75 &2 (5) | 5 &;’)75
op®_ve of—C) ve

D vy D 5y
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TC74HC131AP/AF

TRUTH TABLE

) INPUTS OUTPUTS
ENABLE CLOCK SELECT SELECTED OUTPUT
G1 | G2 C | B | A|Yo|Y1|VY2|Ys|Ya| V5| Y6| Y7
L | X X X | X| X|H|H|H|H|H|H]|H|H NONE
X | H X X| X | X|H|{H|H|H|H|H|H]|H NONE
H L f L L L L H H H H H H H Yo
H L 1 L L | H H L | H H H H H H Y1
H L f L H L H H L H H H | H H Y2
H L 1 L H H|H H | H L H H H H Y3
H L f H L L |H H | H H L H H H Ya
H L f H LI!H!H|HIH]|HIH LI H|H '
H L 1 H|{H|L|H|H|H|H|H|H|L/|H Ye
H L 1 H H| H|H H H | H H H H L Y7
H L 1 X | X | X NO CHANGE
X : DON'T CARE
SYSTEM DIAGRAM
INPUTS | ;8 >
CLOCK——I“ >o-::|>
A—‘—]>c qp A
DA oot
{CK 0A
1
D> ot v,
SELECT = = L { o>l 72
INPUTS BJ‘D°_'°°°B‘ -
- o =) [ P>V
—1|IC
—CK Q€| - —
o>t %
DAoL v
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ABSOLUTE MAXIMUM RATINGS

TC74HC131AP/AF

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% *500mW in the range of Ta=
] 0 e - —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vix 0.5 ~Vec 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Ve+0.5 \% ~10mW/°C shall be applied
Input Diode Current Lk +20 mA until 300mW.
Output Diode Current Lok +92( mA
DC Output Current Tovr +25 mA
DC V/Ground Current Lee +50 mA
Power Dissipation P, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg -65 ~150 C
Lead Temperature 10sec T, 300 c
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \%
Input Voltage Vi 0~ Ve A%
Output Voltage Vour 0~ Vg AV
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1000(V:=2.0V)
Input Rise and Fall Time | ty, tf 0~ 500(Vee=4.5V) ns
0 ~ 400(Vec=6.0V)
DC ELECTRICAL CHARACTERISTICS
— , < Ta=25°C Ta=—-40 ~85°C
PARAMETER |[SYMBOL TEST CONDITION Vo TMIN, [ TYP. [MAX. | MIN. | MAX, UNIT
. 2.0 1.5 - - 1.5 -
High—Level ) : :
Vil 4.5 3.15 - - 3.15 - \Y%
Input Voltage 6.0 49 _ _ 4.9 —
2.0 - 0.5 - 0.5
Low—Level . .
Vi 4.5 - - 1.35 - .35 | V
Input Voltage 60 B _ 18 - 18
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Iowy ==20 A| 4.5 4.4 4.5 - 4.4 -
Output Voltage Vo VyorV 6.0 5.9 6.0 — 5.9 — v
WOTVIL TG =—4 mA| 4.5 | 4.18 | 4.31 | - 413 -
Lo =—5.2mA| 6.0 5.68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low- Level Vi = Io, =20 pA| 4.5 - 0.0 | 0.1 - 0.1
Output Voltage VoL VyorV, 6.0 0.0 0.1 0.1 v
WP Ty =4 mA 45 | - 0.17 | 0.26 - 0.33
[or =5.2mA | 6.0 - 0.18 | 0.26 - 0. 33
Input Leakage Current Iy Vix =Vee or GND 6.0 - - +0. 1 - +1.0 A
Quiescent Supply Current I Vin =V or GND 6.0 - - 4.0 - 0.0 | #
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TC74HC131AP/AF

TIMING REQUIREMENTS(Input t=t;=6ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve TYPD. TIVIT CIMIT UNIT
Minimum Pulse Width |ty , 2 - [ *
(CLOCK) bwan 6.0 - 13 16
Minimum Set—up Time te 4212 B ‘;’8 ?g ns
(4.8.0) 6.0 - 9 1l
Minimum Hold Time 2.0 - 0 0
th 4.5 0 0
(A, B, C) 6.0 - 0 0
AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vc=5V,Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time brin - 4 8
t THL
Propagation Delay Time | tpH _
(CLOCK-Y) £ pHL 22 35 ns
Propagation Delay Time | tpLH - 12 24
(G1, G2-Y) t pHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t.=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve | MIN. [ TYD. [MAX.| MIN, |MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
Propagation Delay Time | tpy 2(5) _ ;g 223 - Zig ns
(CLOCK-Y) £ pHL 6:0 _ 99 34 _ 11
Propagation Delay Time t pLH 2(5) : flig lgg : lgg
(G1, G2-¥) botil 60 | - | 13 | 20 | - | 30
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 37 - - — p

Note (1)

operating current consumption without load.
Average operating current can be obtained by the equation:
Iccep=Cpp * Voo N o
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TC74HC132AP/AF/AFN

QUAD 2-INPUT SCHMITT NAND GATE

The TC74HC132A is a high speed CMOS 2-INPUT NAND
SCHMITT TRIGGER GATE fabricated with silicon gate
C*MOS technology.
It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power 14
dissipation.
Pin configuration and function are the same as the !
TC74HCO0A but the inputs have 25% Vc hysteresis and DIP14 (3 D14A—P)
with its schmitt trigger inputs, the TC74HC132A can be
used as a line receiver for slow input signals. 14 14
All inputs are equipped with protection circuits against
static discharge or transient excess voltage. 1 1
FEATURES: MFP 14 SOP 14
* High Speed tpd=11ns(typ.)at Vec=5V ] (F14GB—P) (SOP14-P—225A)
¢ Low Power Dissipation --«+-+--+--++- [cc=1 ¢ A(Max.)at Ta=25C )
* High Noise Immunity «++seseeeeeeee V=11V at Ve =5V
« Output Drive Capability - 10 LSTTL Loads PIN ASSIGNMENT
* Symmetrical Output Impedance - | Io|=1o, =4mA(Min.)
* Balanced Propagation Delays -+ tpLHS tpHL 1A 1 ~7 ]14 v
» Wide Operating Voltage Range -+ Vcc(opr)=2V~6V E ce
* Pin and Function Compatible with 741.S132 18 2 [: 113 48
SYSTEM DIAGRAM,WAVEFORM 1y 3(] E 12 4a
2A 4[] [J11 4y
A
B:E}—«D—Do—v 28 5[@ N0 3B
V, Ve
- 2y 6 9 3A
I e N ! !
: s v GND 7] 8 3y
VourlY) (TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
SOV ey ae NG
1A @) 1Y
18 A B Y
—4) |
2A N\(6)
o —{8)] 2y L L H
9 I
3A_.(1£)_ NOR. L H H
3B
1w H L H
4A N
4p—12 ] 4y H H L
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TC74HC132AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 A% *500mW in the range of Ta=
o F —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vee 0.5 v to 85°C a derating factor of
DC Output Voltage Vour 0.5 ~Vc+0.5 \% —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Logr +25 mA
DC V/Ground Current Tee +50 mA
Power Dissipation Py 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED GPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 v
Input Voltage Vix 0~ Ve v
Output Voltage Vour 0~ Ve \Y%
Operating Temperature Topr —40 ~ 85 C
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYD. [MAX. | MIN. [MAX, UNIT
Positive 2.0 1.0 1.25 1.5 1.0 1.5
Threshold Vp 451 2.3 2.7 3.15 | 2.3 .15 | V
Voltage 6.0 | 3.0 3.5 4.2 3.0 4.2
Negative 2.0 0.3 0.65 0.9 0.3 0.9
Threshold Vy 45| L13 | L6 2.0 L3 20 |V
Voltage 6.0 1.5 2.3 2.6 1.5 2.6
; 2.0 0.3 0.6 1.0 0.3 L0
yseresis Vi 450 06 | L1 | 14 | 06 | 14 |V
olag 6.0 0.8 1.2 1.7 0.8 1.7
2.0 1.9 2.0 - 1.9 -
High—Level Vix = Iy =-20p A} 4.5 | 4.4 4.5 - 4.4 -
Output Voltage Vou VerorV 6.0 5.9 6.0 - 5.9 - A%
WOTVIL Mo =—4 mA| 45 | 4.18 | 4.31 - 413 | -
Ion ==5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low-Level Vi = Io, =20 A 4.5 : 0.0 0.1 - 0.1
Output Voltage Vou ViyorV 6.0 0.0 0.1 0.1 v
HOVIL 'ToL =4 mA| 4.5 - 0.17 0.26 - 0.33
ToL =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current Tix Vix =Vce or GND 6.0 - - +0.1 — +1.0 A
Quiescent Supply Current Icc Vi =Vce or GND 6.0 - - 1.0 - 0.0 ¢
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TC74HC132AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_=15pF, V=5V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tt[r:]i{ - 4 8
: ns
Praopagation Delay Time boLit 11 18
[ o | |

AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C

PARAMETER SYMBOL| TEST CONDITION Ve | MIN. T TYP. [MAX. | MIN. | MAX. UNIT
to 2.0 - 30 75 - 95
Output Transition Time t»l«ll” 4.5 - 8 15 - 19
T 6.0 - 7 13 - 16 | <
¢ 2.0 - 42 110 - 140
Propagation Delay Time tDLH 4.5 - 14 22 - 28
pHl- 1601 - 12 19 - 24
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 29 - - - P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Icc oo =Cpp VOC' fiN +ICC /4(per Gate)
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TC74HC133AP/AF

13-INPUT NAND GATE

The TC74HC133A is a high speed CMOS 13-INPUT
NAND GATE fabricated with silicon gate C?MOS
technology.
It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.
The internal circuit is composed of 7 stages, including a 1
buffer output, which provide high noise immunity and DIP16 (3D16A—P)
stable output.
All inputs are equipped with protection circuits against 16
static discharge or transient excess voltage.
1
FEATURES: MFP16 (F16GC—P)
o High Speed ++++seesereseesessernanaunans tpa =13ns(Typ.)at Vec=5V
* Low Power Dissipation ««+«+++=+ Ice=11 A(Max.)at Ta=25C
* High Noise Immunity «-+w-+-s=sees Vit = Vi 28% Ve (Min.) PIN ASSIGNMENT
* Qutput Drive Capability ===«==see+e+ 10 LSTTL Loads
* Symmetrical Output Impedance *** | Ioy | =g, =4mA (Min.) A 10 Y (] 16 Vee
* Balanced Propagation Delays **** tpLH = tpHL B 2[ []115 M
* Wide Operating Voltage Range *** V (opr.)=2V~6V c 3 ] 4L
* Pin and Function Compatible with 741.S133 D 4 E 113 K
E 5[ 12 J
F 6 E_] l;:] 1M
¢ ' T1"WHo H
GND 8 [] 9 Y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
[0)
) .
c® | Inputs Outputs
o @
8
g ) All Inputs High L
H (10) ﬂ Y
an
3 12
K 48 | All Other Combinations H
L (4
m 8|
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ABSOLUTE MAXIMUM RATINGS

TC74HC133AP/AF

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~1 \Y% *500mW in the range of Ta=
) 0F V. —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vee 0.5 v to 85°C a derating factor of
DC Output Voltage Vouor | 0.5 ~V+0.5 v ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Lour +25 mA
DC V/Ground Current Iee +50 mA
Power Dissipation P, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \4
Input Voltage Vin 0 ~ Ve A%
Output Voltage Vour 0 ~ Ve A%
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1000(Ve=2.0V)
Input Rise and Fall Time | t;, tf 0~ 500(Vc=4.5V) ns
0 ~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo ™ TYP. ITMAX T MIN. [MAX. UNIT
. 2.0 1 - - 1.5 -
High—Level . : :
Vi 4.5 3. - - 3.15 - A%
Input Voltage 60| 4 B _ 12 _
2.0 - 5 - 0.5
Low—Level . .
Vi 45| - 35 - 1.35 | V
Input Voltage 6.0 _ _ 8 _ 18
2.0 L. 2.0 - 1.9 -
High Level |y V=S TERA G0 S0 G L C sl |
H . . . - . -
Output Voltage VinorVie == mA 4.5 | 4 131 — | 4138 -
Ioy =—5.2mA| 6.0 5. 5. 80 - 5. 63 -
2.0 - 0.0 .1 - 0.1
Low—Level Vin = lo, =20 pA |45 : 0.0 ! _ 0.1
Output Voltage VoL VyorV, 6.0 0.0 1 0.1 v
IH L [T =4 mAT 4.5 - 0.17 .26 - 0.33
ToL =5.2mA | 6.0 - 0.18 . 26 - 0.33
Input Leakage Current IiN Vi =Vee or GND 6.0 - - 0.1 - *1.0 A
Quiescent Supply Current | Ioc Vin =Vc or GND | 6.0 | — = -0 - 10.0 | *
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TC74HC133AP/AF

AC ELECTRICAL CHARACTERISTICS(C_ =15pF,Vcc=5V,Ta=256°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time :TT];{‘: - 4 8
: ns
Propagation Delay Time boLtt - 13 22
tpHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve [ MIN, T TYP. [MAX, | MIN, [MAX. UNIT
¢ 2.0 - 25 75 - 95
Output Transition Time tTLH 4.5 - 7 15 - 19
THL 6.0 - 6 | 13 - 16 |
N 2.0 - 42 130 - 165
Propagation Delay Time tpLH 4.5 - 16 26 - 33
PHL 6.0 - 14 22 - 28
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) = 29 - — - P

Note (1) Cpy is defined as the value of the internal equivalent capacitance which

operating current consumption without load.
Average operating current can be obtained by the equation:

Iccﬁ)ﬁic PD* Vq‘;' f IN+I o«
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3-TO-8 LINE DECODER/LATCH

The TC74HC137A is a high speed CMOS 3-to—8 LINE
DECODER ADDRESS LATCH fabricated with silicon
gate C°MOS technology.

It achieves the high speed operation similar to
equivalent LSTTIL, while maintaining the CMOS low power
dissipation.

It is composed of a 3—bit input latches with a common
GL enable input and a 3—to—8 line decoder with enable
inputs G1 and G2. The 3-bit binary data is stored into the
input latch on the high level of GL. The value of this data
determines which one of the outputs will go low. When the
enable input G1 is held low or G2 is held high, decoding
function is inhibited and all the 8 outputs go high. The
two enable inputs are provided to ease cascade connection
and permits the application of address decoder for
memory system.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

TC74HC137AP/AF

16

1

Uv

DIP16 (3D16A—P)

16

1

MFP16 (F16GC—P)

PIN ASSIGNMENT

FEATURES: a1 ™~ B veo
. ngh Speed tpd:17ns(typ.)at VCCZSV 8 2[: ]IS Yo
e Low Power Dissipation ===+ Iec=4 1t A(Max.)at Ta=25°C ¢ 3] He 1
* High Noise Immunity «««=esseoeee Vg1 =V, 28% Ve (Min.) —_ —

« Output Drive Capability =+ 10 LSTTL Loads GL 4[] 113 Y2
* Symmetrical Output Impedance *** | Iy | =Ig;, =4mA (Min.) Gz 5[] ]12 Y3
* Balanced Propagation Delays -+ oL = tpliL Gl 6] 11 Y4
« Wide Operating Voltage Range *** V¢ (opr.)=2V~6V Y1 1] 10 Y5
* Pin and Function Compatible with 74LS137 GND  8[] ]9 Ve

(TOP VIEW)

IEC LOGIC SYMBOL

o 4 N[BT TN 1) 5 T W ng PMX (N8 5

A —(') sD| 1 1‘>——-—(‘4) 1 A () 8D |0 IL——(“) Y1

D) N N D) }G-"-z N3 3,

c LB % o a2 gy c gz Y NEREA

2 4 (1D Y4 2 4 S (D Y4

e & s U 35 e A8 s D v

2 ©Onl |en RO v & BN N R

U ) URE )
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TC74HC137AP/AF

TRUTH TABLE

INPUTS OUTPUTS
ENABLE ADDRESS SELECTED OUTPUT

ol
N
Q
w
3!
<I
<|
N
=<l
w
<|
F-
<
<|
»
<|
~

NONE
NONE
Yo
Y1
Y2
Y3
Y4
Y5
Y6
H|H|H|H|H|H Y7
OUTPUTS are latched at the time when GL is taken High level.

IjI|T|x(x|T|r|xT|XxT
I|Tr|rxjx|(T|r|XT|IT|XT
I|T|I|X(r|T|X|T| X
I|{T|IT|r|x|T|IT|XT|XT
I|IT|r| X T IT|XT|XIT|XT
I|r|I|XT(T|T|XT|XT| T
rfr|TjxfT|xT|IT|IT|xT
I|T|I|I|T|XIT|XIT|XIT|XT

IT{x|T|I|r|r|r|r X X]O
I|T|r|r|T|T|r{r|Xx|Xx

x
-

I R R R E F e P ]

rirjr|r|relirfre )X
I x|x|T|T|T|T|xT| x| X|r
X T[T |T|r| || X|X]|>

x
x

X:Don’t care

SYSTEM DIAGRAM

:!D D D 1_3,[ ouTPUTS

ADDRESS| _ 2 = —> T >3
INPUTS | B _DO—D?—‘W T DATA

¢
ENABLE |73, %
INPUTS
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TC74HC137AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT .
Supply Voltage Range Vee —0.5~17 v *x500mW in the range of Ta=
] 0 - -40°C~ 65°C. From Ta=65°C
DC Input Voltage Vix 0.5 ~Vc 0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vec+0.5 \4 ~10mW/°C_shall be applied
Input Diode Current Ik 20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Loer +25 mA
DC V¢¢/Ground Current Iee +50 mA
Power Dissipation B, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \%
Input Voltage Vi 0~ Ve A%
Output Voltage Vour 0~ Ve v
Operating Temperature Topr —40 ~ 85 c
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vec=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo TMIN, T TYP. [MAX. | MIN. |MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level : : :
Vi 45 315 | - - 3.15 | - Y
Input Voltage 6.0 4.9 _ _ 4.9 _
2.0 - - 0.5 0.5
Low~—Level . .
V 4.5 - - 1.35 - .35 | 'V
1 IL . .
Input Voltage 6.0 B _ Ls _ L8
2.0 1.9 2.0 - 1.9 -
High-Level Vai Vi = fon =20 A é 3 g g é g - é g A \'%
i X . . - X -
Output Voltage VinorViL T = mA 45 | 418 | 431 - | 413 -
Ion ==5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level Vo VN = loo =20 n A é 3 : g g g i : g i v
V . . .
Output Voltage VorVie T = mA (45 | - | 017 0.26] — | 0.33
ToL =5.2mA | 6.0 - 0.18 0.26 - 0. 33
Input Leakage Current In Vi =Vee or GND 6.0 — - +0.1 - +1.0 A
Quiescent Supply Current Iee Vi =V or GND 6.0 - — 4.0 - 40.0 #
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TC74HC137AP/AF

TIMING REQUIREMENTS(Input t/=t;=6ns)

PARAMETER  |SYMBOL| TEST CONDITION y— o C T Ta= 40 =85 lunit
Minimum Pulse Width 2.0 - 75 %
) twe 4.5 15 19
6.0 - 13 16

Minimum Set—up Time ¢ 3(5) B ?8 ?g ns

(A, B, C-GL) ° 6.0 - 9 11
Minimum Hold Time th i g : 22 33
(A, B, C-GL) 6.0 - 5 5

AC ELECTRICAL CHARACTERISTICS(C_ =15pF, V=5V, Ta=25°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time brin - 4 8
tTHL .
Propagation Delay Time | tg _ 1 9
(G1-Y) EpHL !
Propagation Delay Time | t; —
(C2-Y) tor. 2 R
Propagation Delay Time | t;y _ 18 929
(GL-Y) bpHL
Propagation Delay Time | t; 4 _ 17 98
(A, B, C-Y) tobl

AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve [ MIN. [ TYDP. [MAX.| MIN. |MAX, UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time t’T‘LH 4.5 - 8 15 - 19
ML 6.0 - 7 13 - 16
Propagation Delay Time | t, 4212 : [113 lég : lég
(G1=Y) bolil 6.0 | - 12 20 | - 25
Propagation Delay Time | tg, i g : ?g lég : lgg ns
(G2-Y) oL 6.0 | - 13 20 | - 25
Propagation Delay Time | t. i g _ ;g 1;2 - 2}13
(GL-Y) bt 60 | - | 19 | 29 | - 31
Propagation Delay Time pHL i (5) : ;[1) lgg : 22?
(A, B, C-Y) ot 60| - | 18 | 28 | - 35
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 56 - - - P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is -calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iecepp=C pp* Voo finH o
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TC74HC137AP/AF

TYPICAL APPLICATION
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TC74HCT137P/F

TC74HCT137P/F 3-T0-8 LINE DECODER/LATCH

The TC74HCT137 is a high speed CMOS 3-T0-8 LINE DECODER ADDRESS LATCH fabricated
with silicon gate C2MoS technology.
This device may be used as a level converter for interfacing TTL or NMOS to High Speed
CMOS. The inputs are compatible with TTL, NMOS and CMOS output voltage levels.
It achieves the high speed operation similar to equivalent LSTTL while maintaining
the CMOS low power dissipation.
It is composed of a 3-bit input latches with a common GL input and 3-to-8 line decoder
with enable input Gl and G2. The 3-bit binary data is stored into input latch on the
"H'" level of GL, determine which one of outputs will go low. Enable input Gl is held
"L" level or G2 is held "H" level, decoding function is inhibited and all the 8
outputs go high.
2 enable inputs are provided to ease cascade connection and application of address
decoder for memory system.
All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:

* High Speed ............v0.. tpg=23ns(Typ.) at Vge=5V
* Low Power Dissipation ...... Igg=4uA(Max.) at Ta=25°C

* Compatible with TTL outputs ......... Vyg=2V(Min.),
V1L,=0.8V(Max.)

* Output Drive Capability .....eeeveve.. 10 LSTTL Loads
Ion|=Ior=4mA (Min.)
* Balanced Propagation Delays seeeeesesceeess tpLEtpHL

* Symmetrical Output Impedance .....

* Pin and Function Compatible with 74LS137

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7 PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Vect0.5
DC Output Voltage Vour _O-S’VVCC+O'5 v \/
Input Diode Current Itk +20 mA Al [—————] 16 veo
Output Diode Current Ioxk +20 mA B 2lHs 2 vop{]is To
DC Output Current IouT +25 mA o 3[L~C Yipdl1a 1
DC V¢g/Ground Current Ice +50 mA L ¢ [fder  Y2plliz ¥R
Power Dissipation Pp 500(DIP)* mW az 5 [}daz Yso—]lz Y3

180 (MFP) @1 6[[H01  vapl[11 Ya

Storage Temperature Tstg -65 " 150 °C 7 7 [Jd Y7 g5 ¥5pH] 10 15
Lead Temperature 10sec | TL 300 e GND 8 ] T {]o ¥e
* 500mW in the range of Ta=-40°Cv65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TC74HCT137P/F

TRUTH TABLE
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UTPU
ENABLE SELECT OUTFUTS
GL | Gz | a1 c B A Yo | Y1 y2 | ya | va | Y5 | ve | Y7
bie b L bie b'e X i H H H H H H H
X H X X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H L L H H L H H H H H H
L L H L H L H H L H u H H 5
L L H L H H H H H L H H H H
I L H H L L H H H H L H H H
L L H H L H H H H H H L H H
L L H H H L H H H H H H L H
L L H H H H H H H H H H H L
H Output corresponding to stored address,
B L X X X L; all others, H
X : DON'T CARE
LOGIC DIAGRAM
15 —
I = o B
— 14 —
"D o>t
Al
Doy _ oD {>o- 12 7
¢ 4 EV}
| 12 __
Do o> 27
SELECT 2 DATA
B ——»——D 11 —
INPUTS S »I:)}*i>“——ty}"’Y4 OUTPUTS
¢ —
(] —
e [>o— h::l—j Do >o 20 75
3 9 __
¢ E>O [>% :j::x*——;j p_<i>~——{>{»_—_ys
@ P
_ ngﬂ k*——:j x>41>~——{>xy——— 7
a1-8 3 J
ENABLE — q>>7
INPUTS
4 p—
Ga—d>—o— 3
L—“——————"'sé

235



TC74HCT137P/F

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 4.5~5.5 v Voo Vo
Input Voltage VN 0~ Ve v
Output Voltage Vout 0~ Vee
Operating Temperature Topr —~40~ 85 o INPUT ) B OUTPUT
Input Rise and Fall Time |ty, tf 0~ 500 ns
GND GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40n85°C
PARAMETER SYMBOL TEST CONDITION v 2 2 UNIT
CC| MIN.|TYP. | MAX.| MIN. | MAX.
High-Level v 455
H ( |20/ - - |20 | - v
Input Voltage
5.5
4.5
Low-Level VIL )| - |- |os| - o8|V
Input Voltage
5.5
High-Level ViN=V1g Tog=-20pA |4.5| 4.4 | 4.5 - 4.4 -
Output Voltage Vo v
P & or Vi, Tog=-4mA  |4.5| 4.18/4.31| - | 4.13| -
Inr=20uA 4.5 - (0.0 | 0.1 - 0.1
Low-Level Vin"Vim oL
o VOL A
utput Voltage or Vg | Iop=4mA  |4.5| - |0.17]0.26| - | 0.33
Input Leakage _
Current I1n Vig=Vec or GND 5.5| - - [#0.1 - (1.0
HA
Tec | Vyg=V¢c or GND 5.5 - | - |4.0 | - 40.0
Quiescent .
Per input: Viy=0.5V or
Supply Current | Ig 2.4V 5.5 - | - 2.0 - 2.9 | mA
Other inputs:Vge or GND
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TC74HCT137P/F

AC ELECTRICAL CHARACTERISTICS (Cr=50pF, Input ty=tf=6ns)

Ta=25°C Ta=-40085°C
PARAMETER SYMBOL| TEST CONDITION Vol Min TYP VAX MIN UNIT
t
TLH
Output Transition Time 4.5 - 8 15 - 19
CTHL
Propagation Delay Time | CPLH 4.5 25 39 49
(G1 - V) tHHL
Propagation Delay Time tpLH 4.5 - 24 37 _ 46
@2 -9 tpHL
Propagation Delay Time tpLH 4.5 - 34 59 _ 65
(GL - Y) EoHL
Propagation Delay Time toLH 4.5 - 29 45 - 56 ns
(A, B, C -7Y) EHHL
Minimum Pulse Width
(D) tW(L) 4.5 - 8 15 - 19
Minimum Set Up Time tg 4.5 - 2 10 _ 13
(Aa B) C - ﬁ)
Minimum Hold Time e
(A, B, C - GL) h 4.5 -~ - 5 - 5
Input Capacitance Cin - 5 10 - 10
Power Dissipation P
. Cpp(1) - 68 - - -
Capacitance

Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test

Circuit). Average operating current can be obtained by the equation hereunder.

Lec(opr.)=Cpp * Ve © fint Igc
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TC74HCT137P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

6ns 6ns
A f y 30V
A,B,C 507 30V
50% A,B,C \ 50% 50%
— \ 10%
@1,G2 ov ov
tTLH CTHL ts Ty
0% ‘X VoH w 5oy
— .S
o 50% - X /| 0%
10% GL & / 50%
T VoL of 10% ov
| o a——
TpLH TpHL Sue S
ICC(Opr.) TEST CIRCUIT
Vgo=5V
a1 o— 'Y’la éns 6m3~—
P.a, A | Voo
B O I INPUT / 90% ‘%\
o— 1
[¢} o— ! —_:J 10% ke GND
[}
GL o—
|
a2 e—
o— —
Y7
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TYPICAL APPLICATION

TC74HCT137P/F
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TC74HC138AP/AF/AFN

3-TO-8 LINE DECODER

The TC74HC138A is a high speed CMOS 3-to—8
DECODER fabricated with sillicon gate C 2 MOS
technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

When the device is enabled, 3 Binary Select inputs (A,B
and C) determine which one of the outputs (Y0-Y1) will
go low.

When enable input G1 is held low or either G2A or G2B
is held high, decoding function is inhibited and all outputs
go high.

G1, G2A, and G2B inputs are provided to ease cascade
connection and for use as an address decoder for memory
systems.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

16
1
DIP16 (3D16A—P)
16 15%
1 1
MFP 16 SOP 16
(F16GC-P)  (SOP16-P-225A)

PIN ASSIGNMENT

—
FEATURES: A1 []16 Vee
o High Speed -«tsseoseesmemesseessnncnes tpd=16ns(Typ.)at VOC:5V B 2 E ;]15 Yo
e Low Power Dissipation *=+=*=+==+*+ Ioc=4 £ A(Max.)at Ta=25C c 3 ] Y1
© ngh Noise Immumty """""""" Vi\rlH :VNIL 28% VCC (Mln.) G2A 4[ j 13 Y2
¢ Qutput Drive Capability «-esseeeeee 10 LSTTL Loads . G 5[] 12 Y3
* Symmetrical Outpu't Impedance ** | Iy |=Ig, =4mA(Min.) 61 8] ik Vs
e Balanced Propagation Delays -+ torn= tprn ¥ 1] i o
e Wide Operating Voltage Range *** V¢ (opr)=2V~6V _

e Pin and Function Compatible with 741.S138. GND 8‘: 19 Ye
(TOP VIEW)
IEC LOGIC SYMBOL
A D , BIN/OCT L 8) o A 0 DMUX™ N (8) o
g 2 T NOD g 2 G % 1 NSy,
c 8L 2 >——(11?;) Y2 c B 1, Py LRt
3 L%% Y3 3 Lﬁﬁ)— Y3
6 & 4 L10 e 6 & N ;_10_) e
c1 S8 | 5 N (10) Y5 G1 6 5 N (10) Y5
Ga A EN 6 N ) Y6 Goa A 6 N (9) Y6
T LN N O Y7 G SON Dy
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TC74HC138AP/AF/AFN

TRUTH TABLE
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TC74HC138AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 v *500mW in the range of Ta=
—0F ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~V+0.5 A% to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \ ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +20 mA
DC Output Current Tour +25 mA
DC V/Ground Current I +50 mA
Power Dissipation B, 500(DIP)%/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 Y%
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve \Y%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Ve=2-0V)
Input Rise and Fall Time | tr, tf 0~ 500(Ve=4.5V) ns
0~ 400(V=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX. | MIN, |MAX. UNIT
S 2.0 1.5 - - 1.5 -
E}f{i‘t \I;glvgge Vi, 45| 315 | - - 35 - |V
6.0 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High—Level Vou | U= Ioy =—20¢ A é g ‘é g é g - g g - .
)k . . . _ . -
Output Voltage VinorViu o == mA| 4.5 | 418 | 430 = | 413 =
Ion =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level VoL Vi = lo. =20 wA é g _ g g g i : g } v
Output Voltage VinorVie T = mA (45 | = | 0.07 | 0.%6 | = | 0.33
Io. =5.2mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage Current I Vi =Vcee or GND 6.0 - - +0.1 - +1,0 A
Quiescent Supply Current Icc Vin =V¢ee or GND 6.0 - - 4.0 - 10.0 | “
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TC74HC138AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V,Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tﬂ"' - 4 8
THL
Propagation Delay Time | t B . oa
(A,B,C-Y) o i6 26 ns
Propagation Delay Time | tp _ 15 95
(G,.G-Y) EpilL,

AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t,=t;=6ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo [ MIN, [ TYP. [MAX. | MIN. [MAX. UNIT

ton 2.0 - 30 75 - 95
Output Transition Time ¢ '\LH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16

Propagation Delay Time | t; 4 2(5) B ’Zg 138 - lgg ns
(A.B.C-Y) ol 60| - | 16 | 2% | - | 3
Propagation Delay Time | t 2.0 : 65 145 : 180
(G.G-Y) ¢ 4.5 18 29 36
’ PLH 6.0 - 15 25 - 31

Input Capacitance Cin - 5 10 - 10 F

Power Dissipation Capacitance | Cpp(1) - 47 — - — P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iecepp=Cpp * Ve ¢ fiv e
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TC74HCT138AP/AF/AFN

3-TO-8 LINE DECODER

The TC74HCT138A is a high speed CMOS 3-to—8
LINE DECODER fabricated with sillicon gate c?*Mos
technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

This device may be used as a level converter for interfacing
TTL or NMOS to High Speed CMOS. The inputs are
compatible with TTL,NMOS and CMOS output voltage levels.

When the device is enabled, 3 Binary Select inputs (A,B
and C) determine which one of the outputs (Y0-Y1) will
go low.

When enable input G1 is held low or either G2A or G2B
is held high, decoding function is inhibited and all outputs
go high.

G1, G2A, and G2B inputs are™provided to ease cascade
connection and for use as an address decoder for memory
systems.

1

DIP16 (3D16A—P)

MFP 16 SOP 16
(F16GC-P) (SOP16—P—-225A)

PIN ASSIGNMENT

All inputs are equipped with protection circuits against A 1] " []16 Vec
static discharge or transient excess voltage. B 2] ik Yo
FEATURES: c 3 1 V1
* High Speed «++++=esssereeeeesees -+ tpd=17ns(Typ.)at Vcc=5V _ E 1 M
* Low Power Dissipation «=«=e==e* Icc=4 1t A(Max.)at Ta=25°C G2A 4] []13 \—/2
* Compatible with TTL outputs*=++++-** Vi =2V (Min.) G2B 5[] 12 Y3

Vi =0.8V(Max.) Gl 6] 11 Y4
* Wide inteljfacing ab'i.lity """""" LSTTL,NMOS,CMOS Y7 7 E :] 10 V5
* Qutput Drive Capability -s=eeceeeeee 10 LSTTL Loads _
* Symmetrical Output Impedance - | Ion |=IoL=4m A(Min.) GND B[] []o e
» Balanced Propagation Delays ****-* tpLH= tpHL
« Pin and Function Compatible with 74LS138. (TOP VIEW)
IEC LOGIC SYMBOL
0! | BIN/OCT "\ (li) Yo m [, oMux ) (1;) Yo
g 2 4, Y, 8 &4 tel 1 LA 3) ¥
c B4, Py LR & 1, 2 3—“2) Y2
3 % ¥3 3 L((:T; Y3
6 |& P W 6 | & 4 W n
g1 & | 5 L.(_s_). Y5 & | 5 5__9 Y5
Toa A EN 6 G HONN 6 N (9) Y6
B LN D OGN N IND 3
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TC74HCT138AP/AF/AFN

TRUTH TABLE
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TC74HCT138AP/AF/AFN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7 A% *500mW in the range of Ta=
DC Input Voltage Vin 0.5 ~Vo 0.5 v e o 5
DC Output Voltage Vour —0.5 ~Vc+0.5 \ —10mW/°C shall be applied
Input Diode Current Lk +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Lour +25 mA
DC Vo/Ground Current I +50 mA
Power Dissipation P, 500(DIP)%/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Veo 4.5 ~ 5.5 A%
Input Voltage Vin 0~ Ve \
Output Voltage Vour 0 ~ Ve \%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | tr,tf 0 ~ 500 ns

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX. | MIN. | MAX, UNIT
. 4.5
High—Level ° _ B B
Input Voltage Vi 525 2.0 2.0 v
4.5
Low—Level :
Input Voltage ViL 525 a - 0.8 - 0.8 v
High—TLevel Voo |VN=_ [o=—20pAl45 [ 44 [ 45 [ - [ 44 [ - |y
Output Voltage O | VyorVi [Igp=-4 mA | 4.5 | 418 | 4.31 | - 413 | -
High-Level Ve | VIN= In=20 A 1 45| - 0.0 | 0.1 - 0.1 | vy
Output Voltage O | VigorVy [lg=4 mA 45| ~ 0.17 | 0.26 | — 0.33
Input Leakage Current I ViN =Vccor GND 5.5 - - +0.1 - *1.0 LA
Icc Vin =Vccor GND 5.5 - - 4.0 - 40.0
Quiescent Supply Current PER INPUT:Vin=0.5V or 2,4V _ _ —
Ic | OTHER INPUT:Vicor GND | 59 2.0 2.9 | mA
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AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V,Ta=25%)

TC74HCT138AP/AF/AFN

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time :TI‘H - 4 8
THL
Propagation Delay Time | t, _ " 98
(A,B,CY) UpHL _ _ ns
Propagation Delay Time | ty _ 15 95
(G1-Y) tpiiL,
Propagation Delay Time | tpLi _ 17 28
(G2-Y) tpHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF, Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Vo [ MIN. | TYP. [MAX. | MIN. [MAX. UNIT
QOutput Transition Time t;:“{:j g g : ? }i : }g
Propagation Delay Time | tpy 4.5 - 21 33 - 44
(A,B,C-Y) oL 5.5 - 18 30 - 40
ns
Propagation Delay Time | t; 4.5 - 19 30 - 38
(G1-Y) EpHL 55| 17 27 - 34
Propagation Delay Time | tpLH 4.5 - 22 33 - 41
(G2-Y) tpHL 5.5 - 20 30 - 37
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 55 - - - P

Note (1)

operating current consumption without load.
Average operating current can be obtained by the equation:

Icco=Crp ¢ Voo fn +Ice
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TC74HC139AP/AF/AFN

DUAL 2-TO-4 LINE DECODER

The TC74HC139A is a high speed CMOS 2 to 4 LINE
DECODER/DEMULTIPLEXER fabricated with silicon
gate C2MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The active low enable input can be used for gating or it
can be used as a data input for demultiplexing
applications.

When the enable input is held “H”, all four outputs are
fixed at a high logic level independent of the other inputs.

All inputs are equipped with protection circuits against
static discharge or trasient excess voltage.

1

MFP 16 S

DIP16 (3D16A—P)

OP 16

(F16GC-P) (SOP16—P—225A)

FEATURES:
* High Speed «wrreresseereessssssseesussnness tpd=16ns(typ. )at Voo=5Y PIN ASSIGNMENT
* Low Power Dissipation -« Ioc=4 1 A(Max.)at Ta=25C
* High Noise Immunity «eeeeeeeeeeees Vi =V =28% Ve (Min.) 1G 1 [] 16 Vec
e Qutput Drive Capability «=+-++++ 10 LSTTL Loads 1A 2 ] 15 2G
* Symmetrical Output Impedance -+ |Igy|=I 5 =4mA(Min.) 1B 3 [] 14 2A
* Balanced Propagation Delays -+ L= b pHL 1Y0 4 ] 13 28
* Wide Operating Voltage Range -+ Vc(opr)=2V~6V ™ 5 ) 12 20
* Pin and Function Compatible with 74L.S139 172 6 ] 11 2w
1v3 7 ] 10 22
GND 8 d 9 2v3
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
INPUTS OUTPUTS
N AL TNr [;MUX opiliv EVABLESELECT | 50 |7 (73 "OUTRUT
18-z 'ﬁﬁl 1848, }% 1 ™ G |B|A
i 3 NERAGIT gm:% H [ X|x|H|H|H|H]| NoNE
NEP o L {L{LJL|{HIH|H] Yo
;"_}Mm: m'%? 2= N 7 Lc|nfnlcln]n] w
8 or] NI 5 28 N —
G N9 5oy 2G-L8N X L nlL|HiHILIR] V2
L |HH|H|H|H]|L Y3
X Don't care
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ABSOLUTE MAXIMUM RATINGS

TC74HC139AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \% *500mW in the range of Ta=
0~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Ve 0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vee+0.5 \ ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Lour +25 mA
DC V/Ground Current I +50 mA
Power Dissipation P, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 v
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Ve=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vec=4.5V) ns
0~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. | TYP. [MAX.| MIN. | MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level . : :
Viu 4.5 3.15 - - 3.15 - A%
Input Voltage 6.0 Lo _ _ L2 B
_ 2.0 - - 5 - 0.5
%‘n"gfn I{;ac:’li;ge Vi 45| - - 35 | - 135 | V
6.0 - - 8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Viy = Ion =—20uA| 4.5 4.4 4.5 - 4.4 -
Output Voltage Vou VigorV, 6.0 5.9 6.0 — 5.9 — v
HPEYL Ty =—4 mA| 4.5 4,18 4.31 - 4,13 -
Ioy =—5.2mAj| 6.0 5.68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level Vi = ToL =20 wA | 4.5 - 0.0 0.1 : 0.1
Output Voltage Vou VigorVy 6.0 0.0 0.1 0.1 v
Y ollon=4 mA| 45| - 0.17 | 0.26 | - 0.33
IoL =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current In Vin =Vee or GND 6.0 — - +0.1 — +1.0 A
Quiescent Supply Current Iec Vin =Vee or GND 6.0 - - 4.0 - 40.0 | 4
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TC74HC139AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS(C_ =16pF,Vcc=5V,Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time brin - 4 8
P tion Delay Ti ETHL
ropagation Delay Time LH B
(A, B-Y) ot 2 2|
Pio_pagatlon Delay Time |ty _ 10 18
(G-Y) tpHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Voo | MIN, T TYP. [MAX. | MIN. | MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 1 13 - 16
Propagation Delay Time | t, y 2.0 B 45 130 - 165
(A, B-Y) ¢ 4.5 - 15 26 - 33 ns
’ pHL 6.0 - 13 22 - 28
Propagation Delay Time | t, g 2.0 : 49 110 B 140
G-Y) ¢ 4.5 13 22 - 28
PHL 6.0 - 11 19 - 24
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 46 - - - P

Note (1)

operating current consumption without load.
Average operating current can be obtained by the equation:
Iecepp=Cpp * Voo fv +Hleo /2(per Decoder)
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TC74HC147P/F

TC74HC147P/F 10-TO-4 LINE PRIORITY ENCODER

The TC74HC147 is a high speed CMOS 10-TO-4 LINE PRIORITY ENCODER fabricated with
silicon gate C2MOS technology.
It achieves the high speed operation similar to equivalent LSTTL while maintaining
the CMOS low power dissipation.
This encoder features priority encoding of the inputs to ensure that only the highest
order data line is encoded. Nine input lines are encoded to a four line BCD output.
The implied decimal zero condition requires no input condition as zero is encoded
when all nine data lines are at a high logic level. All data inputs and outputs are
active at the low logic level.
All inputs are equipped with protection circuits against static discharge or transien
excess voltage.

FEATURES:
* High Speed ...vvvviinnnnnnn tpd=16ns(Typ.) at Vgg=5V

* Low Power Dissipation ...... Igg=4pA(Max.) at Ta=25°C

+ High Noise Immunity ......... VNIg=VNIL=28% Vgc(Min.)
¢ Output Drive Capability .....eeveeeee.. 10 LSTTL Loads
I04|=Io1=4mA (Min.)

* Symmetrical Output Impedance ....

* Balanced Propagation DelaysS seeeeeeeeceeess tpLH%tpHL

* Wide Operating Voltage Range ....... VCC(Opr.)=2V’”6V
* Pin and Function Compatible with 74LS147

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7
e — ——— PIN ASSIGNMENT
DC Input Voltage VIN -0.5 Vect0.5
DC Output Voltage Vour ~0.5Vpet0.5 \Y I /
— LR | 16 Y,
Input Diode Current I1x +20 mA 2 e
BLEb;EAbisde Current Iok +20 mA s 2[*35 ]l5 NC
DC Output Current Tour +25 mA 6 3E_C 6 D 0'114 D
DC Vgcg/Ground Current Icc +50 mA v e[ 3|13 s
Power Dissipation Pp 500 (DIP) */ mW s 5[_08 20_112 5
180 (MFP)
I S ¢ e[}dc 1pq]11 1
Storage Temperature Tstg -65 v 150 °C [ 5 ]
S B v oglH]10 o
Lead Temperature 10sec Ty 300 C ™ A
N o GND 8 ?—_————]9 A
* 500mW in the range of Ta=-40°C v 65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW. NC : NO CONNECTION
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TC74HC147P/F

TRUTH TABLE

X : Don’t Care

OUTPUTS
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INPUTS

LOGIC DIAGRAM
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RECOMMENDED OPERATING CONDITIONS

TC74HC147P/F

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
S ly Volt \Y 2v6
upply Voltage ce v Voo Vootga
Input Voltage VN 0~ Ve v !
Output Voltage Vout 0 Vee v i |t
1
Operating Temperature Topr ~40 " 85 °C U,
| OUTPUT
Input Rise and Fall Time |ty, tg]0~1000(VCC=2.0V) INPUT vt
0 ~500(Vee=4.5V)  ns i
0 ~ 400(Vce=6.0V) GND—4-4 -4
GND
DC ELECTRICAL CHARACTERISTICS
. . Ta=25°C Ta=-401.85°C N
PARAMETER SYMBOL EST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. IT
High-Level 2.0 [1.5 | - - {15 | -
Vg 4.5 1 3.15 - - .15 - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
LOW-LeVei Vi1, 4.5 - - |13 - | 135 v
t
Input Voltage 60| - | - |18 | - |18
2.0 1.9 2.0 - 1.9 -
Vin=V Iog=-20pA |4.5 [ 4.4 4.5 - 4.4 -
High-Level - . 6.0 5.9 [6.0 | - |59 | - |
Output Voltage o or Vqg,
Iog=-4mA |4.5 | 4.18 | 4.31| - | 4.13| -
Tog=-5-2mA|6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
- = - 0.0 0.1 - 0.1
Vin=V1H Igp=20uA 4.5 . . .
Low-Level v 6.0 - 0.0 J0.1 | — Jo.1] o
t 1t OL
Output Voltage or VIL | 1y=4mA  |4.5| - |0.17]0.26| - | 0.33
ToL=5.2mA 6.0 | - |0.18[0.26| - |0.33
Input Leakage _
Eurrent Iy | Vin=Vgg or GND 6.0 | - - |#0.1 | - J#1.0 )
u
Quiescent Vo=V GND _ _ _
Supply Current Tee N=tee of 6.0 4.0 40.0

253




TC74HC147P/F

AC ELECTRICAL CHARACTERISTICS  (Cr=50pF, Input ty=tf=6ns)

PARAMETER SYMBOL | TEST CONDITION Ta=25°C Ta=-40"857C) yyrr
Vce | MIN. | TYP. | MAX.| MIN.| MAX.
CTLE 2.0 - 30 | 75| - 95
Output Transition Time — 4.5 - 8 15 - 19
6 . 0 - _ 7 13 - 16 ns
tpLH 2.0 - 76 | 150 - 190
Propagation Delay Time tpHL 4.5 - 19 30 - 38
6.0 - 16 26 - 33
Input Capacitance CIN - 5 10 - 10 .
P— " P
Power Dissipation C
Capacitance PD(1) - 37 - - -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test

Circuit). Average operating current can be obtained by the equation

hereunder.
Icc(opr.) = Cpp * Vec * fIN + Icc
SWITCHING CHARACTERISTICS TEST W