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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 proLlem, 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 L!::)l's such as high perfonnaf1ce :rnicroprocessor~ and large 

capacity memories. Additionally, high speed CMOS devices utilizing microlithography technology have been 

developed as general purpose logic !C's interfacing with these high performance LSI's. 

Since the introduction of the TC7H!Cxxx 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 seriC>s 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 inhrmation on TOSHIBA's TC74HCxxxA series of high speed C 2MOS 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 supplying a new enhanced vers10n 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 OOP/F TC74HC 77P/F TC74HC 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 
lOP/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 TC74HC Tl38P/F TC74HC T241P TC74HC 386P/F TC74HC 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 
74P/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 Pin Page 
TC74HC OOAP/AF* QUAD 2-INPUT NAND GATE 14 106 

TOOAP/AF QUAD 2-INPUT NAND GATE 14 -
02AP/AF* QUAD 2-INPUT NOR GATE 14 -

T02AP/AF* QUAD 2-INPUT NOR GATE 14 109 
03AP/AF* QUAD 2-INPUT NAND GATE (OPEN DRAIN) 14 112 
04AP/AF* HEX INVERTER 14 115 

T04AP/AF* HEX INVERTER 14 118 
U04AP/AF* HEX INVERTER 14 121 

05AP/AF HEX INVERTER (OPEN DRAIN) 14 -
07AP/AF HEX BUFFER (OPEN DRAIN) 14 -

TC74HC 08AP/AF* QUAD 2-INPUT AND GATE 14 124 
T08AP/AF QUAD 2-INPUT AND GATE 14 -

09AP/AF QUAD 2-INPUT AND GATE (OPEN DRAIN) 14 -
lOAP/AF* TRIPLE 3-INPUT NAND GATE 14 127 
llAP/AF* TRIPLE 3-INPUT AND GATE 14 130 
14AP/AF* HEX SCHMITT INVERTER 14 133 
20AP/AF* DUAL 4-INPUT NAND GATE 14 136 
21AP/AF* DUAL 4-INPUT AND GATE 14 139 
27AP/AF* TRIPLE 3-INPUT NOR GATE 14 142 
30P/F 8-INPUT NAND GATE 14 145 

TC74HC 32AP/AF QUAD 2-INPUT OR GATE 14 148 
T32AP/AF QUAD 2-INPUT OR GATE 14 -

42AP/AF* BCD TO DECIMAL DECODER 16 151 
51AP/AF* DUAL 2W-2I AND/OR INVERT GATE 14 155 
73AP/AF DUAL J-K FLIP-FLOP WITH CLEAR 14 159 
74AP/AF* DUAL D FLIP-FLOP WITH PRESET AND CLEAR 14 163 

T74AP/AF DUAL D FLIP-FLOP WITH PRESET AND CLEAR 14 -

75AP/AF 4-BIT D-TYPE LATCH 16 167 
76AP/AF DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 16 171 
77AP/AF 4-BIT D-TYPE LATCH 14 175 

TC74HC 85AP/AF* 4-BIT MAGNITUDE COMPARATOR 16 179 
86P/F QUAD EXCLUSIVE OR GATE 14 184 

T86AP/AF QUAD EXCLUSIVE OR GATE 14 -
107P/F DUAL J-K FLIP-FLOP WITH CLEAR 14 188 
109AP/AF* DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 16 193 
112P/F DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR !6 197 
113P/F DUAL J-K FLIP-FLOP WITH PRESET 14 202 
123P/F DUAL MONOSTABLE MULTIVIBRATOR 16 207 
123AP/AF DUAL MONOSTABLE MULTIVIBRATOR (tw out=l.O • Cx •Rx) 16 -

125AP/AF* QUAD BUS BUFFER (3-STATE) 14 215 
TC74HC 126AP/AF QUAD BUS BUFFER (3-STATE) 14 215 

131AP/AF 3-T0-8 LINE DECODER/LATCH 16 219 
132AP/AF·· QUAD 2-INPUT SCHMITT NAND GATE 14 223 
133AP/AF 13-INPUT NAND GATE 16 226 
137AP/AF 3-T0-8 LINE DECODER/LATCH 16 229 

Tl37P/F 3-T0-8 LINE DECODER/LATCH 16 234 
138AP/AF* 3-T0-8 LINE DECODER 16 240 

T138AP/AF* 3-T0-8 LINE DECODER 16 244 
139AP/AF* DUAL 2-T0-4 LINE DECODER 16 248 

T139AP/AF DUAL 2-T0-4 LINE DECODER 16 -
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Type Number Function Pin Page 
TC74HC 147P/F 10-T0-4 LINE PRIORITY ENCODER 16 251 --1 

148P/F 8-T0-3 LINE PRIORITY ENCODER 16 255 
151AP/ AF* 8-CHANNEL MULTIPLEXER 16 260 
153P/F DUAL 4-CHANNEL MULTIPLEXER 16 264 
154AP 4-T0-16 LINE DECODER 24 270 
155AP/AF* DUAL 2-T0-4 LINE DECODER 16 274 
157AP/AF* QUAD 2-CHANNEL MULTIPLEXER 16 278 

T157AP/AF QUAD 2-CHANNEL MULTIPLEXER 16 -

I 
158AP/AF* QUAD 2-CHANNEL MULTIPLEXER (INV.) 16 278 

T158AP/AF QUAD 2-CHANNEL MULTIPLEXER (INV.) 16 -

TC74HC 160AP/AF SYNC.DECADE COUNTER WITH ASYNC.CLEAR 16 282-
161AP/AF* SYNC.BINARY COUNTER WITH ASYNC.CLEAR 16 282 
162AP/AF SYNC.DECADE COUNTER WITH SYNC.CLEAR 16 282 
163AP/AF* SYNC.BINARY COUNTER WITH SYNC.CLEAR 16 282 
164AP/AF* 8-BIT SIPO SHIFT REGISTER 14 292 

T164AP/AF 8-BIT SIPO SHIFT REGISTER 14 -

165AP/AF* 8-BIT PISO SHIFT REGISTER 16 296 
166AP/AF* 8-BIT PISO SHIFT REGISTER 16 302 
173P/F QUAD D-TYPE REGISTER (3-STATE) 16 308 
174AP/AF* HEX D FLIP-FLOP WITH CLEAR 16 313 

TC74HC T174AP/AF HEX D FLIP-FLOP WITH CLEAR 16 -

175AP/AF* QUAD D FLIP-FLOP WITH CLEAR 16 317 
181P ALTHMETIC LOGIC UNIT 24 321 
182P/F LOOK AHEAD CARRY LOGIC 16 332 
190P/F BCD UP /DOWN COUNTER 16 339 
191P/F 4-BIT BINARY UP/DOWN COUNTER 16 339 
192P/F SYNC.UP/DOWN DECADE COUNTER 16 349 
193P/F SYNC.UP/DOWN BINARY COUNTER 16 349 
194P/F 4-BIT PIPO SHIFT REGISTER 16 358 
195P/F 4-BIT PIPO SHIFT REGISTER 16 364 

TC74HC 221P/F DUAL MONOSTABLE MULTIVIBRATOR 16 
--------1 
370 

221AP/AF DUAL MONOSTABLE MULTIVIBRATOR (tw out=l.O • Cx •Rx) 16 -

237P/F 3-T0-8 LINE DECODER/LATCH 16 378 
238AP/AF 3-T0-8 LINE DECODER 16 384 
240AP/AF OCTAL BUS BUFFER (3-STATE/INV.) 20 388 

T240AP/AF OCTAL BUS BUFFER (3-STATE/INV.) 20 392 
241AP/AF OCT AL BUS BUFFER (3-ST A TE) 20 388 

T241AP/AF OCTAL BUS BUFFER (3-STATE) 20 392 
242P/F QUAD BUS TRANSCEIVER (3-STATE/INV.) 14 396 
243P/F QUAD BUS TRANSCEIVER (3-STATE) 14 396 

TC74HC 244AP/AF OCTAL BUS BUFFER (3-STATE) 20 388 
T244AP/AF OCTAL BUS BUFFER (3-STATE) 20 392 

245AP/AF OCTAL BUS TRANSCEIVER (3-STATE) 20 401 
T245AP/AF OCTAL BUS TRANSCEIVER (3-STATE) 20 405 

251AP/AF 8-CHANNEL MULTIPLEXER (3-STATE) 16 409 
253P/F DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 16 264 
257AP/AF* QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 16 413 

T257AP/AF QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 16 -

258AP/AF QUAD 2-CHANNEL MULTIPLEXER (3-STATE/INV.) 16 413 
T258AP/AF QUAD 2-CHANNEL MULTIPLEXER (3-STATE/INV.) 16 -
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Type Number Function Pin Page 
TC74HC 259P/F 8-BIT ADDRESSABLE LATCH 16 417 

266AP/AF QUAD EXCLUSIVE NOR GATE 14 423 
273AP/AF OCT AL D FLIP-FLOP WITH CLEAR 20 426 

T273AP/AF OCT AL D FLIP-FLOP WITH CLEAR 20 -

279P/F QUADS-R LATCH 16 430 
280AP/AF 9-BIT PARITY GENERATOR/CHECKER 14 434 
283AP/AF* 4-BIT BINARY FULL ADDER 16 438 
298AP/AF QUAD 2-CHANNEL MULTIPLEXER/REGISTER 16 442 
299AP/AF 8-BIT PIPO SHIFT REGISTER 20 446 
323AP/AF 8-BIT PIPO SHIFT REGISTER 20 446 

TC74HC 352AP/AF DUAL 4-T0-1 MULTIPLEXER 16 -

353AP/AF DUAL 4-T0-1 MULTIPLEXER (3-STATE) 16 -

354P/F 8-CHANNEL MULTIPLEXER/REGISTER 20 452 
356P/F 8-CHANNEL MULTIPLEXER/REGISTER 20 458 
365P/F HEX BUS BUFFER (3-STATE) 16 464 
366P/F HEX BUS BUFFER (3-STATE/INV.) 16 464 
367AP/AF* HEX BUS BUFFER (3-STATE) 16 469 
368AP/AF* HEX BUS BUFFER (3-STATE/INV.) 16 469 
373AP/AF OCTAL D-TYPE LATCH (3-STATE) 20 473 

T373P/F OCTAL D-TYPE LATCH (3-STATE) 20 477 

TC74HC 374AP/AF OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 482 
T374AP/AF OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 486 

375AP/AF QUAD D-TYPE LATCH 16 490 
377P/F OCT AL D-TYPE FLIP-FLOP 20 494 
386AP/AF QUAD EXCLUSIVE OR GATE 14 499 
390AP/AF* DUAL DECADE COUNTER 16 502 
393AP/AF* DUAL BINARY COUNTER 14 508 
423P/F DUAL MONOSTABLE MULTIVIBRATOR 16 512 
423AP/AF DUAL MONOSTABLE MULTIVIBRATOR (tw out=l.O • Cx •Rx) 16 -

533AP/AF OCTAL D-TYPE LATCH (3-STATE/INV.) 20 473 
TC74HC T533AP/AF OCTAL D-TYPE LATCH (3-STATE/INV.) 20 -

534AP/AF OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 20 482 
T534AP/AF OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 20 486 

540AP/AF OCTAL BUS BUFFER (3-STATE/INV.) 20 520 
T540P/F OCTAL BUS BUFFER (3-STATE/INV.) 20 524 

541AP/AF OCTAL BUS BUFFER (3-STATE) 20 520 
T541P/F OCTAL BUS BUFFER (3-STATE) 20 524 

563AP/AF OCT AL D-TYPE LATCH (3-ST ATE/INV.) 20 529 
T563P/F OCTAL D-TYPE LATCH (3-STATE/INV.) 20 533 

564AP/AF OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 20 539 
TC74HC T564P OCT AL D-TYPE FLIP-FLOP (3-ST ATE/INV.) 20 543 

573AP/AF OCTAL D-TYPE LATCH (3-STATE) 20 529 
T573P OCTAL D-TYPE LATCH (3-STATE) 20 533 

574AP/AF OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 539 
T574P OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 543 

590P 8-BIT BINARY COUNTER/REGISTER (3-STATE) 16 549 
592P 8-BIT REGISTER/BINARY COUNTER 16 557 
593AP/AF 8-BIT REGISTER/BINARY COUNTER (3-STATE) 20 -

595AP/AF* 8-BIT SHIFT REGISTER/LATCH (3-STATE) 16 565 
597AP/AF 8-BIT LATCH/SHIFT REGISTER 16 571 
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Type Number Function Pin Page 
TC74HC 620P OCTAL BUS TRANSCEIVER (3-STATE/INV.) 20 577 

623P OCTAL BUS TRANSCEIVER (3-STATE) 20 577 
640AP/AF OCTAL BUS TRANSCEIVER (3-STATE/INV.) 20 401 

T640AP/AF OCTAL BUS TRANSCEIVER (3-STATE/INV.) 20 405 
643AP/AF OCTAL BUS TRANSCEIVER (3-STATE) 20 401 

T643AP/AF OCTAL BUS TRANSCEIVER (3-STATE) 20 405 
646AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 24 582 

I 
T646AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 24 588 

648AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.) 24 582 
T648AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.) 24 588 

TC74HC 651AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.) 24 593 
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-WORDx4-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-ST AGE BINARY COUNTER 16 671 
4022P/F OCT AL COUNTER/DIVIDER 16 676 

TC74HC 4024P/F 7-ST AGE BINARY COUNTER 14 682 
4028P/F BCD-TO-DECIMAL DECODER 16 687 
4040P/F 12-ST AGE 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-ST AGE 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 BITSx16 WORDS FIFO REGISTER 16 748 
4316AP QUAD BILATERAL SWITCH 16 -

4351AP 8-CHANNEL ANALOG MULTIPLEXER 20 -

4352AP DUAL 4-CHANNEL ANALOG MULTIPLEXER 20 -
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Type Number Function Pin Page 
TC74HC 4353AP TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 20 -

4511P/F BCD TO 7 SEGMENT LATCH/DECODER/DRIVER 16 755 
4514P 4-T0-16 LINE DECODER/LATCH 24 762 
4515P 4-T0-16 LINE DECODER/LATCH (INV.) 24 762 
4518P/F DUAL DECADE COUNTER 16 767 
4520P/F DUAL 4-BIT BINARY COUNTER 16 767 
4538P/F DUAL MONOSTABLE MULTIVIBRATOR 16 774 
4543P/F BCD TO 7 SEGMENT LATCH/DECODER/DRIVER 16 782 

T7007AP/AF HEX BUFFER 14 788 
7240AP/AF OCTAL BUS BUFFER (3-STATE/INV.) 20 -

TC74HC 7241AP/AF OCTAL BUS BUFFER (3-STATE) 20 -

7244AP/AF OCTAL BUS BUFFER (3-STATE) 20 -

7266AP/AF QUAD EXCLUSIVE NOR GATE 14 423 
7292P PROGRAMMABLE DIVIDER/TIMER 16 791 

I 
7294P PROGRAMMABLE DIVIDER/TIMER 16 791 
7640AP/AF OCTAL BUS TRANSCEIVER (3-STATE/INV.) 20 -

7643AP/AF OCTAL BUS TRANSCEIVER (3-STATE) 20 --

l 7645AP/AF OCT AL BUS TRANSCEIVER (3-ST ATE) 20 -

• 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 
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2.HIGH SPEED CMOS SELECTION GUIDE 

GATE NAND 
NOR 
AND 
OR 
INVERTER.BUFFER 

EXCLUSIVE OR/NOR 
SCHMITT TRIGGER 
MULTI FUNCTION 
LmL.fil!J.E..TfilL 
BUS BUFFER 

BUS TRANSCEIVER 

FLIP-FLOP J-K FLIP-FLOP 
DFLIP-FLOP 

3-STATE 

LATCH 
3-STATE 

MULTI VIBRATOR 
DECODER 

7-SEGMENT 
ENCODER 
REGISTER 

MULTI PORT 
FIFO 

COUNTER BINARY 

DECADE 

DIVIDER 

MULTIPLEXER ANALOG 
DIGITAL 

ANALOG SWITCH 

COMPARATOR 
ADDER 
ALU 
PARITY TREE 

74HCOOA 74HCTOOA 74HC03A 74HCIOA 74HC20A 74HC30 74HC132A 74HC133A 
74HC02A 74HCT02A 74HC27A 74HC4002A 74HC4078 
74HCOSA 74HCTOSA 74HC09A 74HC11A 74HC21A 
74HC32A 74HCT32A 74HC4072 74HC4075A 74HC4078 
74HC04A 74HCT04A 74HCU04A 74HC05A 74HC14A 74HC4049 74HC4050 
74HCT7007A 74HC07A 
74HC86 74HCT86A 74HC266A 74HC386A 74HC7266A 
74HC14A 74HC132A 
74HC5iA 
74HC4049 74HC4050 
74HC125A 74HC126A 74HC240A 74HCT240A 74HC241A 74HCT241A 74HC244A 
74HCT244A 74HC365 74HC366 74HC367 A 74HC368A 74HC540A 74HCT540 
74HC541A 74HCT541 74HC7240A 74HC7241A 74HC7244A 
74HC242 74HC243 74HC245A 74HCT245A 74HC620 74HC623 
74HC640A 74HCT640A 74HC643A 74HCT643A 74HC646A 74HCT646A 
74HC648A 74HCT648A 74HC65!A 74HCT651A 74HC652A 74HCT652A 
74HC7640A 74HC7643A 74HC7645A 
74HC73A 74HC76A 74HC107 74HC109A 74HC112 74HC113 
74HC74A 74HCT74A 74HC174A 74HC175A 74HC273A 74HC377 74HCT174 
74HC374A 74HCT374A 74HC534A 74HCT534A 74HC564A 74HCT564 
74HC574A 74HCT574 74HC646A 74HCT646A 74HC648A 74HCT648A 
74HC651A 74HCT651A 74HC652A 74HCT652A 
74HC75A 74HC77 A 74HC259 74HC375A 
74HC373A 74HCT373 74HC533A 74HCT533 74HC563A 74HCT563 
74HC573A 74HCT573 
74HC123 74HC221 74HC423 74HC4538 74HC123A' 74HC221A' 74HC423A' 
74HC42A 74HC131A 74HC137 A 74HCT!37 74HC138A 74HCT138 74HC139A 
74HC!54A 74HC155A 74HC237 74HC238A 74HC4028 74HC4514 74HC4515 
74HC4511 74HC4543 
74HC147 74HC148 
74HC164A 74HCT164A 74HC165A 74HC166A 74HC173 74HC194 74HC195 
74HC299A 74HC323A 74HC595A 74HC597 A 74HC4094 
74HC670 
74HC40105A 
74HC161A 74HC163A 74HC191 74HC193 74HC393A 74HC590 74HC592 
74HC593A 74HC691 74HC693 74HC697 74HC699 74HC4520 
74HC160A 74HC162A 74HC190 74HC192 74HC390A 74HC690 74HC692 
74HC696 74HC698 74HC4518 
74HC4017 74HC4020 74HC4022 74HC4024 74HC4040 74HC4060 
74HC40102 74HC40103 74HC7292 74HC7294 
74HC405!A 74HC4052A 74HC4053A 74HC4351A 74HC4352A 74HC4353A 
74HC151A 74HC153 74HC157A 74HCT157A 74HC!58A 74HCTJ58A 74HC251A 
74HC253 74HC257A 74HCT257 74HC258A 74HCT258A 74HC298A 74HC352A 
74HC353A 74HC354 74HC356 
74HC4016 74HC4066 
74HC4316A 
74HC85A 74HC688A 74HCT688A 
74HC283A 
74HC181 74HC182 
74HC280A 

Including under development type number 

•)tw out,,,1.0•Cx•Rx 
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GATE 
Type Function Equivalent Equivalent 
Number LS TTL CMOS. 

74HC 00 QUAD 2-INPUT NAND GATE LSOO 4011, 7400 
74HC TOO QUAD 2-INPUT NAND GATE LSOO 4011, 7400 
74HC 03 QUAD 2-INPUT NAND GATE (OPEN DRAIN) LS03 *40107,*5029 
74HC 10 TRIPLE 3-INPUT NAND GATE LSlO 4023 
74HC 20 DUAL 4-INPUT NAND GATE LS20 4012 
74HC 30 8-INPUT NAND GATE LS30 4068 
74HC 133 13-INPUT NAND GATE LS133 
74HC 02 QUAD 2-INPUT NOR GATE LS02 4001 
74HC T02 QUAD 2-INPUT NOR GATE LS02 4001 
74HC 27 TRIPLE 3-INPUT NOR GATE LS27 4025,*4000 
74HC4002 DUAL 4-INPUT NOR GATE *LS25 4002 
74HC4078 8-INPUT OR/NOR GATE 4078 
74HC 08 QUAD 2-INPUT AND GATE LS08 4081 
74HC T08 QUAD 2-INPUT AND GATE LS08 4081 
74HC 09 QUAD 2-INPUT AND GATE (OPEN DRAIN) LS09 4081 
74HC 11 TRIPLE 3-INPUT AND GATE q;11 4073 
74HC 21 DUAL 4-INPUT AND GATE LS21 4082 
74HC 32 QUAD 2-INPUT OR GATE LS32 4071 
74HC 32 QUAD 2-INPUT OR GATE LS32 4071 
74HC4075 TRIPLE 3-INPUT OR GATE 4075 
74HC4072 DUAL 4-INPUT OR GATE 4072 
74HC4078 8-INPUT OR/NOR GATE 4078 
74HC 04 HEX INVERTER LS04 *4069U 
74HC T04 HEX INVERTER LS04 *4069U 
74HC U04 HEX INVERTER (SINGLE STAGE) *LS04 4069U,7404U 
74HC 05 HEX INVERTER (OPEN DRAIN) *LS04 *4069U 
74HC 51 DUAL 2W-2I AND/OR INVERT GATE LSSl *4085 
74HC 86 QUAD EXCLUSIVE OR GATE LS86,LS386 4030 
74HC T86 QUAD EXCLUSIVE OR GATE LS88,LS386 4030 
74HC 266 QUAD EXCLUSIVE NOR GATE (OPEN DRAIN) LS266 4077 
74HC7266 QUAD EXCLUSIVE NOR GATE *LS266 4077 
74HC 386 QUAD EXCLUSIVE OR GATE LS86,LS386 4030 

·---
74HC 14 HEX SCHMITT INVERTER LS14 4584 
74HC 132 QUAD 2-INPUT SCHMITT NAND LS132 4093 

* Suggested alternative 

GATE 

QUAD 2-INPUT NANO GATE 
00 

QUAD 2-INPUT NOR GATE 
02 

TOO Positive logic Y = AB T02 Positive logic Y = A+B 
VOO 4B 4A 4Y 3B 3A 3y voe 4Y 4B 

lA lB lY 2A 2B 2Y GND lY lB 2Y 2A 2B ClND 

12 

Pin 
Number 

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



GATE {Continued) 

QUAD 2-INPUT NANO GATE WITH OPEN DRAIN 
OUTPUT 

03 

Positive logic: Y AB 

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

QUAD 2-INPUT AND GATE 
08 09 
T08 

Positive logic: Y = AB 

VCO 4B 4A 4Y 3B 3A 3Y 

lB lY 2A 2B 2Y GND 

TRIPLE 3-INPUT AND GATE 
11 

Positive logic: y ABC 

voe le lY 30 3B 3A 3Y 

13 

HEX INVERTER 

04 05 
T04 
U04 

Positive logic: y 

VCC 6A 6Y 5A 5Y 4A 4Y 

lA lY 2A 2Y 3A 3Y GND 

TRIPLE 3-INPUT NANO GATE 
10 

Positive logic: Y = ABC 

voe 10 lY 30 3B 3A 3Y 

lA lB 2A 2B 20 2Y GND 

HEX SCHMITT INVERTER 
14 

Positive logic: v =A 

voe 6A 6Y 5A 5Y 4A 4Y 

lA lY 2A 2Y 3A 3Y GND 



GATE (Continued) 

DUAL 4-INPUT NANO GATE 
20 

Positive logic: Y ABCD 

lA 18 NC 10 lD lY OND 

TRIPLE 3-INPUT NOR GATE 
27 

Positive logic: Y = A+B+C 

lA lB 2A 28 20 2Y GND 

QUAD 2-INPUT OR GATE 
32 
T32 

Positive logic: Y = A+B 

VCO 4B 4A 4Y 3B 3A 3Y 

lY 2A 2B 2Y GND 

DUAL 4-INPUT AND GATE 
21 

Positive logic: Y = ABCD 

VCO 2D 20 NO 28 2A 2Y 

lA 18 NC 10 lD lY OND 

8-INPUT NANO GATE 
30 

Positive logic: Y = ABCDEFGH 

voe NC H G NC NC y 

ABCDEFGND 

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

Positive logic: lY=lA·lB·lC+lD~lE·lF 

2Y=2A·2B+2C·2D 
VCO 10 lB lF l!i lD lY 

lA 2A 2B 20 2D 2Y OND 

14 



GATE (Continued) 

QUAD 2-INPUT EXCLUSIVE-OR GATE 
86 
T86 

Positive logic: Y=A<±lB=AB+AB 

VCO 4B 4A 4Y 3B 3A 3Y 

lA lB lY 2A 2B 2Y GND 

13-INPUT NANO GATE 
133 

Positive logic: Y=ABCDEFGHIJKLM 

voe M L K J I H y 

A B 0 D E· F G GND 

QUAD 2-INPUT EXCLUSIVE-OR GATE 
386 

Positive logic: Y=A<±lB=AB+AB 

voe 4B 4A 4Y 3Y 3B 3A 

lA lB lY 2Y 2A 2B ONO 

QUAD 2-INPUT SCHMITT NANO GATE 
132 

Positive logic: Y =AB 

voe 4B 4A 4Y 3B 3A 3Y 

lA lB lY 2A 2B zY GND 

QUAD 2-INPUT EXCLUSIVE-NOR GATE 
266 
7266 ~ 

Positive logic: Y=A<flB=AB+AB 

15 

voe 4B 4A 4Y 3Y 3B 3A 

'lA lB lY 2Y 2A 2B GND 

DUAL 4-INPUT NOR GATE 
4002 

Positive logic: Y=A+B+C+D 

VOO 2Y 2A 2B 20 20 NO 

lY lA lB 10 10 NO GNO 



GATE (Continued) 

DUAL 4-INPUT OR GATE 
4072 

Positive logic: Y=A+B+C+D 

voe 2Y 2D 20 2B 2A NC 

lY lA lB 10 lD NC GND 

8-INPUT NOR GATE 
4078 

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

voe x H G NC 

Y A B D NC GND 

TRIPLE 3-INPUT OR GATE 
4075 

Positive logic: Y=A+B+C 

voe 30 3B 3A 3y 2Y 20 

2A 2B lA lB 10 lY GND 

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) LS240 20 
74HCT240 OCTAL BUS BUFFER (INVERTING) LS240 20 
74HC 241 OCTAL BUS BUFFER LS241 20 
74HCT241 OCTAL BUS BUFFER LS241 20 
74HC 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 (INVERT ING) LS540 20 
74HC 541 OCTAL BUS BUFFER LS541 20 
74HCT541 OCTAL BUS .BUFFER LS541 20 
74HC7240 OCTAL BUS BUFFER (SCHMITT IN) LS2l,O 20 
74HC7241 OCTAL BUS BUFFER (SCHMITT IN) LS241 20 
74HC7244 OCTAL BUS BUFFER (SCHMITT IN) LS244 20 
74HC 242 QUAD BUS TRANSCEIVER (INVERTING) LS242 14 
74HC 243 QUAD BUS TRANSCEIVER LS243 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 LS623 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 
74HC7643 OCTAL BUS TRANSCEIVER LS643 20 
74HC7645 OCTAL BUS TRANSCEIVER LS245 20 

* Suggested alternative 

BUFFER 

HEX BUFFER 

07 

QUAD BUS BUFFER 

T7007 Positive logic : Y = A 
125 

Positive logic : Y =A 

6Y 5A 5y 4A 4Y 

lA l Y 2A 2Y 3A 3Y OND lG lA lY 2G 2A 2Y GND 

17 



BUFFER (Continued) 

QUAD BUS BUFFER 
126 

Positive logic: Y = A 

OCTAL BUS BUFFER 
241 
T241 

QUAD BUS TRANSCEIVER 
243 

lB >!B 3B 4B 

GAB Nil lA 2A 3A 4A GNO 

OCTAL BUS BUFFER (INVERTING) 
240 
T240 

v00 ~a 1¥1 2114 lY2 2117> l~ 21\!0 1Y~ 2,u 

l u 

QUAD BUS TRANSCEIVER (INVERTING) 

242 

GAB NC lA 2A 3A 4A GNO 

OCTAL BUS BUFFER 
244 
T244 

18 

lYl 2M 1¥2 2117> lY3 21\!0 1Y4 2,U 

J7 



BUFFER (Continued) 
OCTAL BUS TRANSCEIVER 
245 

T245 

Vee G Bl £,2 B3 B4 B.5 B6 B7 BB 

DIR Al J,,2 A3 A4 N6 A6 

HEX BUS BUFFER (INVERTING) 
366 

''I.Jc G2 6A 6Y 5A 5Y 

HEX BUS BUFFER (INVERTING) 

368 

A7 AB 

4A 4Y 

GI lA fY 2A 2Y 3A 3Y GND 

GND 

19 

HEX BUS BUFFER 
365 

6Y 5A bY 4A 4Y 

lA lY 2A 2Y 3A 3Y 

HEX BUS BUFFER 
367 

Vee G2 6A 6Y 5A 5Y 4A 

OCTAL BUS BUFFER (INVERTING) 

540 

T540 

GND 

4Y 

Gl Al A2 A3 A4 A5 A6 A7 AB GND 



BUFFER (Continued) 

OCTAL BUS BUFFER 
541 

T541 

Voe G2 yl Y2 Y3 Y4 Y5 Y6 Y7 YB 

GI Al A2 A3 A4 A5 A6 A7 AS GND 

OCTAL BUS TRANSCEIVER 
623 

ENABLE GAB 

OCTAL BUS TRANSCEIVER 
643 
T643 

DIR Al A2 A3 A4 A5 A6 A7 A8 <JND 

OCTAL BUS TRANSCEIVER (INVERTING) 

620 

B2 B3 B4 B5 B6 B7 

ENABLE GAB 

OCTAL BUS TRANSCEIVER (INVERTING) 

640 

T640 

G Bl B2 B3 B4 B5 B6 B7 BB 

DIR Al A2 A3 A4 A5 A6 A7 AB OJ;.lD 

HEX BUFFER/CONVERTER (INVERTING) 
4049 

NC 6Y 6A NO 5Y 4Y 4A 

Vee lY lA 2Y 2A 3Y 3A GND 

20 



BUFFER (Continued) 

HEX BUFFER/CONVERTER 
4050 

NC 6 Y 6 A N 0 5 Y 5 A 4 Y 4 A 

Voe 1 y 1 A 2 y 2 A 3 y 3 A GND 

OCTAL BUS BU~FER 
7241 

Vee 2G lYl 2A4 1Y2 2A3 1Y3 2A2 1Y4 2Al 

lG lAl 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Yl GND 

OCTAL BUS TRANSCEIVER (INVERTING) 
7640 

Vee G Bl B2 B3 B4 B5 B6 B7 B8 

DIR Al A2 A3 A4 A5 A6 A7 AB GND 

21 

OCTAL BUS BUFFER (INVERTING) 
7240 

Vee 2G lY-1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2Al 

iG lAl 2f4 1A2 2Y3 1A3 2Y-2 1A4 2Y1 GND 

OCTAL BUS BUFFER 
7244 

Vee 2G lYl 2A4 1 Y2 2A3 1Y3 2A2 1Y4 2Al 

10: lAl 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Yl GND 

OCTAL BUS TRANSCEIVER 
7643 

Vee Q Bl B2 B3 B4 B5 B6 B7 B8 

DIR Al A2 A3 A4 A5 A6 A7 AB GND 



BUFFER (Continued) 

OCTAL BUS TRANSCEIVER 
7645 

Voe G B 1 B 2 B3 B4 B5 B6 B7 BS 

DIR Al A2 A3 A4 A5 A6 A7 AB GND 

22 



FLIP-FLOP 
Type 

Function 
Equivalent Equivalent Pin 

Number LS TTL CMOS. Number 

74HC 73 DUAL J-K FLIP-FLOP WITH CLEAR LS73A,LS107A 14 
74HC 76 DUAL J-K FLIP-FLOP WITH PRESET LS76A,LS112A 4027,7476 16 AND CLEAR 
74HC 107 DUAL J-K FLIP-FLOP WITH CLEAR LS107A,LS73A 14 
74HC 109 DUAL J-K FLIP-FLOP WITH PRESET 

LS109A 16 AND CLEAR 
74HC 112 DUAL J-K FLIP-FLOP WITH PRESET LS76A,LS112A 4027,7476 16 AND CLEAR 
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 LS174 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 LS273 20 
74HCT273 OCTAL D FLIP-FLOP WITH CLEAR LS273 20 
74HC 377 OCTAL D-TYPE FLIP-FLOP 20 
74HC 374 OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,LS574 20 
74HCT374 OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,LS574 20 
74HC 534 OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) LS534 20 
74HCT534 OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) LS534 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,LS574 20 
74HCT574 OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,LS574 20 
74HC 646 OCTAL BUS TRANSCEIVER/REGISTER LS646 24 
74HCT646 OCTAL BUS TRANSCEIVER/REGISTER LS646 24 
74HC 648 OCTAL BUS TRANSCEIVER/REGISTER (INV.) LS648 24 
74HCT648 OCTAL BUS TRANSCEIVER/REGISTER (INV.) LS648 24 
74HC 651 OCTAL BUS TRANSCEIVER/REGISTER (INV.) LS651 ' I&' 24 
74HCT651 OCTAL BUS TRANSCEIVER/REGISTER (INV.) LS651 24 
7 4HC 652 OCTAL BUS TRANSCEIVER/REGISTER LS652 24 
74HCT652 OCTAL BUS TRANSCEIVER/REGISTER LS652 24 

* Suggested alternative 

FLIP-FLOP 

DUAL J-K FLIP-FLOP WITH CLEAR 
73 

lJ IQ lQ GND 2K 2Q 2Q 

lCK lCLR lK voe 2CK 2CLR 2J 

23 

DUAL D FLIP-FLOP WITH PRESET AND 
CLEAR 
74 
T74 

voe 2CLR 2D 2CK 2PR 2Q 2Q 

lCLR lD lCK lPR lQ IQ GND 



FLIP-FLOP (Continued) 
DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 
76 

DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 
109 

voe 2CLR 2J 2K 2Q 2Q 

5 

1 c:u:{ lJ lK lOK lPR lQ 10 GND 

DUAL J-K FLIP-FLOP WITH PRESET 
113 

iQK lK lJ lPR lQ lQ GND 

DUAL J-K FLIP-FLOP WITH CLEAR 
107 

lJ lQ lQ lK 2Q 2(i GNU 

DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 
112 

voe JCLR 2CLR2CK 2K 2J •2PR 2Q 

JOK lK 1J lPR lQ lQ 2Q OND 

HEX D FLIP-FLOP WITH CLEAR 
174 
Tl74 

VCC 6Q 6D 5D CLOCK 4D 

CIEAR lQ lD 2D 2Q 3D 3Q GND 

24 



FLIP-FLOP (Continued) 

QUAD D FLIP-FLOP WITH CLEAR 
175 

voe 4Q 4(j 4D 3D 3Q 3Q CLOCK 

CLEAR lQ lQ lD 2D 2Q 2Q GND 

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

Q7 D7 D6 06 Q5 D5 D4 

OCTAL D FLIP-FLOP (3-STATE/INV.) 
534 
T534 

Voe o:t D7 D6 Q6 Q5 D5 D4 Q4 CLOCK 

OE QO DO Dl QI Q2 D2 D3 Q3 GND 

25 

OCTAL D FLIP-FLOP WITH CLEAR 
273 
T273 

voe SQ 8D 7D 7Q 6Q 6D 5D 5Q CLOCK 

2Q 

OCTAL D FLIP-FLOP 
377 

Voe BQ BD 7D 

ENABLE lQ lD 2D 
G 

7Q 

3D 4D 4Q GND 

6Q 6D 5D 5Q CLOCK 

3Q 3D 4D GND 

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



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

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

648 
T648 

OCTAL BUS TRANSCEIVERS REGISTER 
(3-STATE) 

652 
T652 SELECT 

OW OK BA ENABLE 
Vee BA t G-BA Bl B2 ro B4 B5 B6 B7 BB 

2 25 2 

A4 A5 A6 A7 AS GND 

OCTAL BUS TRANSCEIVER REGISTER 
(3-STATE) 

646 
T646 

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

651 

B3 B4 B5 B6 B8 

CLO GK f ENEBLE Al A2 N5 A4 A5 A6 A7 AB GND 
AB. I GAB 

SFLEOT 
AB 

26 



LATCH 
Type Function Equivalent Equivalent Pin 
Number LS TTL 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 LS259 *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 
ll,1Trol"f'">f') 
I '-til.VJ.j/..) OCTAL D-TYPE LATCH (3-STATE) LS373,LS573 20 
74HC 533 OCTAL D-TYPE LATCH (3-STATE/INV.) LS533 20 
74HCT533 OCTAL D-TYPE LATCH (3-STATE/INV.) LS533 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 
74HCT573 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 

D G Q Q 
X:DON 1 T 

OARE 

INPUTS 

D G 

OUTPUTS 

Q Q 
x:DoN'T 

CARE 
L H L H 

H H H L 
x L Qn Q;D. 

lQ 2Q ZQGl·2GND 3Q 3Q 4Q 

2 

lQ lD 2D 034 Voe 3D 4D 4Q 

8-BIT ADDRESSABLE LATCH 

259 

DATA IN 
Q7 Q6 Q5 Q4 

A B 0 QO Ql Q2 Q3 GND 

27 

L H L H 
H H H !<__ 
x L Qn Qn 

lD 2D G3·4 Voe 3D 4D NO 

QUAD S-R LATCH 

279 
FUNCTION TABLE 

INPUTS OUTPUT 
ST R Q 

l{ H Qn 
L H H 
H L L 
L L H 

* FOR LATCHES WITH 
DOUBLES INPUTS: 

H~BOTH S INPUTS 
HIGH 

L~ONE OF .BOTH 
INPUTS LOW 

- -48 4R 4Q 3S23Sl 3R3Q 

lR iS! ls2 l Q 2R 28 2Q GND 



LATCH (Continued) 

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

D7 D6 Q6 Q5 D5 D4 Q4 LE 

OE QO DO Dl Ql Q2 02 D3 Q3 GND 

OCTAL LATCH (3-STATE) 
533 INVERTED DATA OUTPUTS 
T533 

D7 D6 Q6 QB D5 

OE Q0 DO Dl QI Q2 D2 D3 Q3 GND 

OCTAL LATCH (3-STATE) 
573 NONINVERTED DATA OUTPUTS 
T573 

QO Ql Q2 Q3 Q4 Q5 Q6 Q7 LE 

OE DO Dl 02 D3 D4 05 D6 D7 GND 

QUAD LATCH 
375 

lD lQ lQ Gl-2 2Q 2Q 2D GND 

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

OE DO Dl D2 D3 D4 D5 D6 D7 GND 

28 



MULTIVIBRATOR 
Type 

Function 
Equivalent Equivalent Pin 

Number LSTTL CMOS. Number 

74HC 123 DUAL MONOSTABLE MULTIVIBRATOR LS123 *4538,*4528 16 
74HC 221 DUAL MONOSTABLE MULTIVIBRATOR LS221 *4538' 1<4528 16 
74HC 423 DUAL MONOSTABLE MULTIVIBRATOR LS423 *4538,*4528 16 
74HC4538 DUAL MONOSTABLE MULTIVIBRATOR *LS423 4538' 4528 16 

*Suggested alternative 

MULTI VIBRATOR 
DUAL RETRIGGERABLE MONOSTABLE MULTI­

VIBRATOR 
123 

FUNCTION TABL!<: 

INPUTS OUTPUTS 

CLEAR A B Q Q 

L x x L H 
H H x L H 
H x L L H 
H L I .Il. 11" 
H 1. H Jl. 1r 
_f L H Jl. 1r 
X. DON T CARE 

20x2~ax GND 

DUAL RETRIGGERABLE MONOSTABLE MULTI­
VIBRATOR 

423 
FUNCTION TABLE 

INPUTS OUTPUTS 

CLEAR A B Q, Q 

L x x L H 
H H x L H 
H x L L H 
H L s n 1I 
H 1... H J1. U" 

X . DON T CARE 
llb!/ox 

lex lQ 2o 2CLR 2B 2A 

IA lB lOLR lo 2Q 

29 

DUAL MONOSTABLE MULTIVIBRATOR 
221 

FUN CT I 0 N T ABL 1,: 

INPUTS OUTPUTS 

CL!<:AR A B Q Q, 

L x x L H 
H H x L H 
H x L L H 
H L s 11. 11" 
H t_ H rL Lr 
_f L H IL. l..r 

X . DON T CARE 

lR,/Ox 
voe 1cx 20 20 2c'LR2B 2A 

lA lB lCLR lQ 2Q 2Cx 2ful/cx GND 

DUAL RETRIGGERABLE MONOSTABLE MULTI­
VIBRATOR 

4538 
FUNCTION TABLE 

INPUTS 

CD A B 

L x x 
H H x 
H x L 
H L l. 
H s H 

X : DON'T CARE 
VCO 2Tl 2T2 2CD 

OUTPUTS 

Q Q 

L H 
L H 
L H 
n 1.f 
J1. l.I 

2Q 2Q 



DECODER 

Type 
Number 

Function 

74HC 42 BCD TO DECIMAL DECODER 
74HC 131 3-T0-8 LINE DECODER/LATCH 
74HC 137 3-T0-8 LINE DECODER/LATCH 
74HCT137 3-T0-8 LINE DECODER/LATCH 
74HC 138 3-T0-8 LINE DECODER 
74HCT138 3-T0-8 LINE DECODER 
74HC 139 DUAL 2-T0-4 LINE DECODER 
74HC 154 4-T0-16 LINE DECODER 
74HC 155 DUAL 2-T0-4 LINE DECODER 
74HC 237 3-T0-8 LINE DECODER/LATCH 
74HC 238 3-T0-8 LINE DECODER 
74HC4028 BCD-TO DECIMAL DECODER 
74HC4514 4-T0-16 LINE DECODER/LATCH 
74HC4515 4-T0-16 LINE DECODER/LATCH 
74HC4511 BCD TO 7 SEGMENT L/D/D (LED) 
74HC4543 BCD TO 7 SEGMENT L/D/D (LCD) 

DECODER (Continued) 
BCD TO DECIMAL DECODER 
42 

voe A B c D Y9 Y8 Tl 

Yl Y2 Y3 Y4 i5 Y6 GND 

3-T0-8 LINE DECODER/LATCH 
137 

voe YO Yi Y2 Y3 Y4 y5 Y6 

A B C GL G2 Gl Y'7 GN"D 

Equivalent Equivalent Pin 
LSTTL CMOS. Number 

LS42 *4028 16 
LS131 16 
LS137 16 
LS137 16 
LS138 16 
LS138 16 
LS139 4556,*4555 16 
LS154 *4515 24 
LS155 *4556 ''~4555 16 

16 
16 

4028 16 
*LS154, 1<LS159 4514 24 
*LS154,*LS159 4515 24 

1~S47 .ts48,~S4~r 4511 16 

LS47,LS48,LS49 4543 16 

'~ Suggested alternative 

3-T0-8 LINE DECODER/LATCH 
131 

voe Yo Yi Y2 Y3 Y4 Y5 Y6 

3-T0-8 LfNE DECODER 
138 
Tl38 

voe YO Yl Y2 Y3 Y4 Y5 Y6 

A B 0 G2A G2B Gl Y'7 GND 

30 



DECODER (Continued) 

DUAL 2-T0-4 LINE DECODER 
139 
Tl39 

VCC 2G 2A 2B 2YG 2Yl 2Y2 2Y3 

lG lA lB lYO lYl 1Y21Y3 GND 

DUAL 2-T0-4 LINE DECODER 
3-T0-8 LINE DECODER 
155 

le lG B 1Y3 1Y2 lYl lyO GND 

3-T0-8 LINE DECODER 
238 

yQ Yl Y2 Y3 Y4 Y5 Y6 

A B 0 G-2A G2B Gl Y7 GND 

4-T0-16 LINE DECODER 
154 

3-T0-8 LINE DECODER/LATCH 

31 

237 

Vee yO Yl Y2 Y3 Y4 Y5 Y6 

A B 0 GL G2 Gl Y7 GND 

BCD-TO-DECIMAL DECODER 
4028 

Y3 Yl B C D A Yg 

Y3 Yl B C A Y8 

Y4 Y2 YO Y7 yg Y5 Y6 GND 



DECODER (Continued) 

BCD TO 7 SEGMENT LATCH/DECODER/DRIVER 
4511 

B LT BI LB:: D A GND 

4-T0-16 LINE DECODER/LATCH 
4515 

INHIBIT 
voe D 

INfJ, D C SJD8il SB Sg 814 815 812 

ST "113 

A B 87 85 85 

STROBE A B 07" 86 85 84° 83 Si $2 SQ GND 

32 

4-T0-16 LINE DECODER/LATCH 
4514 

INHIBIT 
v 00 D c SJO sn ss Sg SJ.!b s15 s12 813 

STROBE A B 87 86 85 84 83 Sl Sz SO GND 

BCD-T0-7 SEGMENT LATCH/DECODER/LCD 
DRIVER 

4543 

LD C B D A PH Bl GND 



ENCODER 

Type 
Function 

Number 

74HC 147 10-T0-4 LINE PRIORITY 
74HC 148 8-T0-3 LINE PRIORITY 

ENCODER 

10-T0-4 LINE PRIORITY ENCODER 
147 

ENCODER 
ENCODER 

OUTPUT 
VCC NC D 

OUTPUT 

D 3 2 1 9 

4 A 

INPUTS OUTPUTS 

33 

Equivalent Equivalent Pin 
LS TTL CMOS. Number 

LS147 16 
LS148 1,4532 16 

.;, Suggested alternative 

8-T0-3 LINE PRIORITY ENCODER 
148 

4 AO 

5 6 7 EIA2Al 



REGISTER 

0 ~ Function Equivalent Equivalent Pin 

"" LS TTL 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 LS299 *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) 

REGISTER 

8-BIT SERIAL-IN/PARALLEL-OUT SHIFT 
REGISTER 

164 
Tl64 

Vee QH .QG QF QEI OLEIAR CLOCK 

OK 

A B QA QB QC QD GND 

8-BIT PARALLEL-IN/SERIAL-OUT SHIFT 
166 

sJ.ill'J:(' 
Vee LOAD H ®I G F E CLEAR 

SERIAL A B C 
IN 

* Suggested alternative 

8-BIT PARALLEL-IN/SERIAL-OUT SHIFT 
REGISTER 

165 
CLOCK SERJAL 

B A INPur QH 

!NH 

s/y; 
OK 

SHIFT CLOCK E F G H 
LOAD 

QH 

GND 

QUAD D FLIP-FLOP (3-STATE) 
173 

34 

DATA ENABLE 
INPUTS 
~ 

VcoOLEAR 1D 2D :3D 4D G2 Gl 

~ lQ 2Q :3Q 4Q CLOCK ram 

OUTPUT CONTROL • 



REGISTER (Continued) 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER 
194 

CLEAR A B 
SHIFT 
RIGHT 

D SHIFT GND 
LEFl' 

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

299 DIRECT CLEAR 
323 SYNCHRONOUS CLEAR 

SO SR 

G q/QG rVQE c/ooJy/QA QA' CL 

3 

SO &1, (}2 ,q/QG rVQE lVQA QA' CLll.AR GND 
OU'I'PUT o/oc 
co,~TROLS 

8-BIT LATCH/SHIFT REGISTER 
597 

B DEFGHGND 

35 

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

195 

voe QA QB QC QD 

CLE.AR J K A B 
'-.,,-----' 

D GND 

SERIAL INPUTS 

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

SCLR 
voe QA sr G RCK scK 

QB QC QD QE QF QG QH GND 

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

WRITE 
SELEC'f ENABLE OUTPUTS 

DATA,----"--..,~,.----'-------\ 

Vee Dl WA WBWRITERFAD Ql Q2 

D2 D3 D4 RB RA Q4 Q3 GND 
'---.,-----' ~ ~ 

DATA READSELEWr OlYrPUTS 



REGISTER (Continued) 

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

4094 

v00 OE Q5 Q6 Q'7 Qs 

4 
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COUNTER 
Type 

Function 
Equivalent Equivalent Pin 

Number 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 1<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 
7/.11,-, C:::0'1 0 T'>T'T' n,,,-..,,...mT'n ITIT1'TATI .... r r"ATT1'Trf'T~n ...- rorr.0 

.LO /--tl!U ....J;J.t... u-DJ. _i_ nLU_l_O_i_Lft/UL"ttnL 0UU~LGn L;J.JJL 

74HC 593 8-BIT REGISTER/BINARY COUNTER (3-STATE) LS593 20 
74HC 691 4-BJT BINARY COUNTER REGISTER (3-STATE) LS691 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) LS699 20 
74HC4520 DUAL 4-BIT BINARY COUNTER 4520 16 
74HC I60 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) LS692 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 
74HC4017 DECADE COUNTER/DIVIDER 4017 16 
74HC4.020 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 *LS292 16 
74HC7294 PROGRAMMABLE DIVIDER/TIMER ;,LS294 16 

'" Suggested alternative 

COUNTER 
PRESETTABLE 4-BIT COUNTER 
160 DECADE, ASYNCHRONOUS CLEAR 
161 BINARY, ASYNCHRONOUS CLEAR 
162 DECADE, SYNCHRONOUS CLEAR 
163 BINARY, SYNCHRONOUS CLEAR 

D ENABi.Ei GND 
p 
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SYN. 4-BIT UP/DOWN COUNTER 
190 BCD 

191 BINARY 



COUNTER (Continued) 

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

PROGRAMMALBE DIVIDER/TIMER 
7294 FROM 22 to 215 

B A TP OLKl OLK2 NO Q GND 

DUAL 4-BIT BINARY COUNTER 
393 

PROGRAMMABLE DIVIDER/TIMER 
7292 FROM 22 to 231 

B E TPl CLKl 
CLK2 

DUAL DECADE COUNTER 
390 (BI-QUINARY OR BCD) 

Q GND 

8-BIT BINARY COUNTER ~!ITH OUTPUT 
REGISTER (3-STATE) 

590 
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COUNTER (Continued) 

8-BIT BINARY COUNTER WITH INPUT 
REGISTER 

592 

B DEFGHGND 

SYNCHRONOUS COUNTERS/REGISTER WITH 
MULTIPLEXED 3-STATE OUTPUT 

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

ENABLE I)/6 
QC QD T LOAD G SELECT 

CCLR CCK A B C D ENABLE ' RCK GND 
p 

DECADE COUNTER/DIVIDER 
4017 

RCLR 

Q5 Ql QO Q2 Q6 Q7 Q3 GND 

39 

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

OUTPUTS) 
593 

voe 

8 

P/QA C/QC JVQE (\/QG CLOAJ: 
!J/QB I)/QD F/QF IVQH GND 

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

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

~r~~E ENABLE B/6 

voe QA QB QC QD T LOAD G SELECT 

UP/ C CK A B C D ENABLE RCK GND 

DOWN p COLEAR 

14-STAGE BINARY COUNTER 
4020 

CLOCK 

Vee Qll QlO QB Q9 CLEAR Ql 

Ql2 Ql3 Ql4 Q6 Q5 Q7 Q4 GND 



COUNTER (Continued) 

OCTAL COUNTER/DIVIDER 
4022 

Ql QO Q5 Q6 NC GND 

12-STAGE BINARY COUNTER 
4040 

voe Qll QlO QB 

Ql2 Q6 Q5 Q7 

DUAL DECADE COUNTER 
4518 
DUAL BINARY COUNTER 
4520 

Q9 

Q4 

CLEAR GLOOR Ql 

Q3 Q2 

2CLOCK 
ENABLE. 

GND 

2CLEAR 

voe ~ 2Q3 2Q2 2Ql 2QO J 2CLOCK 

lCLEAR 

7-STAGE BINARY COUNTER 
4024 

voe NC Ql Q2 NC Q3 NC 

CLOCK CLEAR Q'7 Q6 Q5 Q4 GND 

14-STAGE BINARY COUNTER/OSCILLATOR 
4060 

CLEAR 

voe QlO Q8 Q9 ¢0 ¢0 

QlO Q8 Q9 CLR ef>I ¢0 ijio 

Q5 Q7 Q4 

Ql2 Ql3 Ql4 Q6 Q5 Q7 Q4 GND" 

PROGRAMMABLE DO\<JN COUNTER 
40102 DUAL BCD 
40103 8-BIT BINARY 

voe SPE Gg7ZDJ7 J 6 J 5 J 4 APE 

CLOCK-- JO Jl J2 J3 GND 
CLEAR 

CJ/CE 

40 



MULTIPLEXER 
Type 

Function 
Equivalent Equivalent 

Numher LSTTL CMOS. 
74HC4016 QUAD BILATERAL SWITCH 4016 
74HC4051 8-CHANNEL ANALOG MULTIPLEXER 4051 
74HC4052 DUAL 4-CHANNEL ANALOG MULTIPLEXER 4052 
74HC4053 TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 4053 
74HC4066 QUAD BILATERAL SWITCH 4016,4066 
74HC4316 QUAD BILATERAL SWITCH ;,4016 
74HC4351 8-CH. ANALOG MUX. WITH ADD. LATCH >'<4051 
/4HC4352 DUAL 4-CH. ANALOG MUX. WITH ADD. LATCH *4052 
74HC4353 TRIPLE 2-CH. ANALOG MUX. WITH ADD. LATCH ;,4053 
74HC 151 8-CHANNEL MULTIPLEXER LS151 *4512 
74HC 153 DUAL 4-CHANNEL MULTIPLEXER LS153 *4539 
74HC 157 QUAD 2-CHANNEL MULTIPLEXER LS157 
74HC 158 QUAD 2-CHANNEL MULTIPLEXER (INVERTING) LS158 
74HC 251 8-CHANNEL MULTIPLEXER (3-STATE) LS251 ;,4512 
74HC 253 DUAL 4-CHANNEL MULTIPLEXER (3-STATE) LS253 ;,4539 
74HC 257 QUAD 2-CHANNEL MULTIPLEXER (3-STATE) LS257 
74HC 258 QUAD 2-CHANNEL MULTIPLEXER 

(3-STATE/INVERTING) LS258 
74HC 298 QUAD 2-CHANNEL MULTIPLEXER/REGISTER LS298 
74HC 352 DUAL 4-CHANNEL MULTIPLEXER L5352 ;,4539 
74HC 353 DUAL 4-CHANNEL MULTIPLEXER (3-STATE) LS354 ;,4539 
74HC 354 8-CHANNEL MULTIPLEXER/REGISTER LS354 *4512 
74HC 356 8-CHANNEL MULTIPLEXER/REGISTER LS356 ;,4512 

* Suggested alternative 

MULTIPLEXER 

8-CHANNEL MULTIPLEXER DUAL 4-CHANNEL MULTIPLEXER 
151 voe D4 D5 D6 07 A B 

D3 D2 Dl DO Y W STROBE GND 

QUAD 2-CHANNEL MULTIPLEXER 
157 NONINVERTED DATA OUTPUTS 

41 

153 voe 20 A 203 202 201 200 2Y 

lG B 103 102 lCl lCO lY GND 

QUAD 2-CHANNEL MULTIPLEXER 
158 INVERTED DATA OUTPUTS 

VCD SIIDffi 4A 4- B fi 3A .'3B 3Y° 

SELECT lA lB 2A 2B 2Y GND 

Pin 
Number 

14 
16 
16 
16 
14 
16 
20 
20 
20 
16 
16 
16 
16 
16 
16 
16 

16 
16 
16 
16 
20 
20 



MULTIPLEXER (Continued) 

8-CHANNEL MULTIPLEXER (3-STATE) 
251 

B C 

3 0 y W GND 
STRom 

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

voe OE 4A 4B 4Y 3A 3B 3Y 

SELECT lA lB l Y 2A 2B 2Y GND 

QUAD 2-CHANNEL MULTIPLEXERS WITH 
OUTPUT REGISTER 

298 

WORD 
SELECT 

B2 A2 Al Bl 02 02 Dl GND 

DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 

253 

voe 20 A 203 202 201 200 2Y 

103 102 101 100 lY GND 

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

voe OE 4A 4B 4Y 3A 3B 3y 

DUAL 4-CHANNEL MULTIPLEXER 
352 

Vee 2""G A 203 202 201 200 2Y 

lG B 103 102 101 100 l y GND 
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MULTIPLEXER (Continued) 

DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 
353 

Vee 2C 2C3 2C2 2Cl 200 2Y 

lG B 103 102 101 lCO lY GND 

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

356 

voe y w G3 82 SC 

D7 D6 D5 D4 03 D2 Dl DO 
CLOCK 

8-CHANNEL ANALOG MULTIPLEXER 
4051 

CONTROL 

voe 3 A B 

5 INHIBIT VEE GND 

43 

8-CHANNEL MULTIPLEXER WITH LATCH 
(3-STATE) 

354 

D7 D6 D5 N D3 D2 Dl DO DO GND 

QUAD BILATERAL SWITCH 
4016 

Voe lC 40 4 I/O 10/1 30/J 3I/0 

ivo 10/I 20/I 21/0 20 30 GND 

DUAL 4-CHANNEL ANALOG MULTIPLEXER 
4052 

vcc CUlvlMON 
2X lX X 



MULTIPLEXER (Continued) 

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
4053 

lY Qy 
lZ G011'°N OZ INHIBITVEE GND 

QUAD BILATERAL SWITCH 
4316 

Vee 1 0 40 4 I/0 40/I 30/I 3 vo v EE 

10 40 41/0 40/I 30/I 31/0 

lI/O 

1I/010/I20/I2I/O 20 30 EN GND 

DUAL 4-CHANNEL ANALOG MULTIPLEXER 
WITH ADDRESS LATCH 
4352 

COMMON 
Voe 2X lX x OX 3X N c A B LE 

QUAD BILATERAL SWITCH 
4066 

voe 10 40 4VO 4cVI 3cVI 31/0 

lVO lcVI 20/1 21/o 20 3c GND 

8-CHANNEL ANALOG MULTIPLEXER 
WITH ADDRESS LATCH 
4351 

Vee 2 

NO 
OO:M:MON 

I/0 

CONTROL 

A NC B 0 LE 

EN 1 EN2 VEE GND 

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
WITH ADDRESS LATCH 
4353 

44 



COMPARATOR 
Type 

Function 
Number 

74HC 85 4-BIT MAGNITUDE COMPARATOR 
74HC 688 8-BIT EQUALITY COMPARATOR 
74HCT688 8-BIT EQUALITY COMPARATOR 

COMPARATOR 

4-BIT MAGNITUDE COMPARATOR 
85 

ADDER 

Type 
Number 

74HC 283 

ADDER 

B2 A2 Al Bl AO BO 

B3 A(B A=B A)B A,>B A=B A<B GND 
'------y---' 

OAS OADE INPUTS OUTPUTS 

Function 

4-BIT BINARY FULL ADDER 

4-BIT BINARY FULL ADDER 
283 

45 

Equivalent Equivalent Pin 
LS TTL CMOS. Number 

LS 85 *4063, *4585 16 
LS688 20 
LS688 20 

* Suggested alternative 

8-BIT EQUALITY COMPARATOR 
688 
T688 v00 P= o Q7 P7 Q6 P6 Q5 p5 Q4 P4 

P=Q Q7 P7 Q6 P6 Qb p5 Q4 

G p4 

pO Pl P2 P3 

ii pO QO pl Ql P2 Q2 P3 Q3 GND 

Equivalent Equivalent Pin 

LS TTL CMOS. Number 

LS283,LS83 4008 16 



ALU 
Type 

Function 
Number 

74HC 181 ARITHMETIC LOGIC UNIT 
74HC 182 LOOK AHEAD CARRY LOGIC 

ALU 

ARITHMETIC LOGIC UNIT/FUNCTION 
GENERATOR 

181 
*: OPEN DRAIN OUTPUT 

B2 A3 B3 G Crr+4 

BO F3 

BO AO 83 82 Sl SO On M FO Fl FZ GND 

PARITY TREE 
Type 

Function 
Number 

Equivalent Equivalent 
LS TTL CMOS. 

LS181 
LS182 

LOCK AHEAD CARRY GENERATOR 
182 

Vee P2 G2 On CntxOn+y G Cn+-z 

Equivalent Equivalent 
LS TTL CMOS. 

74HC280 9-BIT PARITY GENERATOR/CHECKER LS280 ~<4531 

PARITY TREE 

9-BIT ODD/EVEN PARITY GENERATOR/ 
CHECKER 

280 
E D 0 B A 
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Pin 
Number 

24 
16 

Pin 
Number 

14 



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: 

(!) 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 JED EC Standard 7 A. This permits 

interchangeability of devices between manufacturers for greater end-user convenience. Increasing 

the speed of the TC74HCxxxA 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. 

12) 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 C2MOS 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 •• 

TC74xxx series TC74xxx A series 

method pin TC74HCOOP TC74HC74P TC74HCOOAP TC74HC74AP 

Current Injection Input >±70mA • >±70mA • >±300mA >±300mA 

(static trigger) Output >±300mA >±300mA >±300mA >±300mA 

Input >±250V >±250V >±250V >±250V 

Charge Injection Output >±250V >±250V >±250V >±250V {dynamic trigger) 

Power supply >±250V >±250V >±250V >±250V 

• Input protection resistor limits current 

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-l(a)). This circuit suppresses 

excess current flow in the input terminal when the input voltage is higher than V cc 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 the polysilicon. 

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-l(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 

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 

(a) 
TC74HCxxx series 
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(b) 

TC74HCxxxA series 



Table 3-2 ESD Test Result 

(a) MIL Method ( C=lOOpF ,R= 1.5KQ) 

TC7411COOP TC74HCOOAP 

T TTT T 

123456 8910111213 

! ! l ! ! 11 ! ! 1 ! ! =:: 111111 u u u 
(b) EIAJ Method (C=200pF ,R=OQ) 

TC74HCOOP 

500 
400 x )( )( )( x x )( )( 300 

200 

TC74HCOOAP 

Destruction voltage 

•Normal x Destruction ...!... Discharge stopped 

(c) Test Circuit 

R 
~ 

Vcc•(N) 

r "' t 
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3-1 Features 

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

(1) High Speed Operation: Same as LSTTL 

(2) Low Power Dissipation: Same as standard CMOS series (fl W) 

(3) Output Drive Capability: Capable of directly driving 10 LSTTL loads (Standard output type). 
Capable of directly driving 15 LSTTL loads (Buffer output type). 

(4) High Noise Immunity: HC/HCU Type··· 45% Vee (Typ.) 
HCT Type ......... 25% Vee (Typ.) 

(5) Wide Operating Voltage Range: 
HC/HCU Type ··· 2 to 6V 
HCT Type ......... 4.5 to 5.5V 

(6) Wide Operating Temperature Range:-40 to + 85'C 

(7) Self-contained static electricity protective circuit: 
±500V (typ.) by EIAJ method 
±3000V (typ.) by MIL STD method 
(All inputs and outputs) 

(8) Ample Latch up Capacity: Total input and output ±300 mA and above. 

(9) Based on the same pin connection and function with LSTTL, 
and line up with CMOS original version. 

(10) Wide product Line up: Over 200 types 

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

Parameter HS-·C2MOS LSTTL HS-C2MOS C2 MOS 
(TC74HCxxxA) (TC40Hxxx) (TC4xxx) 

Propagation Delay Time 6ns typ 9ns typ 15ns typ 65ns typ GATE (CL =15pF) 
Maximum Clock Frequency SOMHz typ 45MHz typ 20MHz typ 2MHz typ J/KF • F (CL=15pF) 
Quiescent Power Dissipation 0.01 flW typ SmW typ 0.01 fl w typ 0.01 fl w typ (GATE) 

V1H 3.5V min 2.0V min 4.0V min 3.5V min 
Input Voltage 

V1L 1.5V max O.SV max 1.0V max 1.5V max 

I loH I 4mA min•l 0.4mA min•2 0.36mA min•3 0.42mA min•3 
Output Current 

loL 4mA min 4mA min O.SmA min 0.42mA min 

Operating Voltage Range 2~6V 4.75-5.25V 2-sv 3-lSV 

Operating Temperature Range -40-85°C o-10°c -40-85°C -40-85°C 

Table 3-2 Comparison of Logic Family Characteristics 
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Condition 

Vee =5.0V 
Ta=25°C 

Over temperature 
and voltage range 

Vee =5.0V 
Over temperature 
range 

•l Vce=4.5V 
•2 Vee=4.75V 
•3 Vee=5V 

Over temp. ra~ 



3-2 Method of Designating the TC74HC Series 

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

TC74HC0 C=:J DD D 
L_6) T T T T 

I 

Other information (as required) 

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) 

(Examp~e) TC74HCT240AP 

High Speed C2MOS IC which is pin and functionally compatible with the bipolar 74LS240 

Input is designed for TTL voltage levels, and direct driving from LSTTL is possible. 

Package type is plastic Dual Inline Package (DIP). 

(1) "TC" 

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: 

TC74HC04A TC74HCU04A TC74HCT04A 

Logic Diagram -{>o-----!)o--- --1>- -{>o-----!)o---

lnput~Output '~[L 'tl_ 'TL Voltage transfer 
characteristics 

2.5V 2.5V l.4V 
--7 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 ········· Product with same pin connections and function as 74LS series. 

(Example) 74LS240-74HC240 

4000-40199 ········· Product with same pin connection and function standard 

4500-4599 CMOS 4000B/4500B series. 

(Example) 40102B-74H01lH02 

4300-4399 · ···· · ··· Function unique to 7 4HC series. 

7000-7999 

(4) Revision Level 

However, some function approaches LSTTL or 4000B series. 

(Example) Same function with 74HC7266A-74LS266. 

However, output is of normal buffer structure (Not open drain). 

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. 

52 



(5) Package Type 

English characters showing type of package. 

P ········· dual in line package (DIP) Plastic 

F ········· 200 mil small outline IC (SOIC) Plastic 

FN ········· 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: 

-TP l or -TP 2 

-EL 
Adhesive Tape and Reel (Difference in pin 1 position) 

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 ,;1e 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- 7 v 
DC Input Voltage VIN -0.5 -Vcc+0.5 v 
~' 

VoUT v DC Output Voltage -0.5 -Vcc+0.5 
Input Diode Current I1K ±20 mA 

Output Diode Current Im ±20 mA 

DC Output Current IotJT 
±25 (standard type) mA 
±35 (buffer type) 

DC Vee/Ground Current Ice 
±50 (standard type) mA 
±75 (buffer type) 

Power Dissipation Po 500(DIP) */180(SOIC) mW 
Storage Temperature Tstg -65 -150 oc 
Lead Temperature lOsec TL 300 oc 

* 500m W in the range of Ta=-40°C- 65°C. From Ta=65°Cto 85°C 

a derating factor of- lOm W /°C shall be applied until 300m W. 
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Table 4-2 

Parameter Symbol Explanation 

Supply Voltage Vee 
Indicates the voltage range in which the IC does not present breakdown, 
deterioration of characteristics or reduced reliability. 

DC Input Voltage V1N 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 l1K 
due to latch-up when input current or output current flows. 

Output Diode Current loK 
* Practically, the design in which DC current flows is not recommended. 

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. 

DC Vee/Ground Current Ice 
As Vcc/GN D current includes output current, in the case of an IC having 
many output terminals, substantial Vcc/GND current can flow. 

Power Dissipation Po 
Indicates consumption power not causing breakdown of the over the entire 
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. 

Lead Temp. and Time TL 
Indicates the conditions when soldering is carried out after IC mounted 
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 v 
Input Voltage Vr'.\ 0 -Vee v 
Output Voltage VocT 0 - Vee v 
Operating Temperature Topr -40 - 85 oc 

0 - lOOO(Vee=Z.OV) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) ns 

o- 400(Vcc=6.0V) 
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(bl 74HCT Type 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 4.5 ~ 5.5 v 
Input Voltage VIN 0 - Vex; v 
Output Voltage VoUT ' o- Vee v 
Operating Temperature Topr -40 - 85 oc 
Input Rise and Fall Time tr, tr 0 ~ 500 ns 

Table 4-4 

Parameter Symbol Explanation 

Supply Voltage Vee Indicates supply voltage range guaranteeing normal operation of the IC. 

Input Voltage V1N Indicates supply. voltage range guaranteeing normal operation of the IC. 
Output Voltage Vour 

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

Input Rise and Fall Time tr, It 
Indicates rise and fall time range of input signal which will not cause 
malfunction due to oscillation of the output. 

4-3 DC characteristics 

Table 4-5 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 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1. 5 - - 1. 5 -

Input Voltage VIH 4. 5 3. 15 - - 3. 15 - v 
6. 0 4.2 - - 4.2 -

2.0 - - 0. 5 - 0.5 Low- Level * * 
V1L 4.5 -- -· 1. 35 - 1. 35 v lnput Voltage 

6.0 - - 1. 8 - 1. 8 
2.0 1. 9 2. 0 - 1. 9 -

V1N= 
IOH =-20µ A 4.5 4.4 4. 5 - 4. 4 -

High-Level** 
Vm 6.0 5. 9 6. 0 - 5. 9 - v 

Output Voltage V1HorV1L la1 =-4 mA* 4.5 4. 18 4. 31 - 4. 13 -

lOH =-5. 2md' 6.0 5.68 5.80 - 5.63 -

2.0 - 0. 0 0. 1 - 0. 1 

V1N = 
101, =20 µA 4.5 - 0.0 0. 1 - 0. 1 Low-Level 

VoL 6.0 - 0. 0 0. 1 - 0. 1 v Output Voltage V111orV1L 
IoL =4 mA* 4. 5 - 0. 17 0. 26 - 0.33 
loL =5. 2mA* 6.0 - 0. 18 0.26 - 0.33 

3-State Output 
Iaz VIN =V111 or V 1L 

6.0 - - ±0. 5 - ±5. 0 Off-State Current Vour =Vee or GND 
Input Leakage Current l1N V1N =Vee or GND 6.0 - - ±0.1 - ±1. 0 

lGATE 6.0 - - 1. 0 - 10. 0 
µA 

Quiescent Supply Current** Ice 
V1'1 = LFF 6.0 - - 2. 0 - 20.0 Veeor GND jMSI 6. 0 - - 4. 0 - 40.0 

Note) • Buffer Type assumes 1.5 times value, respectively. 

CIIOH I =IcL =6mA, 7.SmA) 
**Items guaranteed to exceed JEDEC standard 7A. 
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Table 4-6 JEDEC Standard No. 7 A (DC Electrical characteristics) 

TEST CONDITION 
Ta 25°C Ta 40 -85°C UNIT PARAMETER SYMBOL 

Vee MIN. TYP. MAX. MIN. MAX. 
2. 0 1. 5 1. 5 High-Level 

VrH 4. 5 3. 15 - - 3. 15 - v Input Voltage 
6.0 4. 2 - - 4.2 -

2.0 0. 3 0. 3 Low-Level 
VrL 4.5 - - 0. 9 - 0. 9 v Input Voltage 

6.0 - - 1. 2 - 1. 2 
2.0 1. 9 1. 9 

IOH =-20µA 4.5 4.4 - - 4. 4 -
High-Level 

Vm 
VrN= 

6.0 5.9 - - 5. 9 - v Output Voltage VrHorVrL IOH =-4 mA* 4.5 3.98 - 3.84 
IOH =-5. 2mA: 6.0 5.48 - - 5.34 -

2.0 0. 1 0. 1 
IoL =20 11 A 4.5 - - 0. 1 - 0. 1 Low-Level 

VoL 
VrN= 

6.0 - - o. 1 - 0. 1 v Output Voltage VniorVrL IoL -4 mA* 4. 5 0.26 0. 33 
IoL =5. 2mA* 6.0 - - 0.26 - 0. 33 

3-State Output 
Ioz VrN -VrH or VrL 6.0 - - ±0. 5 - ±5. 0 Off-State Current VoUT =Vee or GND 

Input Leakage Current l1N Vr:.; -Vee or GND 6.0 ±0.1 ±1. 0 µA 
1GATE 6.0 - 2.0 20.0 

Quiescent Supply Current Ice 
VrN= [FF 6.0 - - 4.0 -- 40.0 Vccor GND JMSI 6.0 - - 8.0 80.0 

Note) •Buffer Type assumes 1.5 times value, respectively. 

CIIOHl=IoL=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 

V1H 
the minimum value is guaranteed. Judgement in this case is made by confirming 

Input Voltage that it is above the prescribed VoH when output voltage should be at a high level, 
and below the prescribed Vol when output voltage should be at a level. 

Low-Level 
VIL 

This is an input voltage capable of setting the input of the IC to a iow ievei, and 
Input Voltage the maximum value is guaranteed. The method of judgement is the same as V1 H. 

This is an output voltage such that when each input terminal is connected to V1 H 
High-Level 

VoH 
or V1L, the output level goes high. In this case, there is guaranteed a minimum 

Output Voltage value of output voltage obtainable when the specified output current (loH ) flows 
out. 

This is an output voltage such that when each input terminal is connected to V1 H 
Low-Level 

Vol 
or V1 L, the output level goes low. In this case, there is guaranteed a maximum 

Output Voltage value of output voltage obtainable when the specified output current (I OL ) flows 
out. 

Input Leakage This is the current flowing at the input terminal when a voltage is impressed on 

Current l1N the input terminal of IC. Normally, this current is so small that measurement is 
made with the maximum value of supply voltage. 

3-State Output 
loz 

This is the leakage current flowing at the output terminal when the output is in a 
Off-State Current high impedance state, the device having a three state output or open drain output. 

Quiescent Supply This is the current flowing from Vee terminal into the IC when \k:c or GND level 

Current Ice 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 Vee 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 

Parameter Symbol Explanation 
Drawing NO. 

HC HCT 

tTL H 
Indicates the time during which the output voltage (VoH, VoL) rises 

Output Transition Time from 10% to 90%, and the time during which the output voltage falls 
trH L down from 90% to 10%. 

Indicates the time between input signal appliation and output ( i ) (iv) 

Propagation Time tpL H response detection. tpLH is the case in which the output changes from 
!pH L low level to high level, and tpHL is the case in which the output 

changes from high level to low. 

Output Disable Time tpLZ Indicates the time, between when signal is applied to the output 
tpH Z control terminal and 3 state output is set to a high impedance state. 

Indicates the time, between when signal is applied to the output (iii) (vi) 

Output Enable Time tpZL control terminal and 3 state output becomes a low or high level from 
tpz H the high impedance state. 

Maximum Clock Frequency IMAX 
Indicates the maximum frequency at which the IC operates (ii) (v) 
normally. 

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

Parameter Symbol Explanation 
Drawing NO. 

HC HCT 

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 Is changes. For example, when the data is read in at a rise of next 
dock 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. 

Minimum Hold Time lh 
Regarding certain data, indicates the time in which the data must be 
held after the input regarding that data (clock, etc.) has changed. 

( ii ) ( v) 

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

etc.). 

Minimum Pulse Width tw 
Indicates the minimum pulse width that a clock input, etc. is 
acceptable as a normal signal. 

Clock Frequency f Indicates the clock frequency that is operated the IC normally. 

Pera meter Symbol Explanation 

Input Capacitance C1N Indicates the capacitance between input and GND. 

Output Capacitance Cour 
Indicates the capacitance associated with a 3 state output or a open drain output 
in the high impedance state. 

Fig. 4-1 Output Connection Diagram 

Measurement 
Point 

Vee 

RL Measurement 
Point 

Measurement 
Point 

To ou t_p_u_t-~1~--o 

Terminal 1CL 
To output 
Terminal 

To output 
Terminal 

CMOS Output Open Drain Output 3 State Output 

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

(1) HC Type 

i ) t TLH • t THL • t pLH • t pHL 

INPUT 

INVERTING 
OUTPUT 

tr 6ns 

ii) tw,ts ,th ,trem 

CLOCK 
INPUT 

DATA 
INPUT 

OUTPUT 

SET,RESET 
or PRESET 

Active 
state 

tr 6ns 

t THL t TLH 

Inactive state 
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iii) t pLZ ,t pHZ ,t pZL ,t pZH 

OUTPUT 
DISABLE 

OUTPUT: 

50% 

LOW TO OFF TO LOW-------r 

OUTPUT: 
HIGH TO OFF TO HIGH 

(2) HCT Type 

OUTPUTS 
ENABLED 

iv) t TLH 't THL • t pLH • t pHL 

INPUT 

OUTPUT 

10% 

tpZL 

tpZH 

OUTPUTS 
DISABLED 

tr6ns 

tTLH 

tpHL tpLH 
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Vee 

GND 

VO!! 

VOL (7'GND) 

VoH 'T(Vee> 
50% 

VOL 
OUTPUTS 
ENABLED 

3V 

GND 

VOH 

VOL 



V) tw ,t su ,th ,trem 

CLOCK 
INPUT 

DATA 
INPUT 

OUTPUT 

SET ,RESET 
or PRESET 

tr 6ns 

___ _, 

Active 
State 

1.3V 

vi) t pLZ • t pHZ 't pZL 

tr 6ns 

OUTPUT 
DISABLE 

lpLZ 

OUTPUT: 
LOW TO OFF LOW 

OUTPUT: 
HIGH TO OFF HIGH 

OUTPUTS 
ENABLED 

-------------- 3.0V 

'-------- GND 

3.0V 

1.3V 

~--+-------..J------- GND 

Inactive state 

't pZH 

6ns 

t .3V 

1.3V 

OUTPUTS OUTPUTS 
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. Tiw purpose of a general qualifying symbol is to accurately portray the logic 

f1_mdion of the <levicP. 

general quarifying symbol 

outline 

[ * * * * 
input } ""''"' lj It vs lines 

* * * * 

*:qualifying symbol locations for inputs and outputs 

5-2 Qualifying Symbols 

(!) 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". 

2K Even element. If an even number of inputs are at internal logic "1" then the output is 
at internal logic "1". 

2K+l 
Odd element. If an odd number of inputs are at internal logic "1" then the output is 
at internal logic "1". 

1 Buffer element without amplified output. 

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

_LT Schmitt-trigger. 
It has hysterisis characteristic. 

___JL_ Retriggerable monostable element. 

_l_JL_ Non-Retriggerable monostable element. 

Jl...QJL Astable element 

S1l_Qfi Synchronous-starting astable element. 

SlQlfl_ Synchronous-stopping astable element. 

SRGm Shift register. "m" :number of bits. 

CT Rm 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 

XIY 
Coder or code converter. X and Y may be replaced by appropriate indications of the 
codes used. 

MUX Multiplexer I data selector. 

DMUXorDX Demultiplexer. 

L Adder. 

P-Q Subtractor. 

CPG Look-ahead carry generator. 

71: Multiplier. 

COMP Comparator. 

ALU Arithmetic logic unit. 

ROM Read only memory. 

RAM Random access memory. 

FIFO First-in First-out memory. 

I=O When power is switched ON, the element goes to internal logic "O". 

I=l When power is switched ON, the element goes to internal logic "1". 

t1 32 
1 Delay element with specified delay times. 
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(2) Inputs and Outputs Qualifying Symbols 

symbol definition 

---<I Logic negation at an input. An external logic "0"("1") produces an internal logic "1"("0"). 

I>-- Logic negation at an output. An internal logic "0"("1") produces an external logic "1"("0"). 

~ Porlarity indicator at an input. A "L" (Low) level active. 

f"----- Porlarity indicator at an output. A "L" level active. 

f=l-- Porlaroty indicator at an input where the signal flow is from right to left. 

------1 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. 

--l> ~, o~, L~H 
0 
The above transitions J!.roduce the internal I o_g_i c active. 

Dynamic input 

-{> 
Positive logic. Negative logic. 

,~o ,~o 
The above transitions _Q_roduce the internal lo_g_ic active. 

Dynamic input Porlarity indicate. 

-"'I> H~L 
The above transitions produce the i nterna I logic active. 

-tj Non-logic connection. 

~ Input for analog signals. 

(3) Symbols of the internal connection 

symbol definition 

:_3:_ __ A logic "1" at the left-hand side produces a logic "O" at the right-hand side. 

__ ] ___ Negated internal connection. A logic "1" at the left-hand side produces a logic "O" at 
the right-hand side. 

---r-· Dynamic internal connection. A transition from internal logic "O" to internal logic 
"1" at the left -hand side produces a transistory logic "1" at the right-hand side. 

r----- Internal input (virtual). This input is always at internal logic "1" state unless this is 
overridden or modified. 

-----1 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 

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

-L[[ Schmitt trigger input. 

Of-- Open-drain output without internal pulled-up resistor. 

S:Zf--- Open--drain output with internal pulled-up resistor. 

vf--- Open·-source output without internal pulled-down resistor. 

~f--- Open-source output with internal pulled-down resistor. 

vf--- Three--state output. 

[>f---- Bufferd output. 
(The triangle points in the direction of signal flow) 

---j EN Enable input. 

J, K, D Information inputs of disable elements. 

R,S,T,C Control inputs of disable elements. 

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

--j+m,-1-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. 

---icT~m Content input. 
The internal logic "1" sets the element to the value "m". 

CT~9 f---- Content output. For example, when the input state is "1", the internal registor sets 
"9". 

=DJ Line-grouping symbol. The inputs enclosed by this symbol from a single logic input. 

--1"1","l"f- Fixed-mode input, Fixed-state output. This input (output) is permanently at 
internal logic "1". 
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5-3 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. 

4) 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. 

5) If two affecting inputs or outputs have the same letter and the same identifying number, they are 

ORed together. 

6) If the labels denotimg the function of effected inputs or outputs are numbers (ex. outputs of a 

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. 

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

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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affected 
inputs 

Fig. 5-1 Example for dep·endency notation 

dependency 
symbol 

dependency symbol 
affected 
output 

1 
/. 

affe_cting __,- a 
rnput L_. b 

ffecting 

: ;ut::ftected input_ c 

~~~~-identifying 

number 

with 
dependency symbol 

identifying 
number 

(2) Symbols for dependency notation 

function symbol Input State "1" 

AND G Permits action 

OR v Imposes "1" state 

Negate N Complements state (EX-OR) 

Interconnection z Imposes action 

Control c Permits action 

Set s S=1, R=O 

Reset R S=O, R=1 

Enable EN Permits action 

Mode M Permits action 
(mode selected) 

A dress A Perm its action 
(Adress selected) 

70 

identifying 
number 

d 

! 
I 

dependency 
symbol 

Input State "O" 

Imposes "O" state 

Permits action 

No effect 

Permits action 

Prevents action 

No effect 

No effect 

Prevents action of input 

Prevents action 
(mode not selected) 

Prevents action 
(Ad ress not selected) 



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 

A ---{>--x A ---{>-x -
Inverter X=A 

~=C)-X ~ =D- x 
----

NANO Gate X=A • B=A+B 

r-----
A ~~x 

--- -
NOR Gate B =:[)o- x X=A+B=A • B 

A ~==l>- x 
--

=o---x 
--

AND Gate 
B 

X=A • B=A+B 

A 
=L>-x A --

OR Gate B B~X X=A+B=A • B 

- - ¢ A x X:Don't Care 
¢ ¢ Z:High Clocked Inverter 

A*X A--<{)f-X 
H H L 

(Note 1) H L H Impedance 
¢ ¢ L x z 

-

A*X ¢ A x X:Don't Care 
Transmission Gate A~X H H H Z:High 

(Note 2) H L L Impedance 

¢ ¢ L x z 

EXCLUSIVE-OR ~ =:J.L)-x 
--

Gate 
X=(A +B) •(A +B) 

EXCLUSIVE-NOR A =:::JL)o- x - -
Gate B X=(A • B)+(A • B) 

s s s R D CK Q 

DOQ DOQ H L x x H 
D-Type L H x x L 

X:Don't 
Care 

Flip-Flop CK CKR Q Q CK CKR Q Q L L H s H 6:No 
L L L s L Change 

R R L L x t.. l'ln6 
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Table 6-1 (Cont'd) 

Circuit Function Logic Symbol 

s s 

J/K Type "0' "C' CK CK c: ~\ Q Q Flip-Flop K KR Q Q 

R !( 

Note 1) Clocked Inverter 

A clocked inverter has the circuit shown in Fig. 6-1. 

In this figure, Ql 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 V cc to G ND. 

If ¢ signal is at a high level, Ql 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 Ql and Q4 

turn off, and regurdless of the condition of the A input, 

the output, Bis set to a high impedance condition cut off 

from both V cc and GND. 

That is to say, a clocked inverter can be used as a 

switch to turn off input and output. 

Note 2) Transmission Gate 

Transmission gate has the circuit shown in Fig. 6-2. 

As shown in this figure, Ql is a P-channel MOS FET 

and Q2 is an N-channel MOS FET which are connected 

in parallel. 

If ¢ signal is at a high level, both Ql and Q2 turn on, 

and a signal can be applied in either direction. 

If ¢ signal is at a low level, both Ql and Q2 turn off, 

and no signal can be passed. 
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H 
L 
L 
L 

L 
L 
L 

Logical Equation or Truth Table 

R J K CK Q 

L x x x H 

H x x x L 

L L L s Qn6 
L L H s L 

L H L s H 

L H H s Qnv 
L x x 1.. Qn6 

X Don't Care 
6 No Change 
v Toggle 

A~ x 

Fig. 6-1 Clocked Inverter 

Fig. 6-2 Transmission Gate 



6-2 How to Read Truth Table 

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

Table 6-2 

Symbol I definition 

H High level (Indicates stations ry input or output) 

L Low level (Indicates stationary input or output) 

s Indicates leading edge changing from "L" to "H". 

~ Indicates trailing edge changing from "H" to "L". 

x Don't cate (Either "H" or "L") 

z High impedance state 

a······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 t_) 

_fL One "H" level pulse. 

L_J 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. 

(1) Static power dissipation 

In the case of CMOS I Cs, under the condition in which inputs are fixed at V cc or GND level, either 

N-channel FET or P-channel FET turns off. For this reason, the current from V cc 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 cc , the static power dissipation can be obtained as follows: 

pd (DC)= Vee • Ice 

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

When being driven with a TTL VoH , HCT devices exhibit additional currents (le) as specified on 

HCT device data sheets. 

Therefore, the HCT static power dissipation is dependent on the number of inputs applied with the 

TTL V OH logic voltage level, and can be obtained as follows: 

Pct(DC)=Vcc •Ice +nVcc • 101 • dn 

n: the number of input at 0-2.4V (TTL VrH level) 

d : duty cycle 

le: quiescent current when VrH =2.4V 

(Ref. Technical data sheets) 
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(2) 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 (CL). 

An example is given here for CL = OpF. 

For the inversion of internal gate outputs from low to high level, it is necessary that the electric 

charge corresponding to Ci• V cc be supplied from the Vee line to the internal capacitance Ci. 

Therefore the value obtained by multiplying Ci • V cc to the output inversion frequency 

(Frequency:f) within a certain period corresponds to the mean current to be supplied from the 

V cc 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 
Ice (opr.)=Vcc•I:fn •Cin 

1 fn: frequency of internal operated gate 

As fn is divisible by an integer of input frequency (fir--;), 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: 

Ice (opr.)=Vcc ·fiN•fCi/mn 

The final term is defined as Cm. 
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Dynamic power dissipation with load capacity is given by the following equation: 

Po (opr.) =CPD • Vee2 • fIN • CPD 

Total dynamic power dissipation with load capacity is given by the following equation: 

2 n 2 
Po(opr.)=CPD• Vee• f1N + f<CLn •Vee• fon) 

CL : load capacity 

f o : 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 CPD can not be used. 
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7-2 Standardized Capacitance Power Dissipation (Cpo) Test Procedure 

The purpose of the Cm 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 renaining are measured on a "per device" basis. Each devices unique set up is 

listed in the Table 7-1. "Pin condition Table". 

Measurements for all devices are to be made at Vcc=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 lMHz. Any device with 3-state outputs is measured in an enabled state of outputs. 

In order to determine the Cro 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 Cro value for a device with a common clock, it can be easily obtained by measuring 

both the Cro of a device with only one portion of the device active, and the CPD found with all 

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

Gates: 

Flip-flops: 

Latches: 

Decoders/ 

Switch one input while biasing the remaining input(s) so that the output(s) will 

switch. 

Switch the clock pin while changing the data pin(s) such that the output(s) 

change with each clock cycle. 

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

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: 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 cc and GND, the respective switch capacitance 
should be added to the load capacitance as shown above. 

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

Shift registers: Switch the clock while alternating the inputs so that the device shifts 
alternation l's and O's through the register. 

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

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

Parity Generators: Switch one input. 

Display Drivers: Switch one input so that approximately one-half of the outputs change state. 

ALUs/ Address: Switch the least significant bit. Bias the remaining inputs so that the device is 
alternately adding OOOO(binary) or OOOl(binary) to llll(binary). 

Details of each !C's pin condition are listed in Table 7-1. 

-Explanation of symbol­
V =Vee (+5.0V) 
G =GND ( 0 V) 
H =logic 1 (Vee ) 
L = logic 0 (GND) 
X = don't care. V cc or GND. but not switching 
R = 1.0 kQ pull-up resistor to an additional 5.0V supply other than V cc supply 
0 =open 
P = 50% duty cycle input pulse (shown below) 
Q = 50% duty cycle half frequency out-of-phase input pulse (shown below) 

Vee 

.__ __ ..... l:ND 
Vee 

J 
Q GND 

Input Pulse Waveform 
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Table 7-1 CPD Test Condition 

Pin 
Type 

0 0 ii 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 No. 
1 2 3 4 5 G 7 8 9 0 1 2 3 4 5 G 7 8 9 0 1 2 3 4 

00 p H OXXOGOXXOXXV . . . . . . . . . . 
02 0 p LOXXGXXOXXOV . . . . . . . . . . 
03 p HRXXOGOXXOXXV . . . . . . . . . . 
04 p OXOXOGOXOXOXV . . . . . . . . . . 
08 p HOXXOGOXXOXXV . . . . . . . . . . 
10 l' HXXXOGOXXXOHV . . . . . . . . . . 
11 p HXXXOGOXXXOHV . . . . . . . . . . 
14 p OXOXOGOXOXOXV . . . . . . . . . . 
20 p HOHHOGO xxoxxv . . . . . . . . . . 
21 p HOHHOGO xxoxxv . . . . . . . . . . 
27 p LXXXOGO XXXOLV . . . . . . . . . . 
30 p HHHHHGO OOHHOV . . . . . . . . . . 
32 PLOXXOGOXXOXXV . . . . . . . . . . 
42 0 0 0 0 0 0 0 G 0 0 0 L L L P V . . . . . . . . 
51 PXXXXOGO LLLHHV . . . . . . . . . . 
73 PHHVXXXO OXGOOH . . . . . . . . . . 
74 HQPHOOGO oxxxxv . . . . . . . . . . 
75 OQXXVXXOOOOGPOO 0 . . . . . . . . 
76 PHHHVXXXXOOXGOOH . . . . . . . . 
77 QXXVXXOOOOGPOO . . . . . . . . . . 
85 L H P H 0 0 0 G L L L L L L L V . . . . . . . . 
86 p LOXXOGOXXOXXV . . . . . . . . . . 
107 HOOHOOGXXXXPHV . . . . . . . . . . 
109 HHLPHO OGOOXXXXXV . . . . . . . . 
112 PHHHO 0 OGOXXXXXHV . . . . . . . . 
113 PHH H 0 OGOOXXXXV . . . . . . . . . . 
123 L H P 0 0 OOGXXXOOORV . . . . . . . . 
125 HPOXXOGOXXOXXV . . . . . . . . . . 
126 HPOXXOGOXXOXXV . . . . . . . . . . 
131 Q L L P L H 0 G 0 0 0 0 0 0 0 V . . . . . . . . 
132 PHOXXOGOXXOXXV . . . . . . . . . . 
133 PHHHHHHGOHHHHHHV . . . . . . . . 
137 P L L L L H 0 G 0 0 0 0 0 0 0 V . . . . . . . . 
138 P L L L L H 0 G 0 0 0 0 0 0 0 V . . . . . . . . 
139 L P L 0 0 0 0 G 0 0 0 0 X X X V . . . . . . . . 
147 HHHHHO OGOHPHHOOV . . . . . . . . 
148 HHHHLO OGOPHHHOOV . . . . . . . . 
151 XXLHOO LGLLPXXXXV . . . . . . . . 
153 LLXXLHOGOXXXXPXV . . . . . . . . 
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Pin 
Type 

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 No. 
1 2 3 4 5 6 7 8 g 0 1 2 3 4 5 6 7 8 g 0 1 2 3 4 

154 0 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 0 L L L LL p v 
155 L L L 0 0 0 0 G 0 0 0 0 P L LV• . . . . . . . 
157 1 • p L H 0 L L 0 G 0 L L 0 L L LV• . . . . . . . 
157 4 • p L H 0 LHOGOHL 0 H L L V • . . . . . . . 
158 1 * p L H 0 L L 0 G 0 L L 0 L L LV• . . . . . . . 
158 4 * PLHOLHOGOHL 0 H L LV• . . . . . . . 
160 H p XXXXHGHHO 0 0 0 0 v • . . . . . . . 
161 H p XXXXHGHHO 0 0 0 OV• . . . . . . . 
162 H p XXXXHGHHO 0 0 0 0 v • . . . . . . . 
163 HPXXXXHGHHO 0 0 0 0 v • . . . . . . . 
164 Q H 0 0 0 0 G P H 0 0 0 0 V • . . . . . . . . . 
165 HPXXXXOGOQXXXXLV• . . . . . . . 
166 QXXXXLPGHXXXOXHV• . . . . . . . 
173 1 • L L OOOOPGLLXXXOLV • . . . . . . . 
173 4• L L 0 0 0 0 P G L L Q Q Q Q L V • . . . . . . . 
174 1 • H 0 QXOXOGPOXOXXOV • . . . . . . . 
174 6. H 0 Q Q 0 Q 0 G P 0 Q 0 Q Q 0 V • . . . . . . . 
175 1 • H 0 OQXOOGPOOXXOOV . . . . . . . . 
175 4. H 0 0 Q Q 0 0 G P 0 0 Q Q 0 0 V • . . . . . . . 
181 P H H L L H H L 0 0 0 G 0 B 0 0 0 LHLHLHV 
182 HLHLHLOGOOOOPHLV• . . . . . . . 
190 XOOHPOOGXXHOO LXV• . . . . . . . 
191 XOOLLOOGXXHO 0 PXV• . . . . . . . 
192 XOOHPOOGXXHOO LXV• . . . . . . . 
193 XOOHPOOGXXHOO LXV . . . . . . . . 
194 HQXXXXXGHLPOO 0 0 v • . . . . . . . 
195 HHLXXXXGHPOOO 0 0 v . . . . . . . . 
221 L HP OOOOGXXXOO ORV• . . . . . . . 
237 p L L L L H 0 G 0 0 0 0 0 0 0 v • . . . . . . . 
238 p LL L L H 0 G 0 0 0 0 0 0 0 v . . . . . . . . 
240 L POXOXOXOGXOXOXOXOXV • . . . 
241 L p OXOXOXOGXOXOXOXOXV• . . . 
242 L 0 PXXXGOOOOOLV• . . . . . . . . . 
243 L 0 PXXXGOOOOOLV• . . . . . . . . . 
244 LPOXOXOXOGXOXOXOXOXV • . . . 
245 HPXXXXXXXGOOOOOOOOLV • . . . 
251 XXLHOOLGLLPXXXXV• . . . . . . . 
253 L LXXLHOGOXXXXPXV• . . . . . . . 
257 1 • PLHOXXOGOXXOXXLV• . . . . . . . 

* number of sections active 
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Pin 
Type 0 0 0 0 ll 0 0 0 0 l 1 1 l 1 1 1 1 1 1 2 2 2 2 2 No. 

1 2 3 4 5 6 7 8 9 0 l 2 3 4 5 6 7 8 9 0 1 2 3 4 

257 ~ * p L H 0 LHOG OH L 0 H L L V • . . . . . . . 
258 l * p L H 0 XXOG OXXOXXLV . . . . . . . . 
258 1J * p L H 0 LHOGOHLOHLLV . . . . . . . . 
2~R L L L 0 0 0 0 G 0 0 0 0 Q P H V . . . . . . . . 
266 p L BOXXGXXOOXXV• . . . . . . . . . 
273 1 * HO QXOOXXOGPOXXOOXX () v • . . . 
273 8 * HO Q Q 0 0 Q Q 0 G P 0 Q Q 0 0 Q Q 0 v • . . . 
279 L p p OXXOGOXXXOXXV . . . . . . . . 
280 L L 0 L 0 0 G P L LL L L V • . . . . . . . . . 
283 OHLOPHLGOOHL 0 LHV . . . . . . . . 
298 1 * L L H L L L L G L Q P 0 0 0 0 v . . . . . . . . 
298 4 * L L H H L LHGHQ p () () () () v . . . . . . . . 
299 H L L 0 0 0 0 0 HG Q p () 0 0 0 0 X L V • . . . 
323 H L L 0 0 0 0 0 HG Q p () 0 0 0 0 X L V • . . . 
352 L LXXLHOGOL LXXPXV• . . . . . . . 
353 L LXXLHOGOL LXXPXV• . . . . . . . 
354 x XXXXXLHLGLLLPLLHO 0 v • . . . 
356 XXXXXXXQPGLLLLLLHO OV· . . . 
365 LPOXOXOGOXOXOXLV• . . . . . . . 
366 L p OXOXOGOXOXOXLV • . . . . . . . 
367 L p OXOXOGOXOXOXLV . . . . . . . . 
368 L p OXOXOGOXOXOXLV . . . . . . . . 
373 1 * L 0 QXOOXXOGPOXXOOXXOV • . . . 
373 8 * L 0 Q Q 0 () Q Q 0 G P 0 Q Q 0 0 Q Q 0 V • . . . 
374 l * L 0 Q x () () XXOGPOXXOOXXOV • . . . 
374 8 * L 0 Q Q 0 0 Q Q 0 G P 0 Q Q 0 0 Q Q 0 V • . . . 
375 Q 0 0 P 0 0 Q G X 0 0 X 0 0 X V • . . . . . . . 
377 1 * L 0 QXOOXXOGPOXXOOXXOV • . . . 
377 8 * L 0 Q Q 0 0 Q Q 0 G P 0 Q Q 0 0 Q Q 0 V • . . . 
386 p L OOXXGXXOO XXV• . . . . . . . . . 
390 p L 0 Q 0 OOGOOOXOXXV• . . . . . . . 
393 p L 0 0 0 OGOOOOXXV· . . . . . . . . . 
423 L P H 0 0 0 OGXXXO 0 0 RV • . . . . . . . 
533 1 * . L 0 QXOOXXOGGPXXOOXXOV • . . . 
533 8 * L 0 Q Q 0 0 Q Q 0 G G P Q Q 0 0 Q Q 0 V • . . . 
534 1 • L 0 QXOOXXOGPOXXOOXXOV • . . . 
534 8 * L 0 Q Q 0 0 Q Q 0 G P 0 Q Q 0 0 Q Q 0 V • . . . 
540 1 • L p XXXXXXXGOOOO 0 0 0 0 L V • . . . 
540 8 • L p P P P P P P P G 0 0 0 0 0 0 0 0 L V • . . . 

* number of sections active 
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Pin 
Type 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 No. 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 
541 I • L PXXXXXXXGO 000000 0 L V • . . . 
541 8. L P P P P P P P P G 0 0 0 0 0 0 0 0 L V • . . . 
563 1 • L QXXXXXXXGP 000000 0 0 v • . . . 
563 8• L QQQQQQQQGP 0 0 0 0 0 0 0 0 v • . . . 
564 1 • L QXXXXXXXGP 0 0 0 0 0 0 0 0 v • . . . 
564 8• L QQQQQQQQGP 0 0 0 OOOOOV• . . . 
573 I • L QXXXXXXXGP 0 0 0 OOOOOV• . . . 
573 8. L QQQQQQQQGP 0 0 0 0 0 0 0 0 v • . . . 
574 I • L QXXXXXXXGP 0 0 0 0 0 0 0 0 v . . . . 
574 8. L QQQQQQQQGP 0 0 0 0 0 0 0 0 v • . . . 
590 0 OOOOOOGOHPHPLOV • . . . . . . . 
592 XXXXXXXGOHPHXHXV• . . . . . . . 
593 0 OOOOOOOHGOHPLHXHLHV • . . . 
595 0 0 0 0 0 0 0 G 0 H P P L Q 0 V • . . . . . . . 
597 XXXXXXXGOHPXHQXV• . . . . . . . 
620 HPXXXXXXXGOOOOOOO OHV• . . . 
623 HPXXXXXXXGOOOOOO 0 OHV• . . . 
640 HPXXXXXXXGOOO 0 0 0 0 0 L V • . . . 
643 HPXXXXXXXGOOO 0 0 0 0 OLV• . . . 
646 XLHPXXXXXXXGO OOOOOOOLXXV 
648 XLHPXXXXXXXGO OOOOOOOLXXV 
651 XLHPXXXXXXXGOOOOO 0 OOHXXV 
652 XLHPXXXXXXXGOOOOO OOOHXXV 
670 Q Q Q L P 0 0 G 0 0 L L L P Q V • . . . . . . . 
688 L P L L L L L L L G L L L L L L L L 0 V • . . . 
690 HPXXXXHHXGLLHHOO 0 0 0 v . . . . 
691 HPXXXXHHXGLLHHOOOOOV• . . . 
692 HPXXXXHHXGLLHHOOOOOV• . . . 
693 HPXXXXHHXGLLHHOOOOOV• . . . 
696 HPXXXXLHXGLLHLOOOOOV• . . . 
697 HPXXXXLHXGLLHLOOOOOV• . . . 
698 HPXXXXLHXGLLHLOOOOOV• . . . 
699 HPXXXXLHXGLLHLOOOOOV• . . . 
4002 OPLLLOGOXXXXOV• . . . . . . . . . 
4016 0 0 0 0 X. X G 0 0 0 0 X P V • . . . . . . . . . 
4017 0 0 0 0 0 0 0 G 0 0 0 0 L P L V • . . . . . . . 
4020 0 0 0 0 0 0 0 G 0 P L 0 0 0 0 V • . . . . . . . 
4022 0 0 0 0 0 0 0 G 0 0 0 0 L P L V • . . . . . . . 
4024 P L 0 0 0 0 G 0 0 0 0 0 0 V • . . . . . . . . . 
4028 OOOOOOOGOPXXXOOV • . . . . . . . 

*.number of sections active 
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Pin 
Type 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 No. 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 

4040 0 0 0 0 0 0 0 G 0 p L 0 0 0 0 v . . . . . . . . 
4049 v 0 p 0 x OXGXOX 0 0 x 0 0 . . . . . . . . 
4050 v 0 p 0 x OXGXOX 0 0 x 0 0 . . . . . . . . 
4051 0 0 0 0 0 T I' I' T 

.LJ \J \....1 .LJ L p 0 0 0 0 \T . . . . . . . . 
4052 0 0 0 0 0 LG G L p 0 0 0 0 0 v . . . . . . . . 
4053 0 0 0 0 0 L G G L L p 0 0 0 ov . . . . . . . . 
4060 0 0 0 0 0 0 0 G 0 0 p L 0 0 0 v • . . . . . . . 
4066 0 0 0 0 XX G 0 0 0 0 x p v . . . . . . . . . . 
4072 0 PLLLOGOXXXXOV . . . . . . . . . . 
4075 p LXXXOGLOOXXXV • . . . . . . . . . 
4078 0 p L L L 0 G 0 L L L L 0 v . . . . . . . . . . 
4094 H Q p 0 0 0 0 G 0 0 0 0 0 0 H V • . . . . . . . 
4316 0 0 0 0 p x L G G 0 0 0 oxxv. . . . . . . . 
4351 0 0 0 0 0 0 LHOGHP L 0 L 0 0 0 0 v . . . . 
4352 0 0 0 0 0 0 LHOGHP L 0 0 0 0 0 0 v • . . . 
4353 0 0 0 0 0 0 LHOGHPL 0 L 0 0 0 OV• . . 0 

4511 L L H H L L P G 0 0 0 0 0 0 0 v . . . . . . . . 
4514 H P L 0 0 0 0 0 0 0 0 G 0 0 0 0 0 0 0 0 L L LV 
4515 H p L 0 0 0 0 0 0 0 0 G 0 0 0 0 0 0 0 0 LL LV 
4518 P H 0 0 0 0 LGXXOOO oxv . . . . . . . . 
4520 P H 0 0 0 0 LGXXOOO oxv . . . . . . . . 
4538 GRHPHO 0 G 0 0 XXL OGV• . . . . . . . 
4543 H L L H L P L G 0 0 0 0 0 0 0 v . . . . . . . . 
7007 p OXOXOGOXOXOXV• . . . . . . . . . 
7240 L p OXOXOXOGXOXOXOXOXV• . . . 
7241 L p OXOXOXOGXOXOXOX OXV· . . . 
7244 L p OXOXOXOGXOXOXOX OXV• . . . 
7266 p L OOXXGXX OOXXV• . . . . . . . . . 
7292 H L 0 P L 0 0 G 0 L H 0 0 L LV• . . . . . . . 
7294 H L 0 P L 0 0 G 0 0 H 0 0 L L V • . . . . . . . 
7640 HPXXXXXXXG 0 0 0 0 0 0 0 0 LV . . . . 
7643 HPXXXXXXXG 0 0 0 0 0 0 0 0 LV . . . . 
7645 HPXXXXXXXG 0 0 0 0 0 0 0 0 L V • . . . 

40102 PH L L L L LGHL L L L OHV . . . . . . . . 
40103 PH L LLLLGHL L L L OHV• . . . . . . . 
40105 L 0 P Q Q Q Q G L 0 0 0 0 0 p v . . . . . . . . 
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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 
V cc -VoH ~0.37V, VoL ~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 
char ac te ri s tics 

IHigh level output voltage v0 H-Vcc (VJ-

1 - 5 -3 -2 

High level output current 
char ac teris tics 

"' > 

"' 

( i) Standard Type 

High level output voltage V0 H-Vcc (V) 

(ii) Buffer Type 

Low level output current 
character is tics 

vcc ~4.5V 

Ta~25'C(TYP) 

3 0~---1---17'---"'l.---1'--"-n--l--'-.J...._J---'---' 

20 
v I IT 

l---4-
Ta~S50C(MIN) J_ 
---=<-F 17 _...,-

10 :zJ,." 
o~ 

0 

Low level output voltage VoL (V) 

Low level output current 
ch arac te ris tics 

3 0 ~=:z=/~~=~=:-T-1a-~-s 51--°C-(+M-I4N-H-'l---l>--+-l---l--I 

20f--+f-l-~~----~-o!.. .... ~..--.-........ ~-t--l---I 

I ,.v 
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Fig. 7--2 Standard Output Current Characteristics 
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When the structure of device has been decided upon, the current flowing in MOS FET is 

determined by gate voltage V GS and voltage V IJS between source and drain. In the actual IC, the gate 

voltage of output step MOS FET becomes nearly V CC and GND level. Therefore, if IV GS I= V cc is 

considered, the following equation is realized in non-saturation zone: 

If VIJS is made constant, I llS is proportional to V cc -VT In the saturation zone: 

2 
Ills = K (Vc;s -·VT) 

Thus, Im is proportional to (V CC - VT )2 not to VIJS Here, VT 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. 

Y011 -Yee (V) 

-7 -5 -4 - 3 -1 -o 

Ta~25·c 

60 -10 

50 - 20 

10 ~ -- 311 
~ 
s 

30 -40 

i5 
20 -50 

I 0 -50 

6. 0 

VOL (V) 

-IoL Characteristics 1011 Characteristics 

Fig. 7-3 Standard Output Current Characteristics 
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7-4 AC Electrical Characteristics 

(1) Supply voltage dependence 

Transient characteristics of !C'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 7 A. 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 fMAX Standard Value 

Vee 

2.0 

4.5 

6. 0 

(expecting fMAx) 

Ta=25°C Ta= -40-85°C Vee Ta=25°C Ta= - 40-85°C 

5. oox 5. OOY 2.0 0. 20X 0. 20Y 

x Y=l. 25X 4.5 x Y=O. SOX 

0. 85X 0. 85Y 6. 0 1. 18X 1. 18Y 

Supply voltage Vee (V) 

Fig. 7-4 Dependance on Supply Voltage of Propagation Delay Time 
(Gate IC) 
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(2) 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 

~ .....J Ve C = 4 . 5 V >-+--+--+---+-+-<f---+-+--+--< 

- i= 2 0 ,_T-,...a_=,...2_5',...e-+--+--+--+-+-+--+--+-+-+--l 

0 

0 

f--+-·t-·+-+-+.--+--+--1--<,._._..,...-j~p--l--l--< 
I 01-+--t--+-+-t-t--t--,1,£...Pif-+--t--+-+--j y 

Load Capacity CL (pF) 

20 

Buffer Type 

Ycc=4.5Y 
Ta=25'e 

101--J-t-+-+-l-+-+i-----P-1"'/'~f.-'1-+-t--+-1 

QL-+--L-L....L~~L-.L..+-...L....L~~L-.L...-j 

0 5 0 100 

Load Capacity CL (pF) 

Fig. 7-5 Load Capacitance Dependence of tTLH ,tTllL (standard characteristics) 

-' " -....i 
:r: 

_o. 
20 

:r: 
....J 

_o. 

~ 

E -
» I 0 

"' 
~ 

-0 

" .s 
;;; 
"" "' 0 
0. 

~ 
0.. 

Standard Type ( HCOOA) 

Yee =4.5Y 
Ta=2~1°C 

H 
v 

v 
..d--1 

0 50 I 00 
Load Capacity CL(pF) 

Buffer Type ( HC240A) 

vce =4.5V 
Ta=25°C 

!Of--i-=;J--11--jf-'i--j--J--J-+-+-+-+-+-+-+--< 

0 0~~~~~~5~0~~~~~10~0~-~~--j 

Load Capacity CL (pF) 

Fig. 7-6 Load Capacitance Dependence of tpLH ,tpHL(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. 

tpLH (X) =A (X - 50) + tpLJ-I (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 

Vee Typica I va I ue Limit value Typical value Limit value 
(Ta=25°C) (Ta=25°C) (Ta=25°C) (Ta=25°C) 

2.0 0.33 0.83 0.22 0.55 
tTLH, tTHL 4. 5 o. 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, 

V cc =5.0V) or 150pF load capacitance (buffer output, V cc =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. 

V CC =4.5V 

- lQUT x 
r--~--+-+--+--l-+--i'\ 1 ouT - iouTCTa=25tJ 100 

140 
V cc =4.5V 
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"' 1 2 o pd t0 Jf a=2 5 t) '"-_._--l.--1----l---;.-IJ----":i.i:::---l--I 

- -- --- --~ 

20 4 0 

Ta(°C) 
Fig. 7-7 
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P. 
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~ 
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Ta( °C) 
Fig. 7-8 

(2) Temperature Characteristics versus Propagation Delay Time 

60 80 

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. 

Input Input 

GND GND 

i) TC74HCxxx ii) TC74HCxxxA 

Fig. 8-1 (a) Input Protective Circuits 

GND 

--, 

~ 
I 
I 
I 

f 
I __ , 

Output 

lb) 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. 

(1) 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=O Q. Table 8-1 shows the results of 

electrostatic discharge tests applied to a representative 

type of the TC74HC series. 

In the test method, standardized by EIAJ, it is 

acknowledged that ± 200V is sufficient to withstand 

damage in ordinary service. As shown be Table 8-1 

Toshiba's TC7 4H C series has am pie protection. 

90 

Fig. 8-2 Test Circuit 



Table 8-1 Test Result 
C~200pF, R~OQ, Impression frequency 3 times 

Output Input 
Name Impression of Impression of Impression of Impression of 

+voltage - voltage +voltage - voltage 

TC74HC OOAP ) 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 Precautions in Handling 

(!) Transportation and Storage 

As the input and output terminals of unmounted CMOS !C'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. 

121 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 lM Q 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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(3) 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 lOMQ. 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 Freon TM 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. 

(4) 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 require 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 TM is REGISTERD TRADEMARK of DUPONT CORP. 
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9 PRECAUTIONS IN DESIGNING CIRCUITS 

9-1 Input Processing 

11) 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. 

Therefore, as shown in Fig. 9-1, be sure to connect 

unnecessary input lines to V cc , 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 

contact, a function of the system or an increase in 

supply current will occur. Therefore, care must be 

taken at the time of soldering. 

(2) Input processing of printed wiring board 

When the input terminal of a printed wiring board is 

connected directly to a CMOS input, that input 

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 cc or GND 

through a resistance on the printed wiring board, as 

indicated in Fig. 9-2. 
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VDD 

= Vss 
(•Unnecessary gate) 

R:=olOOkQ 

Fig. 9-2 Input processing 
of Printed Wiring Board 



9-2 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 (Vee) and GND lines thick and short, and 

insert, as a high frequency filter, a 0.001 µ F to 0.1 µ F capacitor between V cc and GND for each IC. 

Also, it is recommended to insert a capacitor of about 10 µ F to 100 µ 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 supp"ly 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. 

9-3 On Output Short-circuit 

In the TC74HC series, a buffer is added to the output, and both flow-out (I OH) and flow-in (IoL ) 

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 cc line. 

Particularly, when the supply voltage is high, IOH and IoL 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 

shown in Fig. 9-3. 
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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 

to CMOS input, it sometimes happens that output 

tends to oscillate around V1n (threshold voltage of 

circuit) of input waveform. This is because the CMOS 

F/F-2 

gate becomes a linear amplifier equivalent in the CLOCK 

vicinity of V·rn, and minute power source ripple and 
-~>---------' 

noise components are amplified and appear in the " n n n n n 
CLOC~ LJ LJ LJ LJ L output. 

To prevent this, it is necessary to insert a high 

frequency filter capacitor between V CC and GND of 

the oscillating IC, or use a Schmitt trigger IC. 

In the case of TC74HC series, excepting HCU types or 

Qi---~ 

(a) Normal operating waveform 

CLOCK 
Schmitt trigger IC's, input rise and fall time is 

regulated as shown in Table 9-1. 

Proper design requires that these rise and fall time Q 1 
Q2 

limits be observed. 

Fig. 9-4 shows an example of a malfunction when a 
(b) Malfunction waveform from 

at the time Vth Cl>Vth CZ 

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

another package. In this case, the malfunction is 

considered to be caused by the difference in circuit 

threshold level of separate D type flip flops. 
QI 

Q2 

(c) Malfunction waveform from 
at the time Vth Cl<Vth C2 

Fig. 9-4 Example of Malfunction 

Let circuit threshold level of F/F-1 be V1h Cl, and that of F/F-2 be V1h C2. Then, as shown in Fig. 

9-4, time difference 6. t 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: 

6.t < tpd (CK-Q)+tset-up 
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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 

o-1ooo(Vcc=2.ov) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) ns 

o- 400(Vcc =6.0V) 

9-5 Precautions for Wiring 

(1) 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. 

(2) Precautions for arrangement 

The output of TC74HC series has a fast rise and fall time, and makes a full swing between Vee 
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. 

(3) 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 !C'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. 

(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. 

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

I 

~ 
i l 
(a) Noise Killer 1 

Vee 

(c) Surge Protection 1 

l 
(b) Noise Killer 2 

(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 

(a) Surge Protection 

(c) Output Driver 2 

I 

~ 
(b) Output Driver 1 

I 

vee ~ 

4-
i 
i 
i 

(d) Surge Protection 

Fig. 9-7 Output Protection/Driving Circuits 

(2) 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 is recommended to examine the fan out by taking 

these points into consideration. 
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(3) Interface between different CMOS families 

5V 

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 popuiar method is to use CNIOS ( 4049B/4050B) which ha~ a level shift fu1l(;tion ti8 sh0-wT1 in this 
figure. 

6V-15V 

I -----, 
v cc I 

I 

---t I 

Standard CMOS 

4049/50Il 

I I 

L------J 
level shifter 

5V 

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 cc ) of a 5V system even though a voltage of 15V is impressed. 

On the other hand, an interface from 74HC 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 

--~ 

----{ 
I 

GND 

__ =--_J TC5020BP 

74HC 

--{ 
I I L ____ _L_J 
Standard CMOS 74HC 

level conversion 
by transistor Standard CMOS 

(a) Exam pie 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. 

Fan Out Number 

Standard Type Buffer Type 

TTL 2 3 

S TTL 2 3 

LS TTL 10 15 

ALS TTL 20 30 
74He 

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, TC74HCT 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. 

Vee 

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 TC74HC 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 cc, 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 

Vee. 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. 

Vee 

Rp =Pull up Resistor 

--~ 

--~ 

NMOS CPU 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 V cc 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 cc and GND. If this status 

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

(1) Cause of latch-up 

Fig. 9-13 shows as equivalent circuit due to the parasitic element. NPN transistor Q 2 is formed in 

the P-well of NMOS side while PNP transistor Q 1 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 
Vee 

! 
I 

P-Well I I I 
I I Qs ! 

----------L-J ______ J. _________________ J 
N-Substrate 

Fig. 9-13 Internal Equivalent Circuit of CMOS IC 
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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 1 , and 

current flows towards GND from V cc through the medium of resistor Rw of P-Well. When current 

flows in Rw, voltage drop takes place at both ends of Rw, Q 2 turns on, and further supply current 

flows through Rs. As a result, the voltage drop at both ends of Rs furthers increases, Q 1 and Q2 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 Vee +VF 

(Q5 of Fig. 8-13 turns on) 

2) To make input voltage lower than GND - Vr 

(Q 6 of Fig. 8-13 turns on) 

3) To make output voltage higher than Vee +VF 

(Q 3 of Fig. 8-13 turns on) 

4) To make output voltage lower than GND - VF 

(Q 4 of Fig. 8-13 turns on) 

5) To raise supply voltage V CC above the rated value 

and to cause breakdown. 

(To directly force current in Rw or Rs) 

Here, VF is the forward voltage between base and emitter of parasitic bipolar transistor Q 3 -Q 4 

(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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GND 

1cc 
(a) Measurement circuit of 

+ Injection strength of 
Input Terminal 

4rec 
(c) Measurement circuit of 

+ Injection strength of 
Output Terminal 

(b) Measurement circuit of 
- Injection strength of 
lnpu t Terminal 

Input condition to make measured terminal high level 
~Input condition to make measured terminal low level 

(d) Measurement circuit of 
- Injection strength of 
Output Terminal 

Fig. 9-14 Latch-up Strength Measurement Circuits by Current Feeding System 

(3) 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. 

R 
0--"M--II! 0 

Fig. 9-15 Example of Latch-up Prevention Methods 
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10. DATA SHEETS 



TC74HCOOAP/AF/AFN 
QUAD 2-INPUT NANO GATE 

The TC74HCOOA is a high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate C 1 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: 
•High Speed································· tpct=6ns(typ.) at Vcc=5V 
•Low Power Dissipation··············· Icc=l µ A(Max.)at Ta=25°C 
•High Noise Immunity··············· V'\111 =V '\IL =28% Vcc(Min.) 
• Output Drive Capability ··· ········· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I !Oil I =loL =4mA(Min.) 
•Balanced Propagation Delays······ tµLH""tpHL 
•Wide Operating Voltage Range··· Vcc(opr)=2V~6V 
•Pin and Function Compatible with 74LSOO 

IEC LOGIC SYMBOL 

lA & 

18 
lY 

2A 
28 

2Y 

3A 
38 

3Y 

4A 
48 

4Y 
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DIP14 ( 3 D14A-P) 

14~14~ 

PIN 

1 

MFP 14 

(F14GB-P) 

ASSIGNMENT 

1 A 

1 B 2 

1 y 3 

2A 4 

28 5 

2Y 6 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 4B 

12 4A 

11 4Y 

10 38 

9 3A 

8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B y 

L L H 

L H H 

H L H 

H H L 



--------------TC74HCOOAP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage V1\ -0.5 -Vcc+0.5 

DC Output Voltage l VOLT -0.5 -Vcc+0.5 
lnput D10de Current [II< I ±20 
Output Diode Current IoK ±20 
DC Output Current IOLT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation p[) 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 

~ead Temperature lOsec TL I 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER I SYMBOL VALUE 

Supply Voltage I Vee 2-6 
Input Voltage V1\ o -Vee 
Output Voltage VOLT 0 - Vee 
Operating Temperature Topr -40 - 85 

t,' It I 
0 - 1DOO(Vcc=2.0V) 

Input Rise and Fall Time o- 500(Vcc=4.5V) 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level I 12. o T 1. 5 
I V111 3. 15 Input Voltage 4. 5 i 

I 6. 0 4.2 

Low-Level 

I 

2.0 -

Input Voltage VIL 4. 5 -

6. 0 -

2. 0 1. 9 

High-Level V1\ = 
IOI! =-20 µA 4. 5 4.4 

Output Voltage Vo11 V111 orV11 • 
6. 0 5.9 

Im =-4 mA 4. 5 4. 18 
lloH =-5. 2mA 6.0 5.68 
I 2.0 -

V1\ = I 101 =20 µA 4.5 
I 

-

Low-Level 
VoL l . 6. 0 -

Output Voltage V111orV1L 
lot. =4 mA I 4. 5 -

Io1, =5. 2mA I 6. 0 -

Input Leakage Current I I\ V1\ =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1\ =Vee or GND 6.0 -
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UNIT 
I v I 

v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

- T -

-

-

-

-

2.0 
4.5 I 
6.0 I 
4.31 
5.80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500rn W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-!Orn W l°C shall be applied 
until 300m 'vV. 

MAX. 
Ta=-40 -85°C UNIT 
MIN. MAX. 

- 1. 5 -
I 

- 3. 15 - v 
i - 4.2 -

0. 5 -

I 
o.5 T 

1. 35 -
1. 35 I 

v 
1. 8 -

I 
1. 8 

- 1. 9 - T 
- 4.4 -

i 
- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - i 0. 1 v I 

0.26 I 
- 0.33 

0.26 I - 0.33 
±0.1 - ±1. 0 I µA 
1. 0 - 10. 0 



TC74HCOOAP/AF/AFN--------------

AC ELECTRICAL CHARACTERISTICS(CL =15pF, Vcc=5V ,Ta=25°C, Input tr=t1 =6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLl-1 - 4 8 
tTH~ I ns 

Propagation Delay Time tp!Jl l - 6 12 
1'.Jt!L 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOLT TEST CONDITION 
Ta=25°C Ta=-40 ~s5°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

I 
2.0 - i 25 75 - 95 

Output Transition Time tTLH 4.5 -

I 7 15 - 19 
t Tl-IL I 6.0 - 6 13 - 16 

2.0 27 75 95 
ns 

- -

Propagation Delay Time tpLH 4.5 - 9 15 - 19 
tpl-IL 6.0 - 8 13 - 16 

Input Capacitance c," - 5 10 - 10 pF 
Power Dissipation Capacitance Cm(l) - 20 - - -

Note (1) Cm 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 ,110=C PD• V cc• f !'\+I cc I 4(per Gate) 
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-------------TC74HC02AP/AF/AFN 
QUAD 2-INPUT NOR GATE 

The TC74HC02A is a high speed CMOS 2-INPUT NOR 
GA TE fabricated with silicon gate C2M OS technology. 

It achieves the high speed operation similar to 
E'fJ.t1_iv::ilent LSTTL while !nc.intc_ining the C!vIOS lo'."T po~ver 

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································· tpd=6ns(typ.)at Vcc=5V 

•Low Power Dissipation ............... Icc=lµA(Max.)at Ta=25°C 

•High Noise Immunity ............... V\111 =V\li. =28% Vcc(Min.) 

• Output Drive Capability ··· ······ ··· 10 LS TTL Loads 

•Symmetrical Output Impedance···! !Of! =4mA(Min.) 

• Balanced Propagation Delays ... ··· tpUI"< tpl IL 

•Wide Operating Voltage Range··· Vcc(opr)=2V~6V 

•Pin and Function Compatible with 741802 

IEC LOGIC SYMBOL 

lA >l 
18 

lY 

2A 
28 

2Y 

3A 
38 

3Y 

4A 
48 

4Y 
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2Y 4 

2A 5 

2B 6 

GND 7 
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(SOP14-P-225A) 

14 Vee 

13 4Y 

12 4B 

11 4A 

10 3Y 

9 3B 

8 3A 

(TOP VIEW) 

TRUTH TABLE 

A B y 
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TC74HC02AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Range Vee -0.5- 7 v 
DC Input Voltage v,\ -0.5 -Vee+0.5 v 
DC Output Voltage Vo LT -0.5 -Vce+0.5 v 
Input Diode Current IIK ±20 mA 
Output Diode Current IOK ±20 mA 
DC Output Current IOlT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 
Power Dissipation PD 500(DIP) */180(MFP) mW 
Storage Temperature Tstg -65 -150 oc 
Lead Temperature lOsec TL 300 oc 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Vee 2-6 v 
Input Voltage v,\ 0 -Vee v 
Output Voltage Von 0 - Vee v 
Operating Temperature Topr -40 - 85 oc 

0 - 1000(Vec=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) ns 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C 
Vee MIN. TYP. 

High-Level 2. 0 1. 5 1 -

Input Voltage VIII 4.5 3. 15 I -

6.0 4. 2 -

Low-Level 2.0 - -

Input Voltage V1L 4.5 - -

6.0 - -

I -
2.0 1. 9 2. 0 

High-Level V1\ = 
IOH --20flA 4.5 4.4 4. 5 

Output Voltage VoH Vu1orVu. 
6.0 5. 9 6. 0 

Io11 =-4 mA 4.5 4. 18 4. 31 
IOii =-5. 2mA 6.0 5.68 5.80 t---·-- ... 

2.0 - 0.0 

v,\ = IoL =20 fl A 4.5 - 0. 0 Low-Level 
VoL 6.0 - 0. 0 Output Voltage V1HorV1L 

IoL =4 mA 4.5 - 0. 17 
IoL =5. 2mA 6.0 - 0. 18 

Input Leakage Current r,\ V1\ =Vee or GND 6.0 - -

Quiescent Supply Current fee v,\ =Vee or GND 6.0 - -
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*500mW in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
- lOm W l'C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - I. 35 v 
1. 8 - 1. 8 

- l. 9 -

- 4.4 -

- 5. 9 - v 
- 4. 13 -

- 5. 63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1, 0 
1. 0 - 10. 0 fl A 



--------------TC74HC02AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL=15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tru1 - 4 8 
t·n 11. 
tpLll 

ns 
Propagation Delay Time - 6 12 

l_rn_11. 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time t ·11.11 4,5 - 7 15 - 19 
tr111. 6.0 - 6 13 - 16 

2.0 - 27 75 - 95 
ns 

Propagation Delay Time tpLI I 4.5 - 9 15 - 19 
tp!IL 6.0 - 8 13 - 16 

Input Capacitance C1:-; - 5 10 - 10 pF 
Power Dissipation Capacitance CmOl - 21 - - -

Note (1) Cm 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 U>D =CPD • v CC" f '"+Ice I 4(per Gate) 
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TC74HC03AP/AF/AFN 
QUAD 2-INPUT NANO GATE (OPEN DRAIN) 

The TC74HC03A is a high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate C 2 MOS 
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 
HCOOA. But the TC74HC03A 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 .............................. ~ =5ns(Typ.)at V cc=5V 

•Low Power Dissipation ............ Icc=lµA(Max.)at Ta=25°C 
•High Noise Immunity··· ............ VNIH = VNIL28% Vee (Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 
•Wide Operating Voltage Range ... Vee (opr. )=2V-6V 
• Open Drain Structure 
• Pin and Function Compatible with 74LS03 

SYSTEM DIAGRAM(per gate) 

IEC LOGIC SYMBOL 

1A 
18 

2A 

28 

3A 

38 

4A 

48 

& 
1Y 

2Y 

3Y 

4Y 
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OIP14 ( 3 014A-P) 

14~ 14~ 
1 
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( F14GB-P) 

PIN ASSIGNMENT 
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1 B 2 
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2A 4 

2B 5 

2Y 6 

GNO 7 

SOP 14 

(SOP14-P-225A) 

Vee 

4B 

12 4A 

11 4Y 

10 3B 

9 3A 

8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B y 

L L z 
L H z 
H L z 
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Z: High Impedance 



--------------TC74HCOJAP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VC)lJT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK ±20 
DC Output Current IouT +25 

DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage VIN o-Voe 
Output Voltage VoUT 0 -Voe 
Operating Temperature Topr -40 - 85 

O - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Voe=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Voe MIN. 

High-Level 2. 0 1. 5 

Input Voltage V1H 4.5 3. 15 
6.0 4.2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -

2. 0 -

Low-Level V1N= IoL =20µA 4. 5 -

Output Voltage VoL V1HorV1L 
6.0 -

IoL =4 mA 4. 5 -

IOL =5. 2mA 6. 0 -

Output 
Ioz 

V1N =V1HorV1L 
6. 0 -

Off-State Current Your =Voe 

Input Leakage Current IIN V1N =Voe or GND 6.0 -

Quiescent Supply Current Ioe VIN =Voe or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

0. 0 
0. 0 
0. 0 
0. 17 
0. 18 

-

-

-

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l'C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
0. 1 - 0. 1 
0. 1 - 0. 1 
0. l - 0. 1 v 
0. 26 - 0. 33 
0. 26 - 0. 33 

±o. 5 - ±5. 0 
µA 

±0.1 - ±1. 0 
4.0 - 40.0 



TC74HC03AP/AF/AFN--------------

AC ELECTRICAL CHARACTERISTICS(CL =15pf,Vcc=5V,Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tTHL 

Propagation Delay Time tplZ RL=lkQ - 5 12 ns 

Propagation Delay Time tpZL RL=lkQ - 5 12 

AC ELECTRICAL CHARACTERISTICS(CL =50pf,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

2.0 - 20 75 - 95 
Propagation Delay Time tplZ RL=lkQ 4.5 - 10 15 - 19 ns 

6.0 - 9 13 - 16 
2.0 - 24 75 - 95 

Propagation Delay Time tpZL RL=lkQ 4.5 - 8 15 - 19 
6.0 - 7 .13 - .16 

Input Capacitance CrN - 5 10 - 10 
Ou t:.£_u t Clljl_acitancc CcuT - 10 - - - pF 
Power Dissipation Capacitance CPD(l) - 5 - - -

Note(!) Cm 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(po=CPD •Vee• frN +lee /4(per Gate) 
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----TC74HC04AP/AF/AFN 
HEX INVERTER 

The TC74HC04A is a high speed Cl'vIOS INVERTER 
fabricated with silicon gate C~MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
diss1pat10n. 

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: 
•High Speed································· tpd=6ns(typ.) at Vcc=5V 
•Low Power Dissipation ............... lcc=lµA(Max.)at Ta=25'C 

•High Noise Immunity··············· V'\111=V'\1L=28% Vcc(Min.) 
• Output Drive Capability ······ ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance ··· II Oil I =loL =4mA(Min.) 
• Balanced Propagation Delays ··· ··· tpu 1 =. t pl IL 
•Wide Operating Voltage Range··· Vcc(opr)=2V~6V 
•Pin and Function Compatible with 74LS04 

IEC LOGIC SYMBOL 

1A 

2A 

3A 

4A 

5A 

6A 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 
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TC74HC04AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage V1" -0.5 -Vcc+0.5 
DC Output Voltage Von -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current loK ±20 
DC Output Current Iocr ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage V1" 0-Vee 
Output Voltage VOLT o -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vce=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage V1H 4. 5 3.15 
6. 0 4.2 

Low-Level 2. 0 -

Input Voltage V1L 4.5 -

6.0 -
2.0 1. 9 

High-Level V1>:= 
IOH =-20 µA 4. 5 4.4 

Output Voltage VoH V111orV1L 
6. 0 5.9 

1011 =-4 mA 4.5 4. 18 
IOH =-5. 2mA 6. 0 5.68 

2. 0 -

V1>:= loL =20 µA 4.5 -
Low-Level 

VOL 6. 0 -
Output Voltage V11iorV1L IOL =4 mA 4. 5 -

loL =5. 2mA 6. 0 -
Input Leakage Current I I'\ V1>: =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1>: =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 
mA 
mA 
mA 
mW 

oc 
oc 

UNIT 
v 
v 
v 
oc 

ns 

Ta-25°C 
TYP. 

-

-

-
-
-
-

2. 0 
4.5 
6.0 
4. 31 
5. 80 
0. 0 
0. 0 
0. 0 
0. 17 
0. 18 

-

-

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- lOm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4. 4 -
- 5.9 - v 
- 4.13 -
- 5. 63 -

0. 1 - 0.1 
0. 1 - 0.1 
0. 1 - 0.1 v 
0. 26 - 0. 33 
0.26 - 0.33 
±0.1 - ±1. 0 µA 
1. 0 - 10. 0 



--------------TC74HC04AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLI I - 4 8 
hi IL 
tpl.11 

ns 
Propagation Delay Time - 6 12 

!.1!111. 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time t·n.1 I 4.5 - 8 15 - 19 
t·n11. 6.0 - 7 13 - 16 

2.0 27 75 95 
ns - -

Propagation Delay Time tpLH 4.5 - 9 15 - 19 
tpHL 6.0 - 8 13 - 16 

Input Capacitance C1\ - 5 10 - 10 pF 
Power Dissipation Capacitance Cl'D(l) - 20 - - -

Note (1) Cm 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: 

Ieeu>a=C m• Vex;• f 1\+I cc/6(perGate) 
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TC74HCT04AP/AF/AFN 
HEX INVERTER 

The TC74HCT04A 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 
dissi pa ti on. 

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: 
•High Speed······························ tJXl=8ns(Typ.)at Vcc:=5V 
•Low Power Dissipation············ Icc:=l µA(Max.)at Ta=25"C 
•Compatible with TTL outputs··· V1H =2V(Min.) 

V1L =0.8V(Max.) 
• Wide Interfacing ability ......... ··· LS TTL, NMOS, CMOS 
• Output Drive Capability ............ 10 LS TTL Loads 
•Symmetrical Output Impedance""" I 100 I =IOL =4mA(Min.) 
•Balanced Propagation Delays ...... tpLH""tpHL 
•Pin and Function Compatible with 74LS04 

IEC LOGIC SYMBOL 

lA 

2A 
3A 
4A 
5A 

6A 

lY 

2Y 
3Y 
4Y 
5Y 

6Y 
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1 

DIP14 ( 3 D14A-P) 

14Q14~ 
1 

MFP 14 
(F14GB-P) 

PIN ASSIGNMENT 

1 A 1. 
1 y 2 

2A 3 

2Y 4 

3A s 
3Y 6 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 
13 6A 

12 6Y 

11 SA 

10 SY 

9 4A 

8 4Y 

(TOP VIEW) 

TRUTH TABLE 

A y 

L H 

H L 



--------------TC74HCT04AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range Vee 
DC Input Voltage Vn" 
DC Output Voltage VocT 

----

Input Diode Current IIK 
Output Diode Current IoK 
DC Output Current IouT 
DC Vee/Ground Current Ice 

VALUE 

-0.5- 7 

-0.5 -Vcc+0.5 

-0.5 -Vcc+0.5 
±20 

±20 

±25 

±50 

UNIT 

v 
v 
v 

mA 

mA 

mA 
mA 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-tom W l°C shall be applied 
untii 300mW. 

Power Dissipation PD 500(DIP) */180(MFP) mW 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 4.5 - 5.5 
Input Voltage V1" 0 - Vee 
Output Voltage VouT 0 -Vee 
Operating Temperature Topr -40 - 85 
Input Rise and Fall Time tr' tr 0 - 500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

High-Level 
Input Voltage 

Low-Level 
Input Voltage 

High-Level 
Output Voltage 
Low-Level 
Output Voltage 
Input Leakage Current 

Quiescent Supply Current 

SYMBOL 

I1N 
Ice 

le 

TEST CONDITION 

Vic; = IOH =-20 µA 
V_lli_orV1L IOH =-4 mA 
V1'\ = IoL =20 µA 
V1HorV11, IoL =4 mA 

V1N =Vee or GND 
V1N =Vee or GND 

PER INPUT: VIN =O. 5V or2. 4V 
OTHER INPUT:Vccor GND 

Vee 
4.5 
I 

5. 5 
4.5 
I 

5.5 
4.5 
4. 5 
4. 5 
4.5 
5.5 
5. 5 

5. 5 
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oc 
oc 

UNIT 

v 
v 
v 
oc 
ns 

Ta=25°C Ta=-40 -85°C UNIT 
MIN. TYP. MAX. MIN. MAX. 

2.0 

4.4 
4. 18 

4.5 
4. 31 
0. 0 
0. 17 

0.8 

0. 1 
0.26 
±0.1 
1. 0 

2.0 

2. 0 v 

0.8 v 

4. 4 -
4. 13 -

v 

- -+--ll· l,_ v 
0. 33 

10. 0 
±1. 0 µA 

2. 9 mA 



TC74HCT04AP/AF/AFN--------------

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 6 12 
trnL ns 

Propagation Delay Time tpLH - 8 15 
t.i>l1L 

AC ELECTRICAL CHARACTERISTICS(CL =50pf,lnput tr=t 1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 ~85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time hLH 4. 5 - 8 15 - 19 
trnL 5.5 - 7 13 - 16 

-- ns 
tpLH 

I 
4.5 - 11 18 - 23 Propagation Delay Time 

tpHL 5.5 - 9 16 - 20 
-~ 

Input Capacitance CrN - 5 10 - 10 
Power Dissipation Capacitance CmilJ - 20 - - - pF 

Note (1) Cm 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 wrl =CPD • V cc• f1\ +Ice /6(per Gate) 
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--------------TC74HCU04AP/AF/AFN 
HEX INVERTER 

The TC74HCU04A 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 thP CMOS low powpr 

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=5V 
• Low Power Dissipation ··············· I cc =1 µA( Max. )at Ta=25'C 
•High Noise Immunity ............... V\111 =V \IL =10% Vcc(Min.) 
• Output Drive Capability ······ .... ., 10 LS TTL Loads 
•Symmetrical Output Impedance··· II mil =IoL =4mA(Min.) 
• Balanced Propagation Delays ··· ··· tpu 1 "'tp1 IL 

•Wide Operating Voltage Range ... Vcc(opr)=2V~6V 
•Pin and Function Compatible with 74LS04 

IEC LOGIC SYMBOL 

1A 

2A 

3A 

4A 

5A 

SA 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 
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DIP14 ( 3 Dl4A-P) 

14~14~ 
1 

MFP 14 SOP 14 

(F14GB-P) (SOP14-P-225A) 

PIN ASSIGNMENT 

1 A 14 Vee 

1 y 2 13 6A 

2A 3 12 6Y 

2Y 4 11 5A 

3A 5 10 5Y 

3Y 6 9 4A 

GND 7 8 4Y 

(TOP VIEW) 

TRUTH TABLE 

A y 

L H 

H L 



TC74HCU04AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 
DC Input Voltage V1" -0.5 -Vee+0.5 
DC Output Voltage Von -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current Ion ±25 
DC Vee/Ground Current 1cc ±50 
Power Dissipation Po 500(DIP) *l180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PAR,AMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
Input Voltage V1" o - Vee 
Output Voltage VOLT o - Vee 
Operating Temperature Topr -40 - 85 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level T 2. o 1. 7 

Input Voltage V1ri ' 4. 5 3.6 
6.0 4.8 

Low-Level 2.0 -

Input Voltage Vu, 4.5 
I 

-

I 6.0 -

2. 0 1. 8 

High-Level V1'\ =V1L Im =-20 µA 4.5 4.0 
VOH 6.0 5. 5 Output Voltage 

Im =-4 mA 4.5 4. 18 
V1'\=GND loH =-5. 2mA 6. 0 5.68 

2. 0 -

VI'\ =VIII loL =20 µA 4.5 -
Low-Level 

Vot 6.0 -

Output Voltage f---
101, =4 mA 4.5 -

V1'\ =Vee lot =5. 2mA 6. 0 -

Input Leakage Current I I'\ V1'\ =Vee or GND 6.0 -

Quiescent Supply Current Ice V1'\ =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 
v 
v 
v 
oc 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
5. 9 
4. 31 
5.80 
0.0 
0.0 
0. 1 
0.17 

I 0. 18 
l -

-

*500m W in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 7 -

- 3.6 - v 
- 4.8 -

0.3 - 0.3 
0. 9 - 0.9 v 
1. 2 - 1. 2 

- 1. 9 -

- 4.4 -

- 5. 9 - v 
- 4. 13 -

- 5.63 -

0.2 - 0.2 
0.5 - 0.5 
0.5 - 0.5 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 µA 
1. 0 - 10. 0 



--------------TC74HCU04AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t 1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. 'YP. MAX. UNIT 

Output Transition Time t·n.11 -
LTI 11. 

,. 
' tpl 11 -I Propagation De1ay Time 

. tpl 11. 

I 8 
ns 

·1 8 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

Va:, MIN. TYP. '. 
Ta=-40 -B5°C 

\li\X. MIN. MAX. 
UNIT 

2.0 - 25 
Output Transition Time t Tl.I I 4.5 - 7 

t·nn. 6.0 - 6 
2.0 

··--
18 -

Propagation Delay Time tpi.11 4,5 - "'6 
tpl 11. 6.0 - 5 

ns 

75 95 
15 19 
13 16 
(iQ--..,1-----1----'7"'5,---i 

12 15 
10 13 

Input Capacitance C1\ - 9 
Power Dissipation Capacitance Cl'IJ(]) - 13 

15 15 pF 
. -

Note(!) Cm 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 cv~=C PD• Ver• f 1\ +I a:; /6(per Gate) 
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TC74HC08AP/AF/AFN----
QUAD 2-INPUT AND GATE 

The TC74HC08A is a l11f;h speed CMOS 2-INPliT AND 
GATE fabricated with si I "'"n gate C2MOS technulog·y. 

It achieves the hi~;l1 speed operation si111ilar to 
equivalent LSTTL whil(• 111;1intaining the CMOS low power 
dissipation. 

The internal circuit 1' ,·,imposed of 2 stages ill('luding 
buffer output, which prm1de high noise immunity and 
stable output. 

All inputs are equipp"rl with protection circuits ag·ainst 
static discharge or trans1<·11l r·xcess voltage. 

FEATUHES: 
•High Speed ............................. tpct=6ns(typ.)at Vcc5V 
• Lov .. r Po\ver Dissipation ··· .......... I cc =l µ ... A(~.,1ax. )at Ta =---25°C 
•High Noise Immunity .......... , .... ~\n1=V'\11.=28% Vcc(Min.) 
• Output Drive Capability ··· ........ 10 LSTTL Loads 
•Symmetrical Output Impedn111·1• ... I I Olli =Im. =4mA(Min.) 
• BalaJ1ced Propagation Delm·, ...... tpu1"'<tpl!L 
•Wide Operating Voltage Ha111;1· ... Vcc(opr)=2V-6V 
•Pin and Function Com pat ililc with 74LS08 

IEC LOGIC SYMBOL 

1A & 

16 
1Y 

2A 
26 

2Y 

3A 
36 

3Y 

4A 11 
46 

4Y 
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DIP14 ( 3 014A-P) 

14~14~ 
1 

MFP 14 SOP 14 

(F14GB-P) IC:l'lP14-P-??~h 1 
\¥-· ' LLU~'I 

PIN ASSIGNMENT 

lA 14 Vee 

1 8 2 13 48 

1 y 3 12 4A 

2A 4 11 4Y 

28 5 10 38 

2Y 6 9 3A 

GND 7 8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B y 

L L L 
r----

L H L 

H L L 

H H H 



--------------TC74HC08AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 ~ 7 v 

DC Input Voltage I v 1'- -0.5 ~Vcc+0.5 v 

DC Output Voltage v 
-----

tYr;LT 
Input Diode Current IIK 

. .,____. -0.5 -Vcc+0.5 
mA 

*500rn W in the range of Ta= 
-40T~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
- !Orn w re shall be applied 
until 300m 'vV. ±20 

Output Diode Current IoK ±20 mA 
--

DC Output Current IoLT ±25 mA 
I-==-----------

Ice mA DC Vee/Ground Current ±50 
Power Dissipation PD 500(DIP) */180(MFP) mW 

1-=c----
Storage Temperature Tstg -65 -150 oc 

!---------·----
Lead Temperature lOsec T 300 oc 

I. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOLl 

Supply Voltage I V I 

InputVoltage I Vee I 

Output Voltage Vc~~T 
Operating Temperature Topr l 
Input Rise and Fall Time , tr, tr I 

l l 

VALUE UNIT 

2-6 v 
--+------

0 - Vee V 
O - Vee V --

------------·---l.----·----i 
-40 - 85 I 0c 

O ~ 1000(Vcc=2.0V)----t------1 

O - 500(Vcc=4.5V) 1

1 

ns 

o - 400(Vcc=6.0V) l 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

High-Level 
Input Voltage 

SYMBOLT TEST CONDITION Ta=Z5°C Ta=-4o -s50c UNIT 
Vee MIN. TYP. MAX. MIN. MAX-:-' 
2. o i. s - I - i. s -
4. 5 3. 15 - ' - 3. 15 - v 
6. 0 4. 2 I - hti 4. 2 --

L L 1 2. o - T
1 

- o. s - 1 o. 5 I 
I t v 1 I II 4. 5 - I - 1.' 5 - I i: ; J ow- eve \T rfii+ 1 3- V 
npu o tage · tt.%t - L - i. s - rs 

:~h-L:=---1--:--- V1\ = IOI! =~~o µAll ~· 5 I ~: r ' r~ I = I I:~ =;_ 1 v 
Output Voltage Oil V111 orV11• CT-·· • O 5,. · - · t---~-

I011 =-4 mA ~· 5 4.18 4. 31 - 4.13 -

1------ --· ------·-+---------+-------+I __ c~" --5. 2m Al :: ~ 5~ 08 I :: :o 0~ 1 5~63 0~ 1 

1 

__ 

Low-Level Vi\= IoL =20 4. 5 - 0. 0 0. 1 ) - 0.1 
Vo1. 6. 0 - 0. 0 0. 1 11 - 0. 1 V Output Voltage V111 orV1L 

I 01. =4 4. 5 - 0. 17 0. 26 - 0. 33 
I OL =5. 2 6. 0 I - 0. 18 0. 26 - 0. 33 l 

Input Leakage Current t----I~1\-.--i-·~v~1-\-=~V"c-c -or GND 6. 0 - - ±0. 11 - ± 1. 0 
CQu!escent Supply Current Ice VI\ = V cc or G ND 6. 0 - - I. 0 -- 10. 0 µ A 
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TC74HC08AP/AF/AFN --------------

AC ELECTRICAL CHARACTERISTICS(CL=15pF,Vcc=5V,Ta=26°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tmL 
tpLI-1 

ns 
Propagation Delay Time - 6 12 

!..ill;L 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta-25°C Ta--40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time hLH 4.5 - 7 15 - 19 
tTilL 6.0 - 6 13 - 16 

!------· 
2.0 24 75 - 95 

ns -

Propagation Delay Time tpLI-1 4.5 - 8 15 - 19 
tpl-!L 6.0 - 7 13 - 16 

Input Capacitance C1>: - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 19 - - -

Note (1) Cro 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 tpo=C PD• Vex::• f 1>:+1 ex:: /4(per Gate) 
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----TC74HC10AP/AF/ AFN 
TRIPLE 3-INPUT NANO GATE 

The TC74HC10A is a high speed CMOS 3-INPUT 
NAND GATE fabricated with silicon gate C 2 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: 
•High Speed································· tpd=6ns(typ.) at Vcc=5V 
•Low Power Dissipation ............... Ice =1 µ A(Max.)at Ta=25°C 
•High Noise Immunity··············· Vw1 =V '\IL =28% Vcc(Min.) 
• Output Drive Capability ............ 10 LSTTL Loads 
• Symmetrical Output Impedance ... I I rn-i 1 =I OL =4mA(Min.) 
• Balanced Propagation Delays ··· ··· tpu 1"' lpl IL 

• Wide Operating Voltage Range '·· V cc( opr) =2V-6V 
•Pin and Function Compatible with 74LS10 

IEC LOGIC SYMBOL 

lA 
18 

lC 

2A 
28 

2C 

3A 

38 
3C 

& 
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1 

DIP14 ( 3 D14A-P) 

14~14~ 

PIN 

1 

MFP 14 

(F14GB-P) 

ASSIGNMENT 

1 A 

1 8 2 

2A 3 

28 4 

2C 5 

2Y 6 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 1 c 
12 1 y 

11 3C 

10 38 

9 3A 

8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B c y 

L x x H 

x L x H 

x x L H 

H H H L 

X : Don't Care 



TC74HC10AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL I VALUE UNIT 
Supply Voltage Range Vee -0.5-7 v 
DC Input Voltage V1\ -0.5 -Vcc+0.5 v---
DC Output Voltage VOLT -0.5 -Vcc+0.5 v 
Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 
DC Output Current IolT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 
-~ 

Power Dissipation PD 500(DIP) */180(MFP) mW 
Storage Temperature Tstg -65 -150 oc 

1-o----------
TL oc Lead Temperature lOsec 300 

RECOMMENDED OPERATING CONDITIONS 

PAHAMJ;;TER SYMBOL VALUE I UNIT 

Supply Voltage Vee 2 - 6 V 

Input Voltage V1\ 0 - Vee V 

Output Voltage ~CllT t-------0 - Vee -----t--_y __ 
~_()rating Temperature t Topr -40 - 85 --l- °C 

O - 1000(Vcc=2.0V) 
Input Rise and Fall Time l tr, tr 0 - 500(Vce=4.5V) ns 

O - 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65'C 
to 85'C a derating factor of 
-!Om W l'C shall be applied 
until 300m w _ 

PARAMETER SYMBOL TEST CONDITION Ta=z50c Ta=-4o -s5°C UNIT 
Vee MIN.1 TYP. MAX. MIN. MAX. 

High-Level Tl 2. 0 1. 5 I - - 1. 5 -
Input Voltage V111 4. 5 3.151 - - 3.15 - V 
t---------r--~ 6. 0 ~ 4. 2 _ _ rl -~ --=-!-
Low-Level •. I 2· 0 l - I - o. 5 - 0. 5 

V1L : 4. 5 - i - 1. 35 - 1. 35 V 

Input Voltage i ------~l--6--i 2~0 1'_8 ! 1~9 _J-'__!l_t_ 

High-Level 'Vi\~ Im =-20,uA 4.5 j 4:4 [ 4.5 ;±4.4 -
V=-+1 6. 0 I 5. 9 [ 6. 0 5. 9 - I v 

Output Voltage Vn1orVll. Irn ~-4 mA 4. 5 T 4.1:81 t· 31 +--- 4.13 -
r-------------r-- ____ 1ICJ1_1_":'_-5. 2mA _()._~fill_ 5._~ 5. 63 - ·-4 

2. o I - o. o o. 1 - o. 1 
Low-Level I V - IoL ~zo ,u A 4. 5 -- 0. 0 0. 1 - 0. 1 
Output Voltage VOL I V1\ -v~ . 6. 0 - l 0. 0 0.1 - 0.1 v 

n1or IL IoL =~ mA ~.5 - + 0.17 0.26 - 0.33 
IoL =::i. 2mA 6. 0 - 0. 18 0. 26 - 0. 33 

t-cl~np_u_t~Le-a~ka_g_e~Cu-r-re-nt-+~I·-1\-. --+-~v~,-\-=Vcc-orGND~O}-:::- - ±0.1 - ±1. 0 

Quiescent Supply Current Ice V1\ =Vee or GND 6. 0 - I - 1. a - 10. a ,u A 
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--------------TC74HC10AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. I TYP. MAX. 

Output Transition Time tTIJI - [-; 8 
\Till. 

·--j· 

Propagation Delay Time 1 tp!J I - l 12 
~!IL .l 

AC ELECTRICAL CH ARACTERISTICS(CL =50pF ,Input tr=t1 =6ns) 

PARAMETER 

Output Transition Time 

Propagation Delay Time I 
l 

SYMBOL TEST CONDITION 

tru1 T 
tTI IL 

2. o - 25 I 15 1 - 95 
4.5 - 1 I 15 :I -- 19 
6.0 - 6 l 13 - 16 
2.0 - 27 1 75 I - 95 

l 4.5 - 9 I 15 - 19 
6.0 - 8 13 -t---- - 16 

UNIT 

I 

--1 ns 

l 

UNIT 

ns 

Input Capacitance 
Power Dissipation Capacitance 

5} 101-- 10 
··--_--f--2-3 -If------_--+I-----+~_--+ pF 

Note Ill Cm 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: 

Icu~"i=C l'D" Vee• f 1\+I cc/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 
GA TE fabricated with silicon gate C2M OS 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. 

FEATURES: 
•High Speed······························ tp;:1 =7ns(Typ.)at Vcc=5V 
•Low Power Dissipation ............ Icc=lllA(Max.)at Ta=25'C 
•High Noise Immunity ............... V'.\111=V:-;1L28% Vcc(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance··· I IOH I =IoL =4mA(Min.) 
• Balanced Propagation Delays ..... · tpLH '=i tpHL 
•Wide Operating Voltage Range ... Vee (opr.)=2V-6V 
•Pin and Function Compatible with 74LS11 

IEC LOGIC SYMBOL 

lA & 

18 11 lY 

lC 
2A 
28 2Y 
2C 
3A 
38 3Y 
3C 
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DIP14 ( 3 D14A-P) 

14Q14~ 
1 

MFP 14 

(F14GB-P) 

PIN ASSIGNMENT 

1 A 

1 8 2 

'2A 3 

28 4 

2C 5 

2Y 6 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 1 c 
12 lY 

11 3C 

10 38 

9 3A 

8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B c y 

L x x L 

x L x L 

x x L L 

H H H H 

X : Don't Care 



--------------TC74HC11AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vrx:, -0.5- 7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Your -0.5 -Vcc+0.5 
~ ··-

IIK Input Diode Current ±20 
Output Diode Current IoK ±20 
DC Output Current Ion ±25 
DC Vrx:,/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */lBO(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2- 6 
Input Voltage Vi:-< O-Vrx:, 
Output Voltage Your 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vrx:,=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vce=4.5V) 

O - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vrx:, MIN. 

High-Level 2. 0 1. 5 

Input Voltage V1H 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage V1L 4. 5 -

6. 0 --

2. 0 1. 9 

High-Level V1N= 
IOH =-20µA 4. 5 4. 4 

Output Voltage Vott V1HorV1L 6. 0 5. 9 
IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6. 0 5. 68 

2. 0 -

V1N= 
Ia., =20 µA 4. 5 -

Low-Level Va., 6. 0 -
Output Voltage V111orV1L lot =4 mA 4. 5 -

Ia., =5. 2mA 6. 0 -

Input Leakage Current 11:-. V1:--: =Vrx:, orGND 6. 0 -

Quiescent Supply Current Irx:, V1r-; =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2. 0 
4.5 
6. 0 
4. 31 
5. 80 
0.0 
0.0 
0. 0 
0. 17 
0. 18 

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-!Om W l°C shall be applied 
until 300rn W. 

Ta=-40 -85°C 
UNIT MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4.4 -

- 5. 9 - v 
- 4. 13 -
- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0.33 
0.26 - 0. 33 
±0. l - ±1. 0 
1. 0 - 10. 0 

µA 



TC74HC11AP/AF/AFN --------------

AC ELECTRICAL CHARACTERISTICS(CL =16pF,Vcc=5V,Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 tTHL 
tpLH 

ns 
Propagation Delay Time - 7 14 

!R_HL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 75 - 95 
Output Transition Time 4.5 - 7 15 - 19 

tTHL 6.0 - 6 13 - 16 
ns 

tpLH 2.0 - 30 85 - 105 
Propagation Delay Time 4.5 - 10 17 - 21 tpHL 6.0 - 9 14 - 18 
Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 32 - - -

Note (1) Cm 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: 

lccq,o=C PD• Va;• f IN +I a; /3(per Gate) 
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----TC74HC14AP/AF/AFN 
HEX SCHMITT INVERTER 

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 
dissipation. 

Pin configuration and function are the same as the 
TC74HC04A but the inputs have 25% Vee hysteresis and 
with its schmitt trigger function, the TC74HC14A can be 
used as a line receivers which will receive slow input 
signals. 

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

•High Speed································· lpct=llns(typ.) at Vcc=5V 
•Low Power Dissipation ............... Icc=lµA(Max.)at Ta=25°C 

•High Noise Immunity ............... V11=1.lV at Vcc=5V 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I I Of! I =1 01,=4mA(Min.) 

• Balanced Propagation Delays ... ··· tpLI 1=o t p1 IL 

•Wide Operating Voltage Range ... Vcc(opr)=2V~6V 

•Pin and Function Compatible with 74LS14 

SYSTEM DIAGRAM,WAVEFORM 

ICE LOGIC SYMBOL 

lA lY 

2A 2Y 

3A 3Y 

4A 4Y 

5A 5Y 

6A 6Y 
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1 

OIP14 ( 3 D14A-P) 

14~14~ 
1 

MFP 14 

(F14GB-P) 

SOP 14 

(SOP14-P-225A) 

PIN ASSIGNMENT 

lA 14 Vee 

1 y 2 13 6A 

2A 3 12 6Y 

2Y 4 11 5A 

3A 5 10 5Y 

3Y 6 9 4A 

GND 7 8 4Y 

(TOP VIEW) 

TRUTH TABLE 

A y 

L H 
-·--- l----~----1 

H L 



TC74HC14AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VI~ -0.5 -Vcc+0.5 
DC Output Voltage Vocr -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP)*/ 180(MFP) 

Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage Vi:\J o -Vee 
Output Voltage VoCT o-Vcc 
Operating Temperature Topr -40 - 85 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

Positive 2.0 1. 0 
Threshold Vp 4. 5 2. 3 
Voltage 6. 0 3. 0 
Negative 2. 0 0. 3 
Threshold v\ 4. 5 1.13 
Voltage 6.0 1. 5 

Hysteresis 2.0 0.3 

Voltage VH 4. 5 0.6 
6. 0 0.8 
2.0 1. 9 

High-Level IOH =-20 µA 4. 5 4.4 

Output Voltage VOH VI\ =VIL 6.0 5. 9 
IQH =-4 mA 4.5 4. 18 
IOH =-5. 2mA 6.0 5.68 

2. 0 -

IoL =20 µA 4.5 -
Low-Level 

VoL VI\ =VIH 6.0 -
Output Voltage 

IoL =4 mA 4.5 -

IoL =5. 2mA 6.0 -

Input Leakage Current I I\ VI\ =Vee or GND 6.0 -

Quiescent Supply Current Ice VI\ =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

Ta=25°C 
TYP. 

1. 25 
2. 7 
3. 5 
0.65 
1. 6 
2. 3 
0. 6 
1.1 
1. 2 
2.0 
4. 5 
6.0 
4. 31 
5. 80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lQm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

1. 5 1. 0 1. 5 
3. 15 2. 3 3. 15 v 
4. 2 3.0 4. 2 
0.9 0. 3 0.9 
2.0 1. 13 2.0 v 
2.6 1. 5 2.6 
1. 0 0.3 1. 0 
1. 4 0.6 1. 4 v 
1. 7 0.8 1. 7 

- 1. 9 -

- 4.4 -

- 5.9 - v 
- 4. 13 -

- 5.63 -
-

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0. 26 - 0.33 
±0.1 - ±1. 0 µA 
1. 0 - 10.0 



--------------TC74HC14AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tn,11 - 4 8 
tTHL 
tpLH 

ns 
Propagation Delay Time - l 11 l 21 

tr)!IL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time hu1 4.5 - 8 15 - 19 
t Tl-IL 6.0 - 7 13 - 16 

2.0 42 125 155 
ns - -

Propagation Delay Time tpLH 4.5 - 14 25 - 31 
tpHL 6.0 - 12 21 - 26 

Input Capacitance Cl', - 5 10 - 10 pF I-power Dissipation Capacitance Cm(1l - 28 - - -

Note Ill Cm 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: 

Iccq,0=Cro •Vo::• f1:; +!er /6(per Gate) 
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TC74HC20AP/AF/AFN 
DUAL 4-INPUT NANO GATE 

The TC74HC20A is a high speed CMOS 4-INPUT NAND 
GA TE fabricated with silicon gate C2M OS 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 .............................. tpct=Sns(Typ.)at Vcc=5V 

• Low Power Dissipation ······ ······ Icc=l Ji A(Max. )at Ta=25°C 
•High Noise Immunity··············· VN1H=VN1L28% Vcc(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I Irn I =IoL =4mA(Min.) 
•Balanced Propagation Delays ...... tpLH'°"tpllL 
•Wide Operating Voltage Range ... Vee (opr)=2V-6V 
• Pin and Function Compatible with 74LS20 

IEC LOGIC SYMBOL 

1A 
18 

1C 
1D 
2A 

28 

2C 
20 

& 
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DIP14 ( 3 Dl4A-P) 

14Q14~ 
1 

MFP 14 
(F14GB-P) 

PIN ASSIGNMENT 

1A 

18 2 

NC 3 

1C 4 

1D 

1Y 

GNO 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 20 

12 2C 

11 NC 

10 28 

9 2A 

8 2Y 

(TOP VIEW) 

TRUTH TABLE 

A B c D y 

L x x x H 

x L x x H 

x x L x H 

x x x L H 

H H H H L 

X Don't Care 



--------------TC74HC20AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Vn1rr -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN o - Vee 
Output Voltage VouT 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage V1H 4.5 3. 15 
6.0 4.2 

Low-Level 2.0 -

Input Voltage VIL 4.5 -

6.0 -

2.0 1. 9 

High-Level V1N= 
IoH =-20µA 4.5 4.4 

VoH 6.0 5.9 Output Voltage V1HorV1L 1o1,-~-4 mA 4.5 4. 18 
IOH =-5. 2mA 6. 0 5.68 

2.0 -

V1N= 
IoL =20 µA 4.5 -

Low-Level 
VoL 6. 0 -

Output Voltage V1HorV1L 
IoL =4 mA 4.5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current I1N V1N =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 
mW 

oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
6.0 
4. 31 
5.80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500rn W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- !Orn W /°(: shall be applied 
until 300rn W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4.2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4.4 -

- 5.9 - v 
- 4. 13 -

- 5. 63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0. 33 
±0.1 - ±1. 0 
1. 0 - 10.0 

µA 



TC74HC20AP/AF/AFN --------------

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 5 8 
tTH_L ns 

Propagation Delay Time tpLH - 8 15 
~HL 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4,5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

2.0 - 44 90 - ns 
115 

Propagation Delay Time tpL!-l 4,5 - 11 18 - 23 tpHL n n - 9 15 - 20 U•U 

Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cm(l) 

-
- 29 - - -

Note (1) Cm 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 q,v =CPD •Vo:: ef1N +Io:; /2(per Gate) 
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----TC74HC21AP/AF/AFN 
DUAL 4-INPUT AND GATE 

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. 

FEATURES: 
•High Speed······························ tpd =lOns(Typ.)at Vee=5V 
•Low Power Dissipation············ lee=lµA(Max.)at Ta=25'C 
•High Noise Immunity··············· VN1H=VN1L28% Vee (Min.) 
• Output Drive Capability ······ ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I loo I =IOL =4mA(Min.) 
• Balanced Propagation Delays · ·· ··· tpLH"' tpHL 
•Wide Operating Voltage Range··· Vee (opr.)=2V-6V 
• Pin and Function Compatible with 74LS21 

IEC LOGIC SYMBOL 

1A & 

18 (6) 
1C 

1Y 

10 
2A 
28 (8) 
2C 

2Y 

20 
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DIP14 ( 3 014A-P) 

14~14~ 
1 

MFP 14 

(F14GB-P) 

PIN ASSIGNMENT 

1A 1 

18 2 

NC 3 

1C 4 

10 5 

1Y 6 

GNO 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 
13 20 

12 2C 

11 NC 

10 28 

9 2A 

2Y 

(TOP VIEW) 

TRUTH TABLE 

Inputs Outputs 

A B c D y 

L x x x L 

x L x x L 

x x L x L 

x x x L L 

H H H H H 

X : Don't Care 



TC74HC21AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Vour -0.5 -Vcc+0.5 
Input Diode Current 11K ±20 
Output Diode Current loK ±20 
DC Output Current lour ±25 
DC Vex/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL. VALUE 
Supply Voltage Vee 2- 6 
Input Voltage VIN o-vcc 
Output Voltage Vour o-vcc 
Operating Temperature Topr -40 - 85 

0 - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage Vitt 4.5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage V1L 4. 5 -
6. 0 -

2. 0 1. 9 

High-Level VIN= 
IOH =-20µA 4.5 4.4 

Output Voltage VOH 
V1HorV1L 

6. 0 5. 9 
IOH =-4 mA 4. 5 4. 18 
loo =-5. 2mA 6.0 5.68 

2.0 -

V1N= loL =20 µA 4.5 -
Low-Level 

VoL 6. 0 -
Output Voltage V1HorV1L loL -4 mA 4. 5 -

loL =5. 2mA 6.0 -
Input Leakage Current l1N V1N =Vee or GND 6.0 -
Quiescent Supply Current Ice VIN =Vee or GND 6. 0 -
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UNIT 
v 
v 
v 

mA 
mA 
mA 
mA 
mW 
oc 
"C 

UNIT 

v 
v 
v 

"C 

ns 

Ta=25"C 
TYP. 

-

-
-

-
-

-

2. 0 
4. 5 
6. 0 
4.31 
5. 80 
0.0 
0. 0 
0. 0 
0. 17 
0. 18 
-
-

*500m W in the range of Ta= 
-4o·c- 65°C. From Ta=65°C 
to 85"C a derating factor of 
-lOmW/°C shall be applied 
until 300m W. 

Ta=-40 -85"C UNIT MAX. MIN. MAX. 
- 1. 5 -
- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4. 4 -
- 5.9 - v 
- 4.13 -

- 5. 63 -
0. 1 - 0. 1 
0.1 - 0. 1 
0.1 - 0.1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 
1. 0 - 10.0 

µA 



--------------TC74HC21AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 tnn, 
tpLI-1 

ns 
Propagation Delay Time - 10 17 

1:£liL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTllL 6.0 - 7 13 - 16 

2.0 - ns 
40 IDO -- 125 

Propagation Delay Time tpLH 4.5 - 13 20 - 25 
tpHL 6.0 - 11 17 - 21 

Input Capacitance C1N - 5 ID - ID 
Power Dissipation Capacitance Cpo(l) - 25 - - - pF 

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: 

Ieeq,0=C PD' Vcc•fe,+I ccl2(per Gate) 
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TC74HC27AP/AF/AFN-------------
TRIPLE 3-INPUT NOR GATE 

The TC74HC27A is a high speed CMOS 3-INPUT NOR 
GA TE fabricated with silicon gate C2M OS 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: 
•High Speed································· tpd=7ns(typ.)at Vee=5V 
•Low Power Dissipation··············· Ice=lµA(Max.)at Ta=25°C 
•High Noise Immunity··············· V:-;1wV:--:1L=28% Vee (Min.) 
• Output Drive Capability ············ 10 LSTTL Loads 
•Symmetrical Output Impedance ···I loH i=loL =4mA(Min.) 
•Balanced Propagation Delays ······ tpLH"'tpHL 
•Wide Operating Voltage Range··· Vee(opr)=2V-6V 
•Pin and Function Compatible with 74LS27 

IEC LOGIC SYMBOL 

lA 

18 

lC 

2A 
28 

2C 
3A 

38 
3C 

142 

01Pl4 ( 3 D14A-P) 

14~ 14~ 
1 

MFP 14 

(F14GB-P) 

PIN ASSIGNMENT 

1 A 

16 2 

2A 3 

26 4 

2C 5 

2Y 6 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 lC 

12 lY 

11 3C 

10 36 

9 3A 

8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B c y 

H x x L 

x H x L 

x x H L 

L L L H 

X : Don't Care 



-------------- TC74HC27AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 
DC Input Voltage V1\ -0.5 -Vcc+0.5 
DC Output Voltage Vovr -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current Ioi.;T ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */lBO(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage V1,,. 0 -Vee 
Output Voltage Your o -Vee 
Operating Temperature Topr -40 - 85 

o - 1000(Vce=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V111 4.5 3.15 
6.0 4.2 

Low-Level 2. 0 -

Input Voltage Vu~ 4.5 -

6. 0 -

2.0 1. 9 

High-Level V1\= 
loo =-20µ A 4.5 4. 4 

Output Voltage VOH 
V1HorV1L 

6. 0 5.9 
IOH =-4 mA 4. 5 4.18 
loo =-5. 2mA 6.0 5. 68 

2.0 -

V1\= loL =20 µA 4.5 -
Low-Level 

VoL 6. 0 -
Output Voltage V1HorV1L IoL =4 mA 4.5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current I I\ V1\ =Vee or GND 6.0 -

Quiescent Supply Current Ice V1\ =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 
mA 

mA 
mW 

oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25"C 
TYP. 

-
-

-

-

-

-

2.0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0.17 
0. 18 

-

-

*500m W in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
- tom W l'C shall be applied 
until 300mW. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- I. 5 -

- 3. 15 - v 
- 4.2 -

0. 5 - 0. 5 
I. 35 - I. 35 v 
1. 8 - I. 8 
- I. 9 -

- 4.4 -

- 5.9 - v 
- 4.13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0. 26 - 0. 33 
±0.1 - ±1. 0 

11 A I. 0 - 10. 0 



TC74HC27AP/AF/AFN--------------

AC ELECTRICAL CHARACTERISTICS(CL=16pF.Vcc=5V.Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 tTHL 
tpLH 

ns 
Propagation Delay Time - 7 15 tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25'C Ta=-40 -85'C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time tTLH 4.5 - 7 15 - 19 
tTHL 6.0 - 6 13 - 16 

2.0 - 30 90 - 115 
ns 

Propagation Delay Time tpLH 4.5 - 10 18 - 23 tpHL 6.0 - 9 15 - 20 
Input Capacitance C1:-; - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 25 - - -

Note (1) C FD 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: 

Iccwv=C PD• Va:;• f1:\ +Ia:; /3(per Gate) 
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TC74HCJOP/F 
TC74HC30P/F 8-INPUT NANO GATE 

The TC74HC30 is a high speed CMOS 8-INPUT NAND GATE fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low powef dissipaLion. 

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 ................ tpd=l2ns (Typ.) at Vcc=SV..--------------~ 

Low Power Dissipation ..... Icc=lµA (Max.) at Ta=25°C 

High Noise Immunity ........ VNIH=VNIL=28% Vee (Min.) 

Output Drive Capability ..•.•......... 10 LSTTL Loads 

Symmetrical Output Impedance .... lroHl=IoL=4mA (Min.) 

Balanced Propagation Delays .....•••....... tpLH~tpHL 

Wide Operating Voltage Range ......• Vcc(opr)=2V ~ 6V 

Pin and Function Compatible with 74LS30. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 ~ 7 v 
!--------··---- -------·- -----+-------j--------r------i 

DC Input Voltage VIN -0. 5 ~ Vcc+O. 5 v 
--- --- ---·---+-:-:--------+---------+----

DC Output Voltage VouT -0.5 ~ Vcc+0.5 V 

Input Diode Current IrK ±20 mA 
1---------------------t--------+----------+---
Output Diode Current IoK ±20 mA 

DC Output Cur_•_e_n_t ___ --+-_Io_U_T_-+ ____ ±_2_5 ___ -+-_mA __ _ 
DC Vee/Ground Current Ice ±50 

Power Dissipation 
500 (DIP) i< 

180(MFP) 

mA 

mW 

1------------·-·-----+------+----------r-----i 
Storage Temperature Tstg -65 ~ 150 °C 
Lead_T_e_m __ p_e_r_a_t_u_r_e_l __ O_s_e_c--+--T-L---+----3-0-0----+--0-C--; 

'~ 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. 
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DIP14(3Dl4A-P) 

14Q 
l 

MFP14(Fl4GB-P) 

PIN ASSIGNMENT 

A 1 

B 2 

c 3 

D 4 

E 5 

F 6 

GND 7 

.(TOP VIEW) 

NC: No Connection 

14 Voe 

13 NO 

12 H 

11 G 

10 NO 

9 NO 

8 y 



TC74HC30P/F----------------

LOGIC DIAGRAM 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage Vrn 
-.----

Output Voltage VouT 

'op~rating Temperature Topr 

Input Rise and Fall Time tr, tf 

DC ELECTRICAL CHARACTERISTICS 

LIMIT 

2 'V 6 

o "'Vee 
t------

o "'Vee 

-40 'V 85 

0'V1000 (Vee=2. OV) 
0 '\, 500 (Vee=l+. 5V) 
0 'V 400 (Vee=6. OV) 

y 

UNIT 

v 
v 
v 
oe 

ns 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

GND 

Ta=-40cv85°e 
PARAMETER SYMBOL TEST CONDITION ~-+--~--~----t--~-----<UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

Vrn 
2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 
4.5 

6.0 

1.5 
3.15 

4.2 

~: ~51 = 
1. 8 -

0.5 
1. 35 

1. 8 

v 

v 

t---------------+----+------------,-------------·------+-------+---1-----+----+-----+---+-----l 

High-Level 

Output Voltage I VoH 

1 

I
, 2.0 1.9 2.0 

VIN=VIH , IoH=-20~A 4.5 4.4 4.5 
I 6.0 5.9 6.0 

1. 9 

4.4 
5.9 

or v1L 1--------+----l~---+---+--~----+-----l 
: I 0w-4mA 4.5 4.18 4.31 l IoH=-5.2mA 6.0 5.68 5.80 
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----------------TC74HC30P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40'"85 ° C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

Low-Level VT'f\1=VTTl 
IoL=20µA 4.5 - 0.0 0.1 - 0.1 

""" Lil 

6.0 0.0 0.1 0.1 v - -
Output Voltage VOL roL=4mA 4.5 0.17 0.26 0.33 - -

I_o_L=5.2mA_ 6.0 - 0.18 0.26 - 0.33 
------ ---

Input Leakage 
Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1. 0 Current 

Quiescent 
µA 

Supply Current Ice Vrn=Vcc or GND 6.0 - - 1. 0 - 10.0 

AC ELECTRICAL CHARACTERISITCS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40<c85 ° C 
UNIT 

Vee MIN. r TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 
ns 

tpLH 
2.0 - 64 125 - 155 

Propagation Delay Time 4.5 - 16 25 - 31 
tpHL 6.0 - 14 21 - 26 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 30 - - -

Note (1): CpD 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· Vee· frn+Icc 

SWITCHING CHARACTERISTICS TEST CIRCUIT Icc(o r.) TEST CIRCUIT 

Vee 

VQUT 

P.G. } 

ci ns u ns 
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INPUT WAVEFORM IS THE SAME 

AS THAT IN CAS1" 01'' SWITCH­

ING OHARACT1"RISTICS TEST· 



TC74HC32AP/AF/AFN--------------
QUAD 2-INPUT OR GATE 

The TC74HC32A is a high speed CMOS 2-INPUT OR 
GA TE fabricated with silicon gate C2M OS 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: 
•High Speed ................................. tpa=6ns(typ.)at Vcc=5V 
•Low Power Dissipation ............... Icc=lµA(:\fax.)at Ta=25'C 
•High Noise Immunity ··············-.,V:-;1H =V:-;1L =28% Vcc(Min.) 
• Output Drive Capability ............ 10 LSTTL Loads 
•Symmetrical Output Impedance ·00 1 Iml =IoL =4mA(Min.) 
• Balanced Propagation Delays ··· tpu 1 "'tpHL 
•Wide Operating Voltage Range ... Vcc(opr)=2V-6V 
•Pin and Function Compatible with 74LS32 

IEC LOGIC SYMBOL 

lA ;>1 
18 lY 

2A 
28 2Y 

3A 
38 3Y 

4A 
48 4Y 
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DIP14 ( 3 D14A-P) 

14~14~ 

PIN 

1 

MFP 14 

(F14GB-P) 

ASSIGNMENT 

1 A 

18 2 

1 y 3 

2A 4 

28 5 

2Y 6 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 48 

12 4A 

11 4Y 

10 38 

9 3A 

8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B y 

H H H 

L H H 

H L H 

L L L 



--------------TC74HC32AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

p ARAMETER snrnoLJ v ALUE UNIT 

~~~~:~ o~:1~:;ange ~;~:_t _ --=-oi~~~~o.5------+ _} __ -=: 
~-(; Output Voltage___ _ _ \TclLJ t- ----=-0.5_:'.~~c:::ll_J)_ ______ __y-:--1 

*500m W in the range of Ta~ 
-40°('~ 65°C. From Ta~65°C 
to 85°(' a derating factor of 
-!Om W /°(' shall be applied 

~~~~~it~~~1r8;~~t--~\ I ~~~ -~ 
DC Output Current Irnr ±25 mA 

1---c------------ ____ _L ____ -J___ -------1 
DC Vee/Ground Current ! Ice ' ±50 mA 

1--:::-------·· ·--------~----r------ ------------------- j------j 

Power Dissipation _____ Pii 500(DIP)*/180(MFP) mW 
Storage Temperature Tstg 1 -65 -150 . -~ 

1-=--- --------- ------ t- ----- ------ -- - -'-
Lead Temperature lOsec TL ! 300 °C 

until 300m \V. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
1 
snmoL: VALUE 

+ 
UNIT 

Supply Voltage I Vee ' 2 - 6 v 

Input Voltage IT -r. T +~ 
i \I\ 0 - "Yee V 

[---------------- -----,---+- .. --Output Voltage I VoLT O - Vee --+ V -------------- ·- --------------- ------

Operating Temperature Topr -40 - 85 °C 
--

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr' tr o- 500(Vcc=4.5V) I ns 

o- 400(Vcc=6.0V) 
i 
I 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 11 SY\IBOL TEST CONDITION , Ta- 250c --, TTa=-4o _:::::_8_§,:~UNIT 
"Yee MIN. _l TYP. MAX., MIN. 1 MAX. 

1g - ,eve V v H . h I 1 I 2. 0 I 1. 5 ~! - - I 1. 5 -
Input Volt~ae 111 4. 5 I 3.15 - - 3. 15 , -

L-o-w--L:v:l -\-,-+--------------1 U11-~~ : ~ -- f~5 +l-~~1-~~~5 ti -~-
Input Voltage IL 1 

I 6. 0 - I - 1. 8 I - 1. 8 I 
!-------------+----+--·--- ---- ,--~-----~ rr--- 2. ~ - i 1. 9 I -

High-Level V ~ !Oil - 2011A 4.5 4.4 4.:i I - I 4.HI -- ~ 
Output Voltage Voi: v:~orV11 Cc------ ---rl-Q._~_ _5,_!_t_Ei._Q_ ___ ------~ __ 5_. g - V 

!Oii =-4 mA 4. a 1 4.18 4. 31 - 4.13 t -
----------+--- 1 Irn1--5.2mA ~· 0 5. 68 T 5. 80 _-::: __ J~_L ---=--,----

[ ~. o - o. o o. 1 I - o. 1 
'\' _ IoL =20 11A 4.5 1

1 
0.0 0.1 p-0.1 Low-Level 

Output Voltage 
I\ -· 

VoL \' \T k 6. O - 1 0. O 0. 1 - _Q_J__ V 
111or IL I _ 4 A " 

OL -- m""' 4. 5 +-- 0. 17 0. 26 - i 0. 33 
I-,- ~I-~----+--~ __ __BJL =5. 2mA 6~Q_ - 0. 18 ~._26 1 -- _j_ O. 33 

lnputLeakageCurrcnt l1'---+---·y1, =_":'cc orGND 6.0 -- 1 - , ±0.1 1 ' ±1.0 µA 
QuiescentSupplyCurrent lee V1\ =Vee orGND 1 6.0 - 1 - ! 1.0 1 - _l f1f6! 
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TC74HC32AP/AF/AFN--------------

AC ELECTRICAL CHARACTERISTICS( CL =15pF, Vcc=5V ,Ta=25°C. Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLI! -- 4 8 
trnL 
tµLH 

ns 
Propagation Delay Time - 6 12 

f:..r2HL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOLT TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time t TL! I 4.5 -- 7 15 - 19 
tTl!L 6.0 - 6 I 13 - I 16 

2.0 - 24 75 - 95 
ns 

Propagation Delay Time tpLH 4.5 
I 

- 8 15 - 19 
tpJIL 6.0 - 7 13 - 16 

Input Capacitance C1\ - 5 10 - 10 
Power Dissipation Capacitance Crom - 21 - - -

pF 

Note(!) Cm 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 r~"1=C l'D • V cc• f I\+ I cc I 4(per Gate) 
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TC74HC42AP/AF/AFN 
BCD-TO-DECIMAL DECODER 

The TC74HC42A is a high speed CMOS BCD-to­
DECIMAL DECODER fabricated with silicon gate C2MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while rnaintaining the ClvIOS low power 

dissipation. 
A BCD code applied to the four inputs (A-D) sets a low 

level at one of ten decoded outputs. A illegal BCD code 
such as eleven thru fifteen sets all outputs high. This 
device can be used as 3-to-8 LINE DECODER when input 
Dis held low. 

This device is useful for code conversion , address 
decoding , memory selection , multiplexing , or readout 
decoding. 

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

FEATURES: 

•High Speed······························ tpd=13ns(Typ.)at Vcc=5V 

•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· V'.'!IH =Vl\n,=28% Vcc(Min.) 

• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance ... I IOH I =IoL=4mA(Min.) 

•Balanced Propagation Delays ······ tpLH "'tpHL 
•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 
•Pin and Function Compatible with 74LS42 

ICE LOGIC SYMBOL 

A 
B 
c 
D 
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YO 
Yl 
Y2 
Y3 
Y4 
Y6 
Y6 
Y7 
YB 
Y9 

I .. ~, 
DIP16 (3016A-P) 

1 1 

MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

YO 16 Vee 
Y1 15 A 

Y2 14 B 

Ya 4 13 c 
Y4 5 12 D 
vs 6 11 yg 

vs 7 10 YB 

GND 8 '11 

(TOP VIEW) 



TC74HC42AP/AF/AFN --------------

TRUTH TABLE 

CODE BCD INPUTS DECIMAL OUTPUTS 
No. D c B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 YB Y9 

0 L L L L L H H H H H H H H H 
1 L L L H H L H H H H H H H H 
2 L L H L H H L H H H H H H H 
3 L L H H H H H L H H H H H H 
4 L H L L H H H H L H H H H H 
5 L H L H H H H H H L H H H H 
6 L H H L H H H H H H L H H H 
7 L H H H H H H H H H H L H H 
8 H L L L H H H H H H H H L H 
9 H L L H H H H H H H H H H L 
- H x H x H H H H H H H H H H 
- H H x x H H H H H H H H H H 

L ___ x, "'"" "" 

SYSTEM DIAGRAM 
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-------------- TC74HC42AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc;+0.5 

rocOutput Voltage VocT -0.5 -Vcc;+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) ,./180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN o-Vcc 
Output Voltage VoUT o -Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc;=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc;=4.5V) 

0 - 400(Vcc;=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V111 4. 5 3. 15 
6. 0 4.2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -

2.0 1. g 

High-Level V1N= 
IOH =-2QµA 4.5 4.4 

Output Voltage VOH V111 orV11. 6.0 5. g 
Im =-4 mA 4. 5 4. 18 
Im =-5. 2mA 6. 0 5.68 

2. 0 -

v,"= 
loL =20 µA 4. 5 -

Low-Level 
VoL 6.0 -

Output Voltage V111 orV1L 
loL =4 mA 4.5 -

IoL =5. 2mA 6.0 -

Input Leakage Current l1N v,;-..: =Vee or GND 6.0 -

Quiescent Supply Current Ice V1:--: =Vee or GND 6.0 -
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UNIT 

v 

v 

v 
m.A-

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 

v 

v 
oc 

ns 

Ta=25°C 

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- lOm W !°C shall be applied 
until 300m W. 

Ta=-40 -85°C 
TYP. MAX. MIN. MAX. UNIT 

- - 1. 5 -

- - 3.15 - v 
- - 4. 2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2. 0 - 1. g -

4. 5 - 4. 4 -

6. 0 - 5. g - v 
4.31 -· 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0. I 
o. 0 0. 1 - 0. 1 
0. 0 0. 1 - 0. 1 v 
0. 17 0.26 - 0. 33 
0. 18 0.26 - 0.33 

- ±0.1 - ±1. 0 µA - 4. 0 - 40.0 



TC74HC42AP/AF/AFN --------------

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 tTHL 
tpLH 

ns 
Propagation Delay Time - 13 25 tpUL 

AC ELECTRICAL CHARACTERISTICS( CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 ~85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

f---
2.0 - - ns 

48 145 180 
Propagation Delay Time tpLH 4.5 - 16 29 - 36 

tpl-!L 6.0 - 14 25 - 31 
Input Capacitance C1'J 5 

f---
- 10 - 10 pF 

Power Dissipation Capacitance Cm(]) -- 68 -- - -

Note (1) Cm 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: 

Iccq,0=Cp]) •Vcc·f1N+Icc /4(perGate) 
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----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 C2MOS 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 .............................. tpct= 10 ns(Typ.)atVee=5V 
•Low Power Dissipation ............... Iee=l.ttA(Max.)atTa=25"C 
• High Noise Immunity ··· ··· ··· ··· ··· VNIH= VNIL =28% Vee (Min.) 
• Output Drive Capability············ 10 LS TTL Loads 
•Symmetrical Output Impedance··· I IOH I =IoL =4mA(Min.) 
•Balanced Propagation Delays ...... tpLH"'tpHL 
•Wide Operating Voltage Range ... Vee (opr)=2V-6V 
•Pin and Function Compatible with 74LS51 

IEC LOGIC SYMBOL 

IA j & >I 
IB 
IC 

ID 
IE 
IF 

2A ~1 

28 

2C 
20 

155 

IV 

2Y 

DIP14 ( 3 Dl4A-P) 

14~14~ 
1 

MFP 14 

(F14GB-P) 

PIN ASSIGNMENT 

1A 

2A 2 

28 3 

2C 4 

20 5 

2Y 6 

GNO 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 1C 

12 18 

11 1F 

10 1E 

9 10 

8 1Y 

(TOP VIEW) 



TC74HC51AP/AF/AFN --------------

TRUTH TABLE 

INPUTS OUTPUT INPUTS OUTPUT 
1A 1B 1C 10 1E 1F 1Y 2A 2B 2C 20 2Y 
H H 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 

2A 
28 2Y 
2C 
20 

lA 
18 
lC 

10 lY 
lE 

lF 
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--------------TC74HC51AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee 
DC Input Voltage VIN 
DC Output Voltage VouT 

----- - - -

Input Diode Current IIK 

--0.5 - 7 
-·---·---

-0.5 -Vcc+D.5 

-0.5 -Vcc+0.5 

±20 

v 
r----v---1 

v 
-------

mA 

*500m W in the range of Ta= 
-40°C~ 65'C. From Ta=65'C 
to 85°C a derating factor of 
- lOm W l'C shall be applied 
until 300m W. 

Output Diode Current IoK ±20 mA 

DC Output Current IouT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation pl) 500(DIP) */180(MFP) mW 

Storage Temperature Tstg -65 -150 oc 
Lead Temperature lOsec TL 300 oc 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2-6 v 
Input Voltage VIN 0 - Vee v 

rcJ~tput Voltage VouT o - Vee v 
Operating Temperature Topr -40 - 85 oc 

0 - 1DOO(Vcc=2.0V) 
Input Rise and Fall Time tr , tr o- 50D(Vcc=4.5V) ns 

o- 4DO(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

High-Level Tl ViH T 2. D 1. 5 - - 1. 5 -
Input Voltage I 4. 5 3. 15 - -- 3. 15 -- V 

1---------+----+------------+--6_._o-+_4._2 __ ~--·-_ _,_ __ -_-+-_4_._2_+------+----' 
Low-Level 2· 0 .. - D. 5 - D. 5 

v Input Voltage ViL 4. 5 - - 1. 35 - 1. 35 
1-----------j-------+-----------~------+-=6~. 2--1----~- ~--~--1--1~. _8--t_~-~-1--1~. _8_-+---j 

2.0 1.9 2.0 - 1.9 

High-Level 
Output Voltage V0!1 

V IoH =-20,uA 4.5 4.4 4.5 - 4.4 
Ii\ = 6. 0 5. 9 6. 0 - 5. 9 v l Vn-iorVn~ JOH =-4 mA 4. 5 4.18 4. 31- - 4. 13 

Im = - 5. 2m~ ~: ~ i--2..68 ~: ~o ____ 0 __ ~_1 _ --+_5_. __ 63_-+_0_~_1 --+ _ ___, 

v IoL =20 .u A 4. 5 - 0. 0 DU' - D. 1 Low-Level 1\= 60 _ 0.0 0"1 0.1 V 
Output Voltage V111orV1L IoL = 4 mA I 4: 5 --_--+-0-_-17--+--0·-:-2·6- -=--+--0_-3_3___, 

f-o------- _ ----~-=5. ~rnA j 6. 0 -- 0. 18 0. 26 ___ -__ -+-_0_._3 __ 3 
lnputLeakageCunent t-I1N I V1N =Vee orGND 6.0 - - ±0.1 - ±1.0~~ 
Qurnscent Supply Current I cc l V Ii" '= V cc or G ND 6. 0 -- - 1. 0 - 10. 0 j µ 
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TC7 4HC51 AP/ AF/ AFN 

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tnrL 
tpLH 

ns 
Propagation Delay Time - 10 17 tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
Va: MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

2.0 - 100 - ns 
39 125 

Propagation Delay Time tpLH 4,5 - 13 20 - 25 tpHL 6.0 - 11 17 - 21 
Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cm(l) - 35 - - -

Note(!) Cm 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: 

Ia:, q,0 =CPD • Va:; • f JN +Ia:; /2(per Gate) 
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TC7 4HC73AP/ AF 
DUAL J-K FLIP FLOP WITH CLEAR 

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. 

Depe11di11g- on the logic levels applied to J and l( in.put, 
this device changes state on the negative going transition 
of clock input pulse (CK). 

The clear function is accomplished independently 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 .............................. f,1Ax=55MHz(Typ.)Vcc=5V 
•Low Power Dissipation ............... lcc=211 A(Max. )Ta=25°C 
•High Noise Immunity ............... V\ 111 =V\1L=28% Vcc(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 
•Symmetrical Output Impedance"' I lrn-1 I =IoL =4mA(Min.) 
• Balanced Propagation Delays ...... tpLI 1"' tpHL 
• Wide Operating Voltage Range ... Vee ( opr)=2V ~6V 
•Pin and Function Compatible with 74LS73 

TRUTH TABLE 

INPUTS 

CLR J K CK 
L x x x 
H L L 1._ 
H L H 1._ 
H H L 1._ 
H H H 1._ 
H x x s 

X : Don't Care 

IEC LOGIC SYMBOL 

OUTPUTS 

o 
L 

On 
L 
H 

On 
On 

o 
H 

On 
H 
L 

On 
On 

1 J 
1 CK 

1K 

1 CL R 

2J 
2C K 

2K 

2C LR 

FUNCTION 

Clear 
No Change 

-
-

Toggle 
No Chan_ll_e 

(14) 
1 J 

(1) _,..., 
Cl 

(3) 
1K 

(2) .... 
R 

(7) 

(5) ,...., 

(10) 

(6) .. 
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to,, 

DIP14 (3D14A-P) 

14~ 
1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

lCK 14 lJ 
lCLR 2 13 10 

1K 3 12 10 
Vee 4 11 GND 

2CK 5 10 2K 

2CLR 6 9 20 

2J 7 8 20 

(Top View) 

(12) 
10 

(13) 
1Q 

(9) 
2Q 

(8) 
2Q 



TC74HC73AP/AF ---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range Vee 
DC Input Voltage Vr:--; 
DC Output Voltage VOLT 
Input Diode Current IrK 
Output Diode Current IoK 
DC Output Current IoLT 
DC Vee/Ground Current Ice 
Power Dissipation Po 
Storage Temperature Tstg 
Lead Temperature lOsec TL 

VALUE 

-0.5- 7 

-0.5 -Vce+0.5 

-0.5 -Vcc+0.5 

±20 

±20 

±25 

±50 
500(DIP)*/ 180(MFP) 

-65 -150 

300 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

*500rn W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- lOm w re shall be applied 
until 300rn W. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2-6 v 
!--:;-· 

Input Voltage Vr:--; o- Vee 
-'"o. 

v 
Output Voltage You 0 - Vee v 

-~ 

Operating Temperature Topr -40 - 85 oc 
0 - lOOO(Vce=Z.OV) 

Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) ns 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C 
Vee MIN. TYP. MAX. 

Ta=-40 -85°C UNIT 
MIN. MAX. 

High-Level 2. 0 1. 5 - -
Input Voltage Vnr 4. 5 3. 15 - -

1. 5 -
3.15 - v 

~--------+-----1------·-------'--'--6,.0 4.2 - - 4.2 -

Low-Level 
Input Voltage 

2.0 - - 0.5 
4. 5 - - 1. 35 
6. 0 - - 1. 8 
2.0 1.9 2.0 - 1.9 

I 
0. 5 
1. 35 v 
1. 8 

High-Level I V1:--; = !Oil =-20 µA 4. 5 4. 4 4. 5 - 4. 4 

Output Voltage ii V011 I VnrorVn. 6. 0 5. 9 6. 0 - 5. 9 
- v 

loH = 4 mA 4. 5 4. 18 4. 31 - 4. 13 

-~-+~~---+~Io~H~~----~5.~2_m_A-+~6'-.o'--+--'5~·~68'--+--'5~·~80'--+-----+-~5~.6~3'--+----~-.____ 
2. 0 - 0. 0 0. 1 - 0. 1 

Low-Level V1:--; = IoL =20 µA 4. 5 - 0. 0 0.1 - 0.1 
Output Voltage VoL \l V 6. 0 - 0. 0 0. 1 - 0. 1 V 

Jl!Or IL I IoL =4 mA 4. 5 - 0. 17 0. 26 - 0. 33 
t-T-- j J I oL =5'-. z_m_A-+_6..c.. _o_j__-_ _.__o'-. l_B__j.._o..c.. _26--" __ -_ _,__..c..:o·:...c3c.c3_,__~ 

Input Leakage Current I I\ , __ V_~'"~· _=_V_c=c~· _o_r __ G~N-J~D __ +-_6~. _g-+----=----1 - ± __ 0~._1-+-----+_-±_l~. 0---i /1 A 
Quiescent Supply Current Ice V1:--; = V cc or GND 6. 0 - J - 2. 0 - 20. 0 J_ 
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----------------TC74HC73AP/AF 

TIMING REQUIREMENTS( Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION r-vcc 
Ta=25°C 1Ta=-40 -85°C 

UNIT 
TYP. LIMIT LIM I 1'-----i 

Minimum Pulse Width 2.0 - 75 95 
t11cu 4.5 - 15 19 (CLOCK) t11CHl 

6.0 -· 13 16 
---------- "" 

I 
2.0 9~ Minimum Pulse Width I 

-

I 

75 

(CLR) t11 (!.) 4.5 - 15 19 
6.0 - 13 16 
2.0 - 75 95 

Minimum Set-up Time ts 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 

1 
95 

(CLR) trem 4.5 - 15 19 
6.0 - 13 16 
2.0 - (j 

I 
5 

Clock Frequency f 4.5 - 30 24 MHz 
6.0 - 35 I 28 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLll 
- 6 I2 

tTllL 
Propagation Delay Time tpUI - 11 21 ns (CLOCK -Q,Q) ~IL 
Propagation Delay Time tpLI I I - 15 25 (CLR-Q,Q) l_r,111. l I :Vlaximum Clock Frequency f11.1x 35 75 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL I TEST CONDITION I Vee:, MIN. 
Ta=25°C . Ta=-40 -85°CJ 

TYP. MAX.' MIN. MAX. !UNIT I 

2.0 - 30 
I 

75 - 95 I Output Transition Time tTLll 4.5 - 8 15 - 19 
t·1HL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 42 125 - 155 
tpLI I 4.5 - 14 25 - 31 ns ( CLOCK-Q, Q) tpllL 6.0 - 12 21 - i 26 

Propagation Delay Time 2.0 - 54 145 - 180 
tplJI 4.5 - 18 29 - 36 (CLR-Q, Q) tp!IL 6.0 - 15 25 - 31 

Maximum Clock 2.0 6 15 - 5 -

Frequency f \l\\ 4.5 30 60 - 24 - MHz 
6.0 35 80 - 28 -

Input Capacitance C1'- - 5 10 - 10 pF Power Dissipation Capacitance CmiU - 35 - - -

Note(]) Cm 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: 

lcnx11i=Cm •Vee• fl'\ +Ice /2(per F/F) 
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TC74HC73AP/AF ---------------

SYSTEM DIAGRAM 
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TC74HC74AP/AF/AFN 
DUAL D-TYPE FLIP FLOP PRESET AND CLEAR 

The TC74HC74A is a high speed CMOS D FLIP FLOP 
fabricated with silicon gate C2M OS 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 Q 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: 

•High Speed ................................. fMAx=77MHz(typ.)at Vcc=5V 

• Low Power Dissipation ············ ··· Ice =2 µ A(Max. )at Ta=25°C 

•High Noise Immunity··············· V:-:1H =Vl\IL =28% Vcc(Min.) 

• Output Drive Capability ············ 10 LSTTL Loads 

•Symmetrical Output Impedance··· I Im l=IoL=4mA(Min.) 

• Balanced Propagation Delays · ·· tpLH =. t p1 IL 

•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 

• Pin and Function Compatible with 74LS74 

TRUTH TABLE 

INPUTS OUTPUTS 

CLR PR D CK 0 0 
FUNCTION 

L H x x L H CLEAR 

H L x x H L PRESET 

L L x x H H -

H H L _f L H -

H H H _f H L -

H H x t_ On On NO CHANGE 

X : Don't care 
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I.-----
DIP14 ( 3 D14A-P) 

14~14~ 
1 

MFP 14 

(F14GB-P) 

SOP 14 

(SOP14-P-225A) 

PIN ASSIGNMENT 

1 CLR 14 Vee 

1 D 2 13 2CLR 

1 CK 3 12 20 

1 PR 4 11 2CK 

1 Q 5 10 2PR 

lQ 6 9 20 

GND 7 8 20 

(TOP VIEW) 

IEC LOGIC SYMBOL 

lPR s 
10 

1CK Cl 
10 10 

10 
lCLR R 

2PR 
20 

2CK 
20 

20 
2CLR 



TC74HC74AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VOL'T -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IoLT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage v,:-.: o-Vcc 
Output Voltage VOL'T 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vce=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vec=4.5V) 

o - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-- Level 2.0 1. 5 

Input Voltage V1H 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage V1L 4. 5 -

6. 0 -

2.0 1. 9 

High-Level V1:-;= 
IOH =-20µA 4.5 4. 4 

VOH 6.0 5. 9 Output Voltage VIHorV1L IOii =-4 mA 4. 5 4. 18 
lOH =-5. 2mA 6.0 5.68 

2. 0 -

V1;-.;= loL =20 µA 4. 5 -
Low-Level 

VoL 6. 0 -
Output Voltage Vn1orV1L 

loL =4 mA 4. 5 -
loL =5. 2mA 6. 0 -

Input Leakage Current I I:\ V1;-.; =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1>: =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 
mA 

mA 
mW 

oc 
oc 

UNIT 
v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
6. 0 
4. 31 
5.80 
0.0 
0.0 
0.0 
0. 17 
o. 18 

-

-

*500mW in the range of Ta= 
-4o·c- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-I Om W /°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4.2 -

0. 5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4.4 -

- 5. 9 - v 
- 4. 13 -
- 5.63 -

0. 1 - 0.1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0. 33 
±0.1 - ±1. 0 µA 
2.0 - 20.0 



--------------TC74HC74AP/AF/AFN 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -8~ , 
Vee TYP. LIMIT --r-----UMIT UNIT 

Minimum Pulse Width 
(CLOCK) 

twcu 
twoD 

2.0 - 75 95 II 

4.5 - 15 19 

~-~ = + ;~ ----ii~--~ 

(CLR, PR) -~~cu +--------------+--~-t+--~- i~ --t-----l~----
2.0 - 75 95 

Minimum Pulse Width I --~ -j --!!-- I ·· ·· I 

Minimum Set-up Time t5 4.5 - 15 19 ns 
6.0 - t-_l_L-t---_1§__ __ 
2.0 - 0 0 
4.5 - 0 0 Minimum Hold Time 

I 6.0 - 0 0 

Minimum Removal Time 
(CLR, PR) 

! 2.0 - 25 30 

I 4.5 - 5 6 
6.0 - 4 5 -------+----< 
2.0 - 6 5 

Clock Frequency 4.5 - 31 25 MHz 
6.0 - 36 29 

AC ELECTRICAL CH ARACTERISTICS(CL =15pF, Vcc=5V, Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLll - 6 12 
t·n-IL 

Propagation D_e_lay Time tpLH 
- 13 26 ns 

(CLOCK-Q, Q) t.l'llL --
Propagation De~y T~PLl 1 - 14 26 

~MHZ (CLR, PR-Q, Q) __t_ru1,___, 
-- ---------------

Maximum Clock Frequency j fw\X 36 77 ·-

AC ELECTRICAL CHARACTER ISTICS(CL =50pF ,Input tr=t1 =6ns) 

Ta=25°C l Ta=-40 -85°C 
PARAMETER SYMBOL TEST CONDITION Vee· MIN. TYP. MAX._ MIN. MAX. UNIT 

Output Transition Time I 1TLIJ_I ~H--~ = j 
3 ~ 

P . D 1 T. t·n11. j ---·--·---~:~ -=- I ;;~ ----+-,1-~-r-----J-----j 
ropagat10n _e_ ay ime tpLll 4.5 , _ 16 

(CLOCK-Q, Q) tpl\L+ 6.0 11 - . i:3 I 
. . -- -- ---- 2 .o ! - t fi-+----+-·--t-------j 

75 - 95 
15 - 19 
13 -

' 16 
150 - 190 
30 - 38 
26 - 32 

150 - 190 

ns 

30 - 38 
-

Prop_;.:g~_1<m De_l,,_y Time tpu 1 4_5 I _ 
1

. 17_ 
(CLR, PR-Q, Q) tpJIL 6_0 _ 15 

+-z.o--1---1 _6_,___2_1 ___ -+-----+-----+----+-------j 

Maximum Clock 
f'VIAX I 4.5 31 63 MHz 

26 32 
- 5 -

- 25 -

- 29 -Frequency L_().O 36 67 
---r------r----+------r-----t-~-r------1 

10 10 Input Capacitance 5 -

- - -34 Power Dissipation Capacitance 
pF 

Note(!) Cm 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: 

Icctpo=Cm ·Vo:::· f1:--; +Ice /2(per F/F) 
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TC74HC74AP/AF/AFN --------------

SYSTEM DIAGRAM (1/2package) 

CLR 

PR 

D 

0 

Q 
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TC74HC75AP/AF 
4-BIT D TYPE LATCH 

The TC74HC75A 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 
in different circuits. 

Da!_il applied to the data inputs are transferred to the Q 
and Q outputs when the enable input is high.When the 
enable input is low,the outputs are not affected. 

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

FEATURES: 

•High Speed ................................. trxl =lOns(typ.)at Vcc=5V 

•Low Power Dissipation ............... Icc=21LA(Max.)at Ta=25°C 

•High Noise Immunity··············· V:-;1H=Vc;1L =28% Vcc(Min.) 

• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I IOH i=IoL =4mA(Min.) 

•Balanced Propagation Delays ... tpLH""ti:tiL 

•Wide Operating Voltage Range ... Vcc(opr)=2V-6V 

• Pin and Function Compatible with 74LS75 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

D G 0 0 

L H L H -
H H H L -

-x L On On LATCH 

X:Oon't care 
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116~ I 
1 

DIP16 (3D16A-P) 

169 
MFP16 (F16GC-P) 

PIN ASSIGNMENT 

10 1 

10 2 

20 3 

G3 • 4 4 

Vee 5 
30 6 

40 7 
40 8 

(TOP VIEW) 

IEC LOGIC SYMBOL 

10 21 10 

16 10 

15 20 

14 20 

13 G1 • 2 

12 GNO 
11 30 
10 30 

9 40 



TC74HC75AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vcci! -0.5-_7 _____ +-_V_---1 

,_D_C_I_n_p_u_t_V_o_l_ta_g_e _____ e--__ V_1:-i_+--___ -_o_.5 -v cc +0.5 V 

DC Output Voltage V~o=c~T--+il ___ -_0_.5 -Vcc+0.5 V 
Input Diode Current I1K ±20 mA 

*500m W in the range of Ta= 
-40'C- 65°C. From Ta=65°C 
to 85'C a derating factor of 
-!Om W l'C shall be applied 
until 300m W. 

+--------------1--~1--+-------------------+-----< 

Output Diode Current I0K ±20 mA 
'Js-c Output Cu~~~-t- ---Tlan ±25 , mA 

DC Vcc!Ground Current 1 Ice ±50 I mA--
Power Dissipation P0 r-------50_0_(_D __ I_P_)-*/_1_8_0_(M--F--P-) ___ --mW --

Storage Temperature Tstg -65 -150 °C 
1---c---------------+----+------------------+--------

L ea d Temperature lOsec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER I SYMBOL v AL UE UNl T 

1 Vee 2 - 6 V ----T+--. -V~1\~-__,, _____ o ____ V_c_c ____ ----+----v--· 
1-------------~-+--------1--~----+-----l 

Output Voltage I V0n 0 - Vee V 
1--------------+--~~-+----------=-------I --------" 

~era ting Tern per_a_tu_re --_____ I _T_op _ _:-+--- _-_40_-_85 __________ 1-- noes -----1 l1 I o - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr j 0 - 500(Vcc=4.5V) 

_l o - 400(Vcc=6.0V) I 

Supply Voltage 

Input Voltage 

DC ELECTRICAL CHARACTERISTICS 

TEST CONDITION Ta==2~5o_C~--~-Ta=-40 ·-85oC UNIT 
'Vee MIN. TYP. MAX. MIN. MAX. --I 

High-Level 2. 0 1. 5 -- - 1. 5 --
Input Voltage VIII 4. 5 3. 15 - -- 3. 15 -

!----------+-----+---------------- 6. 0 4. 2 - ---:,,----! 4. 2 -- -- ---
Low-- Level I I 2. D - - 0. 5 - 0. 5 

~ut-~~-lta_g_e___ Vu. L E I :: 11=9 2=0 :~:5 1=9 :~:5 V 

High-Level I Vi"= µA 4.5µ· 4.4 4.5 - 4.4 -
Output Voltage ! Vm y, or\ 6. 0 5.jl~ 6. 0 - 5. 9 --=-------1 V 

I .H IL 1ru1 =-4 mA 4. 5 4. 18 4. 31 - 4. 13 f----------+- --l--------Jillll =-5. 2mA 6.~5. 68 _Ji_.__§_o_1, ___ -_j_ __§_._§_il_-+---:- ___ _ 
i I - 2. 0 = 0. 0 I 0. 1 - J 0. 1 

l L 1 
I 

V _ I IoL -20 µA 4. 5 0. 0 0. 1 - 0. l 
.ow - eve V: I\ - b 6 0 0 0 0 1 V 

Output Voltage OL V orV · - · · - 1-~-
lll IL IoL =4 mA 4.5 - 0.17 0.26 - 0.33 l r-:-------[f----- ____ ~2mA I 6c<I_I _ - 1 OcJll+ 0. 26 - 0. 33 

Input LeaKage Current I I\ VI\ = v cc or GND __l 6. 0 r - - ::c:O. 1 I - 1 ± l. 0 :-;; 
~;;ts;;;;PI)-ciITT8ilt ICC- -v~vC(orGNIT J 6.o - =----+---z. o J_ - 20. o 11 

v 

PARAMETER SYMBOL 
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----------------TC74HC75AP/AF 

TIMING REQUIREMENTS( Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT IV(~ ~r--,----LIMIT LIMIT 

Minimum Pulse Width I 2.0 75 95 

(G) twn n 4.5 - 15 19 
I 6.0 - 13 16 

--- --------- r I 

-

LL 
65 

Minimum Set-up Time ts 4.5 - 0 13 ns 
6.0 - 9 11 ---+---------

I 2.0 - 1 2~ 30 
Minimum Hold Time th I 4.5 - 6 

J 6.0 - 5 

AC ELECTRICAL CH ARACTERISTICS(CL =15pF, Vcc=5V ,Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLll - 4 8 
trllL 

Propagation Delay Time tpLI I - 10 18 ns 
(DATA-Q,Q) \_ui!L 

rrropagation Delay Time 
--

tpLJ I - 10 21 (G-Q,Q) tpllL 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

I 2.0 --- 25 75 - 95 
Output Transition Time t-ru I 4.5 - 7 15 - 19 

t·n1L 6.0 - 6 13 - 16 --
2.0 

ns 
Propagation D!:!ay Time 

- 36 110 - 140 
tpUJ 4.5 - 12 22 - 28 ( DATA-Q,Q) tpHL 6.0 - 10 I 19 - 24 -

2.0 - 40 125 - 155 Propagati_c_m Delay Time tpLI I 
4.5 - 13 25 - 31 ( G-Q,Q) tpllL 6.0 -

11 21 - 26 
Input Capacitance C1'.C - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l} - 30 - - -

Note(]) Cm 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: 

Iccti:io =Cm •Vee• f1"! +Ice /4(per Latch) 
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TC74HC75AP/AF----------------

SYSTEM DIAGRAM 
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-
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TC7 4HC76AP/ AF 
DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

The TC74HC76A 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 
dissipation. 

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 
are 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=65:\1Hz(Typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=2,uA(Max.)at Ta=25°C 
•High Noise Immunity··············· VN!fJ=V:-.;1L 28% Vcc(Min.) 
• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I IOH I =IoL=4mA(Min.) 
•Balanced Propagation Delays······ tpLH"" tpHL 
•Wide Operating Voltage Range··· Vee (opr)=2V-6V 
•Pin and Function Compatible with 74LS76 . 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

CLR PR J K CK o o 
L H x x x L H CLEAR 
H L x x x H L PRESET 
L L x x x H H 
H H L L 1. On On NO CHANGE 
H H L H 1. L H 
H H H L 1. H L 
H H H H 1. On On TOGGLE 
H H x x J On On NO CHANGE 

X:Don't care 
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lr----16~-. v . -1 
1 

DIP16 (3D16A-P) 

169 

1 

MFP16 (F16GC-P) 

PIN ASSIGNMENT 

1CK 16 1K 

IPR 2 15 10 

1CLR 3 14 10 

1J 4 13 GND 

Vee 12 2K 

2CK 6 11 20 

2PR 10 20 

2CLR 9 2J 

(TOP VIEW) 

IEC LOGIC SYMBOL 

(16) 10 

10 

20 

20 



TC74HC76AP/AF---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VoUT -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current loK ±20 
DC Output Current 1oUT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */ 180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN 0 -Vee 
Output Voltage VoUT o-vcc 
Operating Temperature Topr -40 - 85 

O - lOOO(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

0 - 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage VIH 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage V1L 4.5 -

6.0 -

2. 0 1. 9 
IOH =-20µ,A 4. 5 4. 4 High-Level 

VOH Vu"= 6. 0 5. 9 Output Voltage V1HorV1L Ia-i =-4 mA 4. 5 4.18 
IOH =-5. 2mA 6.0 5.68 

2. 0 -

V1N= 
IOL =20 µA 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage V1HorV1L loL =4 mA 4. 5 -

loL =5. 2mA 6. 0 -
Input Leakage Current IrN VrN =Vee or GND 6. 0 -
Quiescent Supply Current Ice V1N -Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 
mA 
mA 
mA 
mW 
oc 
oc 

UNIT 
v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-
-

-

-
-
-

2. 0 
4.5 
6.0 
4. 31 
5. 80 
0.0 
0.0 
0. 0 
0. 17 
0. 18 
-
-

*500mW in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-IOm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4.4 - ' 

- 5. 9 - v 
- 4. 13 -
- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0.1 - 0. 1 v 
0.26 - 0. 33 
0.26 - 0.33 
±0.1 - ±1.0 µA 
2. 0 - 20.0 



----------------TC74HC76AP/AF 

TIMING REQUIREMENTS( Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25 'C Ta=-4o - 85 °C UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width t 2·0 - 75 95 
W(LJ 4.5 - 15 19 

(CLOCK) _______ two~t----···-·------ ~·~ ~-= ~~ ~~ 
Minimum Pulse Width twcu 14:~ _ IS r- ~~ 

(CLR,PR) 6.0 - 13 16 
i-----t---- 2:0 t-----=.--+-·75-- --9~5~---j 

Minimum Set-up Time t 8 4.5 - 15 19 
6.0 ·- 13 16 

ns 

·----+-2~:·()1 ---··- --o-·--r-·----o-----
Minimum Hold Time 4 .5 - 0 0 

6.0 - 0 0 
-----+----+---------+--2--.-0-lr--·---=-----1 7 5 95 

Minimum Removal Time j 

(-C-L-R,PR) trem ~:~ = g i~ 
1------------· -----+------·· 2 .o T -- 6 5 

4.5 l - 31 25 
6.0 36 29 

Clock Frequency 

---1 

MHz 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLll - 4 8 
tTHL 

Propagation Delay Time tpLH ·- 12 21 ns 
(CLOCK-Q,Q) tpl!L --1-· 

Propagatio.11j)elay_Time tpLH - 14 24 (CLR,PR-Q,Q) !.iLHL 
~---- j----· 

Maximum Clock Frequency f\IAX 33 65 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

'VCX.:~ffi_.-:::m-p. MAX. 
Ta=-40 -85°C UNIT 
MIN. MAX. 

Output Transition Time 

Propagation Delay Time 
(CLOCK -Q, Q) 

Propagation Delay Time 
(CLR,PR-Q, Q) 

fMAx 

2.0 - I 30 75 
4.5 - 8 15 
6 .o .. 7 13 

--·-----t--2~.~0-1--_- 60 125 

4.5 - 15 25 
6.0 - 13 21 
2.0 - 76 140 
4.5 - I 18 28 
6.0 - ~- 16 24 
2.0 6 I 21 -
4.5 31 63 -

-

-· 

-

-

-· 

-

-

-

-

5 
25 

95 
19 
16 

155 
31 ns 
26 

195 
39 
33 
-

- MHz 
Maximum Clock 
Frequency 

Input Capacitance 
29 -

10 
6.0 36 67_+-~---ic-~--+-~-+---I 

- 5 10 -

- -Power Dissipation Capacitance 
pF 

Cm(ll - 38 -

Note 111 Cm 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: 

Iecwv=Crn •Vee.fl'\ +lee /2(perF/F) 
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TC74HC76AP/AF---------------

SISTEM DIAGRAM (1/2 package) 
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TC74HC77AP/AF 
4-BIT D TYPE LATCH 

The TC74HC77A is a high speed CMOS 4-BIT 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 
dissiparion. 

It contains two. groups of 2-bit latches controlled by an 
enable input (Gl, 2 or G3, 4) and these two groups may be 
used in different circuits. 

The data applied to the data inputs are transferred to 
the respective Q 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. 

FEATURES: 
•High Speed······························ trxi =lOns(Typ.)at Vec=5V 
•Low Power Dissipation············ Icc=2µA(Max.)at Ta=25°C 

•High Noise Immunity··············· Vc;111 =VN1L28% Vee (Min.) 
• Output Drive Capability············ 10 LS TTL Loads 
•Symmetrical Output Impedance··· I Im I =IoL =4mA(Min.) 
• Balanced Propagation Delays .. · ·· · tpLH""' lpl!L 
• Wide Operating Voltage Range··· Vee ( opr.)=2V ~6V 
• Pin and Function Compatible with 74LS77 

IEC LOGIC SYMBOL 

INPUTS OUTPUTS 
FUNCTION 

D G Q 

L H L -

H H H -

x L On LATCH 

X : Don't care 
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DIP14 (3D14A-P) 

14v 

1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

1D 14 10 

2D 2 13 20 

G3,4 3 12 GU 

Vee 4 11 GND 

30 5 10 NC 

40 6 9 30 

NC 7 8 40 

(TOP VIEW) 
NC:NO CONNECTION 

TRUTH TABLE 

10 (l) 10 

40 (&) 40 ...._ __ .... 



TC74HC77AP/AF---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Yee -0.5 - 7 v 
DC Input Voltage v,:; -0.5~Vcc+0.5 V 
DC Output Voltage Your -0.5 -Vcc+0.5 V 
Input Diode Current IIK 
~tput Diode Current IoK 

±20 mA 

±20 mA 
-------------+--~-+-------·~ 

DC Output Current lou-r ±25 mA 

DC Vee/Ground (jurrent Ice 
Power Dissipation Po 

±50 mA 
·~------+--~--+---~··~-------·---+--~ 

500(DIP) */180(MFP) mW 
·~-------·----------+--~--+----- . ·~ 
Storage Temperature Tstg -65 -150 °c 

Lead Temperature lOsec TL I 300 °c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Yee 2-6 v 
Input Voltage VIN 0 -Vee v 

-
Output Voltage Yon O-Vcc v 
Operating Temperature Topr -40 - 85 oc 

r--
O - 1000(Vcc=2.0V) 

Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) ns 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C 

*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-\OmWl'C shall be applied 
until 300m W. 

Ta=-40 -85°C PARAMETER SYMBOL TEST CONDITION 
Vee MIN. TYP. MAX. MIN. MAX. UNIT 

High-Level 2.0 1. 5 - -· 1. 5 -

Input Voltage V111 4.5 3. 15 - - 3. 15 - v 
6.0 4. 2 - - 4. 2 -

Low-Level 2.0 - - 0. 5 - 0. 5 

Input Voltage VIL 4. 5 - - 1. 35 - 1. 35 v 
I 6.0 - - 1. 8 - 1. 8 

2.0 1. 9 2. 0 ·- 1. 9 -

High-Level V1N = 
IOH =-20 µA 4.5 4. 4 4. 5 - 4. 4 -

Output Voltage VoH V111orV1L 6.0 5. g 6. 0 - 5. 9 - v 
IOH =-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 

Vr:;= IoL =20 µA 4.5 - 0.0 0. 1 - 0. 1 Low-Level 
VoL 6.0 - 0. 0 0. 1 - 0. 1 v Output Voltage V1HorV1L 1-lOL =4 mA 4.5 - --r--o.--11 0.26 - 0. 33 

IoL =5. 2mA 6.0 - 0. 18 0. 26 - 0.33 
Input Leakage Current I1:; v,:; =Vee or GND 6.0 - - ±0.1 - ±1. 0 µA Quiescent Supply Current Ice Yr:; =Vee or GND 6.0 - - 2. 0 - 20.0 
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---------------- TC74HC77AP/AF 

TIMING REOUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
twcu 4.5 - 15 19 (G) twcll) 6.0 - 13 16 

!--·· ·-·---.......,_._____ ........ -- ------------

I Minimum Set-up Timel 
2.0 - 50 65 

ts 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(CL =15pF, Vcc=5V, Ta=25'C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTUI -· 4 8 
tTHL 

fp;:~pagation Delay Time tµLH - 10 17 ns (DATA-Q) fj,1 IL 
Propagation Delay Time tpLH -- 10 17 (G-Q) 1:.r!iL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF ,Input tr=t1=6ns) 

PARAMETER SYMBOL! TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 -

I 
30 75 - 95 

Output Transition Time tTUI 4.5 - 8 15 - 19 
tTllL 6.0 - 7 13 I - 16 

Propagation Delay Time 
I 2.0 - 39 100 - 125 

tpLH 
4.5 - 13 20 - 25 ns 

(DATA-Q) tpf!L 6.0 - II 17 - 21 
2.0 - 39 100 - 125 Propagation Delay Time tµLH 4.5 - 13 20 - 25 (G-Q) tpHL 
6.0 - u L7 - 2.1 . ---1 

Input Capacitance C1" - 5 10 - 10 pF 
Power Dissipation Capacitance CPD(]) - 20 - - -

Note(!) Cm 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 q,0=C PD• Va::• f I\+ l a:: I 4(per Gate) 
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TC74HC77AP/AF----------------

SYSTEM DIAGRAM 

12 -
G1,2~¢a 

1 
10 
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3 -
G3,4~b</Jb 

10 30 5 

</Jb ,,,..._,......_ 
q;o 

1_¢_a~~~~~¢-b~~~~ L_ Vooo4 , GNDo11 
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TC74HC85AP/AF/AFN 
4-BIT MAGNITUDE COMPARATOR 

The TC74HC85A is a high speed CMOS 4 BIT 
MAGNITUDE COMP ARA TOR fabricated with silicon 
gate C2M OS technology. 

It achieves the high speed operation similar to 
equivft)_Pn_t T ,S'J1rr'T, while maint~_i!!ing the CMOS lc_,1Ar pov•.rer 
dissipation. 

The TC74HC85A compares two 4-bit words applied to 
inputs AO-A3 and BO-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. 

FEATURES: 
•High Speed······························ trxl =22ns(typ.)at Vee=5V 
•Low Power Dissipation············ Iee=4µA(Max.)at Ta=25°C 

•High Noise Immunity··············· VN1H=VN1L28% Vee(Min.) 
• Output Drive Capability ··· ··· ······ 10 LS TTL Loads 

•Symmetrical Output Impedance··· I !OH I =lot =4mA(Min.) 
•Balanced Propagation Delays······ tpLH~tpHL 
•Wide Operating Voltage Range··· Vee (opr.)=2V-6V 
•Pin and Function Compatible with 74LS85 

IEC LOGIC SYMBOL 

AO COMP 
A1 
A2 
A3 

A<B < P<Q 
A=B = P=Q 
A>B > P>Q 

BO 
81 
82 
83 
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I .. ~ I 
DIP16 (3D16A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

B 3 

A<B IN 2 

A=B IN 3 

A>B IN 4 

A>B OUT 5 

A=B OUT 6 

A<B OUT 7 

GND 8 

A<B 
A=B 
A>B 

(TOP VIEW) 

16 Vee 

15 A3 

14 B 2 

13 A2 

12 A 1 

11 B 1 

10 AO 

9 B 0 



TC74HC85AP/AF/AFN --------------

TRUTH TABLE 

CASCADING OUTPUTS 
COMPARING INPUTS INPUTS 

A>B A<B A=B A>B A<B A-B 

A3>B3 x x x x x x H L L 

A3=B3 A2>B2 x x x x x H L L 

A3=B3 A2=B2 Al> Bl x x x x H L L 

A3=B3 A2= B2 Al=BI AO> BO x x x H L L 

L L L H H L 
x x H L L H 

A3= B3 A2= B2 Al=BI AO= BO L H L L H L 
H L L H L L 
H H L L L L 

A3= B3 A2=B2 Al= Bl AO< BO x x x L H L 

A3=B3 A2= 82 Al< Bl x x x x L H L 
A3= 83 A2< 82 x x x x x L H L 
A3< 83 x x x x x x L H L 

X:Don't Care 

SYSTEM DIAGRAM 

83 

A3 
15 

0 
0 
!: ,, 
> 
:D 

z 
Cl 

z 11 
Bl ,, 

c: 12 -t Al en 

5 

A>Bl ~ BO 9 
6 A=B ,, 

AO 10 c: 
0 7 -t > A<B en en 
0 2 r· ~ A=B 

z A>B 
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,, 
c: 
-t 
en 
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--------------TC74HC85AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5- 7 V 

DC Input Voltage V1N -0.5 -Vee+0.5 V 

DC Output Voltage Vou·r· -0.5 -Vcc+0.5 V 
r-------·--.--------~-~·--r----~·--~----~----~ 

Input Diode Current I1K ±20 mA 

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- !Om W l°C shall be applied 
until 300m W. 

Output Diode Current IOK ±20 mA 
---·---+-~-~--j 

DC Output Current Iou-r ±25 mA 

DC Vee/Ground Curren!_+--_I~e~e--+ _______ ±_50 _____ ---+--ii--_--_m_A_-_--< 
Power Dissipation P0 500(DIP)•/180(MFP) mW 

Storage Temperature Tstg -65 -150 °C 

Lead Temperature lOsec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2-6 v 
Input Voltage VIN 0 -Vee v 
Output Voltage VoUT 0 -Vee v 

--
Operating Temperature Topr -40 ~ 85 oc 

0 - 1000(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vce=4.5V) ns 

0 - 400(Voe=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
I__Yce MIN. TYP. MAX. MIN. MAX. 

High-Level I 2. o 1. 5 - - 1. 5 -

V1H 4. 5 3. 15 - - 3. 15 - v Input Voltage 
16.0 

4. 2 - - 4.2 -
r---

2. 0 - 0. 5-- -- 0. 5 Low-Level 
Input Voltage V1L 4. 5 - -- 1. 35 - 1. 35 v 

~6.0 - - 1. 8 - 1. 8 i 
I---- "tr t--1. 9-- 2.0 - 1. 9 -

High-- Level V1N = 
rOll =-2oµAI 4.5 4.4 4.5 - 4. 4 -

VOH 5. 9 6. 0 -- - 5.9 - v Output Voltage Vu-1orV11, 
6. 0 

--j 
IOii =-4 mA 4. 5 4. 18 4. 31 - 4. 13 -

loll =-5. 2mA 6.0 5. 68 5. 80 -- 5.63 -

---- ---·-
2.0 - 0.0 0. 1 - 0. 1 

V1N = loL =20 ttA 4. 5 --
0. 0 + 0.1 - D. 1 

Low-Level 
VoL 6. 0--1-- 0. 0 0. l~ - 0. l v Output Voltage V11.1orV1L 

IoL =4 mA 4. 5 - 0. 17 0.26 - 0.33 
I loL =5. 2mA 6. 0 - 0. 18 l 0.26 ---=----i 0.33 

~~-- ~ I1N VrN ~Voe or GND 6. 0 ±1. 0 Input Leakage Current - - ±0. 1 --
µA .Quiescent Supply cill;:;;;t Ice V1N =Voe or GND 6. 0 - - 4. 0 - 40.0 
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TC74HC85AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time t1LH - 4 8 tTHL 
Propagation Delay Time tpLH - 22 34 ns (A, B-OUT) ~HL 
Propagation Delay Time tpLH - 10 18 (CASCADE-OUT) tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 90 195 - 245 
tpLH 4.5 - 26 39 - 49 (A, B-OUT) tpHL 

ns 
6.0 - 22 33 - 42 
2.0 - 40 110 - 140 Propagation Delay Time tpLH 4.5 - 13 22 - 28 (CASCADE-OUT) tpLH 6.0 - 11 19 - 24 

Input Capacitance CrN - 5 10 - 10 pF Power Dissipation Capacitance Cpo(l) - 25 - - -

Note (1) Cm 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: 

Iccqm=Cm • Vee. f IN +I cc 
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-------------- TC74HC85AP/AF/AFN 

TYPICAL APPLICATION 

A>BIN 

A=BIN 
A<BIN 

N-BIT CASCADING CONNECTION 

(AJ DATA 

(LSB) (MSB) 
AOA1 A2A3 A4 A5 A8 A7 -------- An 

HC86A HC86A HC86A 

BO 818283 B4 85 86 87 -------- Bn 
(LSB) (MSB) 

(BJ DATA 

COMPARING INPUT 
CASCADING INPUT OUTPUT 

A>B A=B A<B A>B A=B A<B 
[AJ > [BJ x x x H L L 

H L L H L L 

[AJ = [BJ x H x L H L 

L L H L L H 

[AJ < [BJ x x x L L H 

X:Don't Care 
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TC74HC86P/F 
TC74HC86P/F QUAD EXCLUSIVE OR GATE 

The TC74HC86 is a high speed CMOS QUAD EXCLUSIVE OR GATE fabricated with silicon gate 

c2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

Input and output buffer are installed, 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 .................... tpd=l3ns(Typ.) at Vcc=SV 

.Low Power Dissipation .......... Icc=lµA(Max.) at Ta=25°C 

lligil Noise Immuni.ty ...... , ..•. VNIH=VNIL=28% Vcc(Min.) 

Out put Drive' Capability ...•... 10 LSTTL Loads 

Symmetrical Output Impedance .. JloHl=IoL=4mA(Min.) 

Balanced Propagation Delays .•. tpLH =i=tpHL 

Wide Operating Voltage Range .. Vcc(opr)=2V-6V 

Pin and Function Compatible with 74LS86 

LOGIC DIAGRAM (per Gate) 

y 
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DIP14(3Dl4A-P) 

,.9 
MFP14(Fl4GB-P) 

PIN ASSIGNMENT 

lA 1 14 

lB 2 13 

lY 3 12 

2A 4 11 

2B 5 10 

2Y 6 9 

GND 7 8 

(Top View) 

Vee 

4B 

4A 

4Y 

3B 

3A 

3Y 



----------------TC74HC86P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 

DC Input Voltage 

DC Output Voltage 

Input Diode Current 

Output Diode Current 
1----------------- ---

DC Output Current 

DC Vee/Ground Current 
1-----~--

SYMBOL VALUE 

Vee -0.5<v7 

VIN -0.5 '"Vcc+0.5 
--

VouT -o.5 <vVcc+0.5 

IIK ±20 

IoK ±20 

IouT ±25 

Ice ±50 

UNIT 

v 
v 
v 
mA 

mA 

mA 

mA 

* 500mW in the range of 
Ta=-40°C ~65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOmW/°C shall be 
applied until 300mW. 

Power Dissipation PD 500(DIP)*/180(MFP) mW INPUT and OUTPUT 
EQUIVALENT CIRCUIT Storage Temperature Tstg -65 'V 150 oc 

-
Lead Temperature lOsec TL 300 oc 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 v 
Input Voltage Vrn o '"Vee v 
Output Voltage VoUT o '"Vee v 
Operating Temperature Topr -40 'V 85 oc 

o '"lOOO(Vcc=2.0V) GND 

Input Rise and Fall Time tr,tf 0 'V 500(Vcc=4.5V) ns 
o '"400(Vcc=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 

VIH 4.5 3.15 
Input Voltage 

- - 3.15 - v 

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 -
Iow-20µA 4.5 4.4 4.5 - 4.4 -

High-Level Vrn= 
VoH 6.0 5.9 6.0 - 5.9 - v 

Output Voltage 
VIH or VIL IoH=-4mA 4.5 4.18 4.31 - 4.13 -

IoH=-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 UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN= 
IoL =20µA 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VoL 6.0 - 0.0 0.1 - 0.1 v 

VIH or Vn IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 

Current µA 
Quiescent 

Ice Vrn=Vcc or GND 6.0 - - 1.0 - 10.0 
Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40-85°C UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition 4.5 - 8 15 - 19 
Time trnL ns 

6.0 - 7 13 - 16 

2.0 - 64 120 - 150 
tpLH 

Propagation Delay 4.5 - 16 24 - 30 
Time tpHL ns 

6.0 - 14 20 - 26 

Input Capacitance Cm - 5 10 - 10 

Power Dissipatcon 
pF 

CpD(l) - 34 - - -
Capacitance 

Note (1) CpD 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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SWITCHING CHARACTERISTICS TEST CIRCUIT 

6 ns 6n .s 

187 

TC74HC86P/F 

Icc(opr) TEST CIRCUIT 

c: 
0 

"' 

Input waveform is the same 
as that in case of switC'hing 

characteristics test. 



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 c 2 MOS 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 .....•....•...... fMAx=52MHz (Typ.) (Vcc=5V) 

Low Power Dissipation ....... Icc=2µA(Max.) (Ta=25°C) 

High Noise Immunity .•....... VNIH=VNn=28% Vcc(Min.) 

Output Drive Capability .............. 10 LSTTL Loads 

Symmetrical Output Impedance ..... I IoH I =IoL=4mA(Min.) 

Balanced Propagation Delays ............... tpLH~tpHL 

Wide Operating Voltage Range ....... Vcc(Opr. )=2V '" 6V 

Pin and Function Compatible with 74LS107 

ABSOLUTE r·1AXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 '\, 7 v 

DC Input Voltage VIN -0.5 '"Vcc+0.5 v 

DC Output Voltage Vom -o. 5 '"vcc+o. 5 v 

Input Diode Current IIK ±20 mA 

Output Doi de Current 1 oK ±20 mA 

DC Output Current Iom ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation PD ~00(DIP)''l1so (MFP mW 

Storage Temperature TsTG -65 '\, 150 oc 

Lead Temperature 10 sec TL 300 oc 

1' 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. 
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DIP14(3Dl4A-P) 

14~ 
l 

MFP14(Fl4GB-P) 

Pm ASSIGNMENT 

lJ 1 14 Vee 

lQ; 2 13 lCLR 

l~ 3 12 lCR 

lK 4 11 2K 

2Y, 5 10 2CLR 

2Q; 6 9 2CK 

GND 7 2 2J 

(TOP VIEW) 



----------------TC74HC107P/F 

TRUTH TABLE 

IN PU TS Oil TPIJT8 

-
CLR J K CK Q, Q, 

L x x x L H 

H L L l_ -
Q,n Q,n 

H L H l_ L H 

H H L l_ H L 

H Jl H l_ -
Q,n Q,n 

----

H x x s Q,n Q,n 

LOGIC DIAGRAM (1/2 Package) 

K 

J 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage Vrn 

Output Voltage VoUT 

Operating Temperature Topr 

Input Rise and Fall Time tr> tf 

FUNCTION 

Clear 

No Change 

Top;g le 

NO Change 

LIMIT 

2 '\, 6 

o "'vee 

o "'Vee 

-40 '\, 85 

0 '\, 1000 (Vee;z.ov) 

0 '\, 500 (Vee;4, 5V) 

0 '\, 400 (Vce;6.0V) 
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INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

UN]) GNIJ 

UNIT 

v 

v 
v 

oe 

ns 



TC74HC107P/F ----------------

DC ELECTRICAL CHARACTERISTICS 
r----- 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 Vrn 4.5 3.15 3.15 - - - v 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
Vn 4.5 - - 1. 35 - 1. 35 v 

Input Voltage 
6.0 - - 1. 8 - 1. 8 

2.0 1. 9 2.0 - 1. 9 -

IoH=-20JJA 4.5 4.4 4.5 - 4.4 -
High-Level Vrn= 

6.0 5.9 6.0 - 5.9 -
Output Voltage VoH v 

Vrn or VIL IoH=-4mA 4.5 4. 18 4. 31 4.13 - -

Iow-5.2mA G.O 5. 68 5.80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1 

IoL=20JJA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

Vrn= 
Voltage VoL 6.0 - 0.0 0.1 - 0.1 

Output v 
VIH or Vu IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL =5. 2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage Im Vrn=Vcc GND 6.0 ±0.1 ±1. 0 
Current 

or - - -

Quiescent 
JJA 

Supply Current Ice Vrn=Vcc or GND 6.0 - - 2.0 - 20.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

r-------1 Ta=25°C Ta=-40'\,85 ° C 
PARAMETER SYMBOL TEST CONDITION 

Vee 
UNIT 

MIN. 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 - 84 165 - 205 

CCR - Q, Q) 
4.5 - 21 33 - 41 ns 

tpHL 6.0 - 18 28 - 35 

Propagation Delay Time tpLH 2.0 - 116 220 - 275 

(CLR - Q, Q) 
4.5 - 29 44 - 55 

tpHL 6.0 - 25 37 - 47 

2.0 6 12 - 5 -
Maximum Clock Frequency fMAX 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 

Vee 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tw(L) 
2.0 - 30 75 - 95 

Minimum Pulse Width 
4.5 - 8 15 - 19 

(CT) tw(H) 
6.0 7 13 16 - -

Minimum Pulse Width 2.0 - 40 100 - 125 

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 - 8 15 - 19 

6.0 - 7 13 - 16 ns 
2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 
--j 

Minimum Removal Time 2.0 - - 25 - 30 

trem 4.5 - - 5 - (, 

(CLR) 
6.0 - - 5 - 5 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance 
CpD(l) - 46 - - -

Note (1) CpD 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 • Vee · fIN + Icc/2 (per Circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr.) TEST CIRCUIT 

----Vee 

trem 

Q ____ ........ r::: 
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Q 

Cl 
0 

"' 
GND 

*: TRANSITION TlME OF INPUT WAVEFORM 

IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 



TC74HC107P/F ----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

J or K 

J,-,.,,..,,..---+---L -+--- V OH 
Q 

VoL 
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Q 

Vee 

GND 

Vee 

----GND 

'-------' ----- VoL 

~-----,,-----Von 



TC74HC109AP/AF/AFN 
DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

The TC74HC109A is a high speed CMOS J-K FLIP FLOP 
fabricated with silicon gate c2lv!os technology. 

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

In accordance with the logic level applied to the J and K 
inputs,the outputs change state on the positive going 
transition of the clock pulse. 

CLEAR and PRESET are independent of the clock and 
are 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=63:vfHz(Typ.)at Vee=5V 
• Low Power Dissipation············ Icx:=4 µ A(Max.)at Ta=25"C 

•High Noise Immunity··············· VNlll =VNIL 28% Vee (Min.) 

• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I Irn-1 I =IoL=4mA(Min.) 

• Balanced Propagation Delays ······ tnLH'=i tpHL 
• Wide Operating Voltage Range··· Vee ( opr)=2V ~6V 

•Pin and Function Compatible with 74LS109. 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

CLR PR J K CK 0 0 
L H x x x L H CLEAR 

--

H L x x x H L PRESET 
L L x x x H H 
H H L H .1 On On NO CHANGE 
H H L L .1 L L 
H H H H .1 H L 
H H t- H L .1 On On TOGGLE 
H H x x 1. On On NO CHANGE 

X: Don't ca re 
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OIP16 (3D16A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

1CLR 16 Vee 

1J 15 2CLR 

1K 14 2J 

1CK 13 2K 

1PR 12 2CK 

10 11 2PR 

10 10 20 

GND 9 20 

(TOP VIEW) 

IEC LOGIC SYMBOL 

(S) 10 

10 

20 

20 



TC74HC109AP/AF/AFN -------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL i VALUE 

Supply Voltage Range Yee -0.5 - 7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage YouT -0.5 -Vcc+0.5 

-~ 

Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current I our ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */ 180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Yee 2-6 
Input Voltage VIN o-Vcc 
Output Voltage YouT 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - 1DOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 
VIH 4.5 3. 15 Input Voltage 

6. 0 4.2 

Low-Level 2. 0 -

Input Voltage VIL 4. 5 -

6.0 -

2.0 1. 9 

High-Level V1N= 
!OH =-20µ A 4.5 4.4 

Output Voltage VOH V1HorV1L 
6. 0 5. 9 

IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6.0 5.68 

2. 0 -

V1N= IoL =20 µA 4. 5 -
Low-Level 

VoL 6. 0 -

Output Voltage VmorV1L 
IoL =4 mA 4-.5- -

IoL =5. 2mA 6. 0 -

Input Leakage Current l1N V1N =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
6. 0 
4.31 
5.80 
0.0 
0. 0 
0.0 
0. 17 
0. 18 

-

-

*500m W in the range of Ta= 
-40'C- 65'C. From Ta=65°C 
to 85'C a derating factor of 
- lOm W l'C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -
- 3. 15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4.4 -
- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 µA 
2.0 - 20.0 



TC74HC109AP/AF/AFN 

TIMING REOUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
twcu 4.5 - 15 19 (CLOCK) twcl!) 

6.0 - 13 16 

Minimum Pulse Width 
2.0 - 75 95 

--- two,J 4.5 - 15 19 
(PR,CLR) 

6.0 - 13 16 
2.0 - 75 95 

Minimum Set-up Time ts 4.5 - 15 19 ns 
6.0 - 13 16 
2.0 - o o 

Minimum Hold Time th 4.5 - o o 
6.0 - o o 

Minimum Removal Time 
2.0 - 50 65 

--- trem 4.5 - 10 13 (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(CL =15pF, Vcc=5V, Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MJ\X. : l: :\ J'I' 
-- -- -- -. 

Output Transition Time tTLH - 6 12 
tTHL 

Propagation Delay Time tpLI I - 13 26 ns 
(CLOCK-Q,Q) tpHL 

Propagation Delay_Time tpLH - 13 26 (PR,CLR-Q,Q) !ill;L 
Maximum Clock Frequency fMAx 33 63 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTL!l 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 
2.0 - 50 150 - 190 

tpLH 4.5 - 16 30 - 38 ns 
(CLOCK -Q, Q) tpHL 6.0 - 13 26 - 32 

Propagation Delay Time 2.0 - 50 150 - 190 
tpL!-1 4.5 - 16 30 - 38 (PR,CLR-Q, Q) tpl-IL 6.0 - 13 26 - 32 

Maximum Clock 
2.0 6 17 - 5 -

f'.VL\X 4.5 31 59 - 25 - MHz 
Frequency 

6.0 36 67 - 29 -

Input Capacitance C1;-.; - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 41 - - -

Note (1) Cm 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: 

Iccq,0=Cm ·Va;• fN +la; /2(per F/F} 
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TC74HC109AP/AF/AFN -------------

SISTEM DIAGRAM (1/2package) 

CLOC~; 
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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 C2MOS 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=SSMHz(Typ.) at Vcc=SV.----------------~ 

·Low Power Dissipation ....... Icc=2µA(Max.) at Ta=25°C 

·High Noise Immunity ......•.•• VNrn=VN11=28% Vcc(Min.) 

•Output Drive Capability ............... 10 LSTTL Loads 

Symmetrical Output Impedance •..•• fioHl=IoL=4mA(Min.) 

•Balanced Propagation Delays ••....••.••.•••• tpLH~tpHL 

•Wide Operating Voltage Range ........ Vcc(Opr.)=2V'V6V 

• Pin and Function Compatible with 74LS112 · 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5"' 7 V 
r------ ··--------- ---·· -·· ·---·----·-------- ----
DC Input Voltage VIN -0.S'VVcc+0.5 v 
~------·- - ---- ------ ------- -· ------------------ -- --- --~ 

DC Output Voltage VouT -o.s~,Vcc+0.5 v 
1---------· - -----------
Input Diode Current I IK +20 mA 
t------- - ---·---- - ---·-···· ----------··· 
Output Diode Current IoK +20 mA 
f--- ------ ----- t·- ··---· - . -·-- ------· 

DC Output Current IouT ±25 mA 
- -----i---

DC Vee/Ground Current I cc +SO mA 
-----·-·-----·--t----1 

Power Dissipation 
500(DIP)/180(MFP) 

mW 

Storage Temperature 
!------·----- ----··- -----
Lead Temperature lOsec 

Tstg -65"'150 °C 
--------- +----------+----; 

TL 300 °C 

'" SOOmW 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 
unt i 1 300mW. 
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DIP16(3Dl6A-P) 

MFP16(Fl6Ge-P) 

PIN ASSIGNMENT 

leK 1 16 Vee 

lK 2 15 lOLR 

lJ 3 14 20LR 

lPR 4 13 2CK 

lQ 5 12 2K 

lQ 6 11 2J 

2Q, 7 10 2PR 

GND 8 9 2Q 

(TOP VIEW) 



TC74HC112P/F----------------

TRUTH TABLE 
INPUTS OUT PUTS 

FUNCTION 
OLR PR J K OK 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 H L L t_ Q,n Q,n NO CHANGE 

H H L H t_ L H 

H H H L l_ H L 

H H H H t_ Q,n Q,n TOGGLE 

H H x x s Q,n Q,n NO CHANGE 

X : Don't care 

LOGIC DIAGRAM (1/2 Package) 

PRESET 

CLEAR 

K 

J 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 v 
Input Voltage VIN o "'Vee v 
Output Voltage Vom o"' Vee v 
Operating Temperature Topr -40 'V 85 oe 

Input Rise and Fall Time tr, tf 0'\,1000 (Vee=2. OV) 

0 'V 500 (Vee=4. SV) ns 
0 'V 400 (Vee=6. OV) 
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INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

-
Q, 

Q, 

OUTPUT 



----------------TC74HC112P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

High-Level 

Input Vo ltagc 

Low-Level 
Input Voltage 

SYMBOL TEST CONDITION 

Vrn 

Ta=-40<o85 ° C Ta=25°C 
r---+----,---,----t---~-----1 UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 
4.5 

6.0 

2.0 
4.5 

6.0 

1. 5 
3.15 

4.2 

0.5 
1. 35 

1. 8 

1. 5 

3.15 

4.2 

0.5 
1. 35 

1. 8 

v 

v 

0------~------t---~-+------------~-+----+----+---+-----+---+----+-------< 

High-Level 

Output Voltage or VIL 

2.0 

Iow-20µA 4.5 
6.0 

I 0w-4rnA 4.5 

1.9 2.0 
4.4 4.5 
5.9 6.0 

1. 9 

4.4 
5.9 v 

4.18 4.31 

5. 68 5. 80 

4.13 

5.63 r0w-5.2rnA 6.o 
---+---+---+---+----t---+----t---------1 

Low-Level 

Output Voltage or VIL 

2.0 

IoL=20µA 4.5 
6.0 

j--

IoL=4rnA 4.5 

IoL=5.2rnA 6.0 

0.0 

0.0 
0.0 

0.1 

0 .1 

0.1 

0.17 0.26 

0.18 0.26 

0. l 

0. I 

Cl. I 

0.33 

0.33 

v 

t----------·--+------+-------~-----------t---t------+----+---+-------<f-----+----t 

Input Leakage 
Current Im Vrn=Vcc or GND 6.0 lO .1 ±1.0 

f-----------+- -------~·--! ------------ -----+----+- --+------+----+----+-------< 
Quiescent 
Supply Current Ice VIN=Vcc or GND 6.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. 

tTLH 2.0 - 30 
Output Transition Time 4.5 - 8 

tTHL 6.0 - 7 

tpLH 2.0 - 76 
Propagation Delay Time 

4.5 - 19 
(CLOCK - Q, Q) tpHL 6.0 - 16 

Propagation Delay Time tpLH 2.0 - 92 

- - 4.5 - 23 
(CLR, PR - Q, Q) tpHL 6.0 - 20 

Maximum Clock 2.0 6 13 
fMAX 4.5 30 53 Frequency 

6.0 35 62 
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2.0 20.0 

Ta=-40"'85°C 
MAX. MIN. MAX. 

75 - 95 
15 - 19 
13 - 16 

150 - 190 

30 - 38 
26 - 33 

180 - 225 
36 - 45 
31 - 38 

- 5 -
- 24 -
- 28 -

µA 

UNIT 

ns 

MHz 



TC74HC112P/F----------------

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40-v85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

(CLOCK) tw(H) 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(CIR, PR) 
tw(L) 4.5 - 8 15 - 19 

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 2.0 - 40 100 - 120 
trem 4.5 - 10 20 - 24 

(CLR, PR) 6.0 - 9 17 - 21 
I-

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 54 - - -

Note (1) CpD 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 • Vee • fIN + Icc/2 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr.) TEST CIRCUIT 

GND 

r VoH 

____ __,/_ VoL 

200 

PR 
J 

P.G. 
1-----1-n CK 

* c:: 
0 

"' 
l!i INPUT TRANSITION TIME IS THE 

SAME AS THAT IN CASE OF SWITCH­
ING CHARACTERISTICS TEST. 



----------------TC74HC112P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

--Vee 

50% 
GND 

th th tw 

T1icc: Vcu 

PR 

GND 

VoH VoH 

Q, 

VoL VoL 

VoH VoH 

Q; 

VoL VoL 
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TC74HC113P/F 
TC74HC113P/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 •.•.••..••••.•• fMAx=63MHz(Typ.) at Vcc=SV 

Low Power Dissipation ••.••• Icc=2µA(Max.) at Ta=25°C 

High Noise Immunity ••.••.•.. VNIH=VNIL=28% VCC(Min.) 

•Output Drive Capability .•••••.•.••••. 10 LSTTL Loads 

Symmetrical Output Impedance •••. IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ••..•••••••••.• tpLH~tpHL 

• Wide Operating Voltage Range •••.••• Vcc(Opr. )=2V'" 6V 

·. Pin and Function Compatible with 7418113 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 '\, 7 v 
DC Input Voltage VIN -o. s '"Vcc+o.s v 
DC Output Voltage Vour -o . s '" v cc+o . s v 
Input Diode Current IrK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current 1our ±25 mA 

DC Vee/Ground Current Ice ±SO mA 

Power Dissipation PD SOO(DIP)*/ mW 

180(MFP) 

Storage Temperature Tstg -65 '\, 150 •c 

Lead Temperature lOsec TL 300 oc 

'~ SOOmW 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. 
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DIP14(3Dl4A-P) 

H9 
MFP14(Fl4GB-P) 

PIN ASSIGNMENT 

14 Vee 

13 2CK 

12 2K 

11 2J 

10 2PR 

9 2Q, 

8 2Q, 

(TOP VIEW) 



TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

PR J K CK Q, Q, 

L x x x H L Preset 

n L L ' Q,r.1 Q,n No Change L 

H L H l_ L H -
H H L l_ H L -

H H H L Q,n Q, n Toggle 

H x x s Q,n Q,n No Change 

LOGIC DIAGRAM (1/2 Package) 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 '\, 6 

Input Voltage Vrn o "'Vee 
Output Voltage Vo UT o "'Vee 
Operating Temperature Topr -40 '\, 85 

Input Rise and Fall Time tr, tf 0'\,1000 (Vcc=2. OV) 
o "'500 (Vcc=4. 5v) 
0 '\, 400 (Vcc=6. OV) 
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UNIT 

v 

v 

v 
oc 

ns 

TC74HC113P/F 

x:DoN'T CARE 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT OUTPUT 



TC74HC113P/F ----------------

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION Vee MIN. TYP. MAX. MIN. MAX. UNIT 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output Voltage or VIL 

2.0 1.5 
4. 5 1.15 

6.0 4.2 

2.0 
4.5 

6.0 

2.0 
4.5 

6.0 

I 0w-4mA 4.5 

IoH=-5.2mA 6.0 

1. 9 

4.4 
5.9 

4.18 

5.68 

2.0 
4.5 
6.0 

4.31 

5. 80 

0.5 
1. 35 

1. 8 

1.5 
3.15 

4.2 

1. 9 
4.4 
5.9 

4.13 

5.63 

0.5 
1. 35 

1. 8 

v 

v 

v 

~- ---- ----+-----+--------+------+--+---+----+----+---+----1-------1 

Low-Level 

Output Voltage or VIL 

2.0 

IoL=20pA 4.5 

o. 0 0.1 

0.0 0.1 
6.0 - 0.0 0.1 

0.1 

0.1 
0.1 

t----------+-- -·---+----+---+---1------j 
IoL=4mA 4.5 - 0.17 0.26 

loL=5.2mA 6.0 - 0.18 0.26 

0.33 

0.33 

v 

~-----------+--------1·-----~-----+----+----+----+----t----t-----+-----t 

Input Leakage 
Current IrN VIN=Vcc or GND 6.0 ±0.1 ±1. 0 

pA 
2.0 20.0 

f----------+----f-------··------------+-----+------+---·-+----+------+----< 
Quiescent VIN=Vcc or GND 6.0 -
Supply Current 

AC ELECTRICAL CHARACTERISTICS (cL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION r-- Ta=25°C Ta=-40'V85°C 
UNIT 

Vee MIN. 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 tprn 2.0 - 68 135 - 170 

(CK - Q, Q) 4.5 - 17 27 - 34 ns 
tpHL 

6.0 - 14 23 - 29 

Propagation Delay Time tpLH 2.0 - 80 160 - 200 

4.5 - 20 32 - 40 
(PR - Q, Q) tpHL 6.0 - 17 27 - 34 

2.0 6 15 - 5 -
Maximum Clock Frequenc~ fMAX 4.5 32 58 - 27 - MHz 

6.0 38 68 - 32 -
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TC74HC113P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Minimum Pulse Width 

(i'K) 
t--- ------ - -- ---+- ----

Minimum Pulse Width 
tw(L) 

(PR) 
r---- ----- --- -------- --- ------

Minimum Set-up Time 

~ Ta=25°C Ta=-40<C85 ° C 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 

4.5 
6.0 ------+-- ----
2. 0 

4.5 

6.0 

2.0 

4.5 
6.0 

30 75 95 

8 15 19 

7 13 16 

30 75 95 

8 15 19 

7 13 16 
-+-------

25 75 95 
5 15 19 

4 13 - 16 
t------------------1-----+-- ----··-------- --·-- ----· --- -----1--------f--

Minimum Hold Time 

(PR) 
t----------------- -- --- ----·--+----------

Input Capacitance CrN 
f----------------- ---- -- - ----

Power Dissipation 
Capacitance 

2.0 

4.5 

4.5 
6.0 

o 0 

UNIT 

ns 

pF 

Note (1) CpD 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· Vee· f IN+Icc/2 (per Circuit) 

Icc(opr.) TEST CIRCUIT 

PR 
J Q, 

CK 

K Q, 
Cj 
0 
CD 

GND 

* INPUT WAVEFORM IS THE SAMB] AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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TC74HC113P/F ----------------

SWTI CH ING CHARACTERISTICS TEST WAVE FORM 

J or K 

OK 
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tpLH 

------- -- Voe 

0% 

GND 

Voe 

GND 

VoH 



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 (tr=tf=l 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 capaeitor Cx ••...•.. no limitation 
External resistor Rx ••••••••• Vcc=2.0V from 5KQ to lMQ 

•..•.••.. Vcc~3.0V from lKQ to lMQ 
All inputs are equipped with protection circuits against stqtic discharge or transient 
excess voltage. 

FEATURES: 
• High Speed ...••...•••..•.• tpd=28ns (Typ •. ) at Vcc=5V 

·Low Power Dissipation .••••.. 
Standby State Icc=4µA(Max.) at Ta=25°C 
Active State Icc=200µA(Typ.) at Vcc=5V 

•Output Drive Capability·········••••@ 10 LSTTL Loads 

• Symmetrical Output Impedance . . . . I IoH I =IoL=4mA(Min.) 

Balanced Propagation Delays .••••••..••.... tpLH~tpHL 
• Wide Output Pulse Width Range •... tw(OUT)=l20ns '"60s 

over at Vcc=4.5V 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5'" 7 V 
>-------·· . -··-----·-·-r-=---·-t-·---------+----1 
DC Input Volt age Vrn -0. 5 '"Vcc+O. 5 V 
!-------·-.. --··. ---· t--:c-~+---- -·-·----+----! 
DC Output Voltage Vo UT -0. 5 ,,, V cc+O. 5 V 

Input Diode Current ±20 mA 
1------- -----·--+---·-+--------+-----1 
Output Diode Current IoK ±20 mA 

,___ ____________ ---·- ----------T-----1 

DC Output Current IouT ±25 mA 
1--------------·-------r--------r-----·----T----i 
DC Vee/Ground Current Ice ±50 mA 

·----··---+--------..,._ __ _, 
Power Dissipation PD mW 

500(DIP)k/180 (MFP 
!--·---·--· -----·-+------+--------_,...----; 

Storage Temperature Tstg -65 '\, 150 oc 
Lead Temperature lOsec TL 300 oc 

"' SOOmW 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. 
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DIP16(3Dl6A-P) 

16~~ 
~ 

MFP16(Fl6Ge-p) 

PIN ASSIGNMENT 

16 Vee 

15 lRx/Ox 

14 lex 

13 lQ, 

12 2Q 

11 20L 

2B 

9 2A. 

(TOP VIEW) 



TC74HC123P/F ----------------

TRUTH TABLE 
INPUTS OUTPUTS 

NOTE X:DON'T CARE 
A B CL Q, Q: 

t_ H H _fl_ LJ OUTPUT ENABLE 

x L H L H INHIBIT 

H x H L H INHIBIT 

L s H SL L1 OUTPUT ENABLE 

L H s IL LJ OUTPUT ENABLE 

x x L L H INHIBIT 

BLOCK DIAGRAM 

Dx 
r---.!-1 

Ox +I I 
~---e--4 

A.-1=--rr---.I 
7l 

B ---L_..11 
2 

14 5 Rx 
Cx R></Cx 

13 Q, 

4 

3 

CL 

9 
A--<r-u._""""1 

B lO 

Dx .-.r--, 
I I 

ex +I 1 

5 Q, 

12 
Q, 

ll 

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 

(2) External diode Dx (CRAMPING DIODE) 

External capacitor is charged to Vee 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 Vee 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 Vee 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. In the 
case of large Cx, limitation of falling down time of voltage supply is as 
follows 

tf;;; (Vee - o. 7) • Cx/20mA 

(tf is the time from voltage supply turning off to level of 
voltage supply becoming 0. 4 Vee) 

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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TC7 4HC123P/F 

SYSTEM DIAGRAM 

))----+----! CK Q, 

CL 

TIMING CHART 

1>;1 
-------~n ...... __________ n_n-----:~~ 

B 

CL 

-------!------------+-+-----~ VrH 

--------!------------+-+-----~ VIL 

-------l---1----- Vrn 

.....__ __ ~ ---------1----1----~VIL 
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Vee 
..,,J...~-VrefH 

-b-""\-c~::_I---- V ref L 
--'----- Vss 



TC74HC123P/F ---------------

FUNCTIONAL DESCRIPTION 

(1) Stand-by state 

External capacitor is fully charged to Vee 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. 

(2) 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. In the case Cx 0 Rx are large enough 
and it could be ignored the discharge time of capacitor and delay in IC, the width 
of output pulse tw(OUT) is as follows. 

tw(OUT) = 0.46 Cx Rx 

(3) 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. In 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 trrCmin.) depends on Vee and Cx. 

(4) Reset operation 

CL is normally "H". If CL is "L", trigger is not effective because of Q 
output becomes "L" and trigger control F/F is reseted. And also tr~sistor Qp 
is turns on and Cx is charged rapidly to Vee level. This means if CL input 
becomes "L", IC becomes waiting state both in operating and non-operating state. 
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----------------TC74HC123P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 '"6 
--- --- ---- ----- :-t- ------·-

Input Voltage VIN o '"Vee 
--- ---- ·-----.. 

Output Voltage VOUT 0 '"v cc 
t------.--··--- - ----------- -----t --- - . 

Operating Temperature Topr -40 '"85 

Input Rise and Fall Time tr, tf 
0 '" 1000 (V CC=2. OV) 
0 '" soocvcc=4.5V) 

(CL Only) 
0 '" 40o(Vcc=6.0V) 

--- - +------
External Capacitor Cx No Limitation 
External cvcc=2.ov) SK'" lM Rx Resistor (Vcc~3.0V) lK'" lM 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 

Input Voltage 
Vrn 4.5 

6.0 
2.0 

Low-Level 
Vu Input Voltage 4.5 

6.0 
-----· 

2.0 
High-Level IoH=-20µA 4.5 
Output Voltage VoH 

Vrn= 6.0 

(Q, Q Output) 
VIH or Vu Iow-4mA 4.5 

IoH=-5.2mA 6.0 

2.0 
Low-Level IoL=20µA 4.5 
Output Voltage 

VoL 
Vrn= 

6.0 

(Q, Q Output) 
VIH or Vu IoL=4mA 4.5 

IoL=5.2mA 6.0 

Input Leakage 
Im Vrn=Vcc or GND 6.0 Current 

R/C Terminal 
Of £-State IIN Vrn=Vcc or GND 6.0 
Current 

Quiescent Ice Vrn=Vcc or GND 6.0 Supply Current 

Active-State ;, VIN= Vee or GND 2.0 
Ice' 

R/Cext=0.5Vcc 4.5 Supply Current 
6.0 

*: per Circuit 
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UNIT 

v 
v 

v 

oc 

ns 

F 

n 

MIN. 

1. 5 
3.15 
4.2 
-

-
-

1. 9 
4.4 
5.9 

4.18 
3.68 

-
-
-

-

-

-

-

-

-
-
-

INPUT and OUTPUT 
tQUIVALENT CIRCUIT 

INPUT 

Ta=25°C 
TYP. 

-
-
-

GND GND 

I 

1 
I 

_J 

Ta=-40'"85°C 
MAX. MIN. MAX. 

- 1. 5 -
- 3.15 -
- 4.2 -

OUTPUT 

UNIT 

----1 
- 0.5 - 0.5 

- 1. 35 - 1. 35 
- 1. 8 - 1. 8 

2.0 - 1. 9 -
4.5 - 4.4 - v 
6.0 - 5.9 -

4.31 - 4.13 -
5. 80 - 5. 63 -
0.0 0.1 - 0.1 
0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±0.1 - ±1. 0 

- ±0 .5 - ±5.0 µA 

- 4.0 - 40.0 

40 120 - 160 µA 

0.1 0.3 - 0.4 mA 
0.2 0.6 - 0.8 mA 



TC74HC123P/F ----------------

AC ELECTRICAL CHARACTERISTICS Ctr=tt=6ns, CL=SOpF) 

TEST Ta=2S°C Ta=-40cc8S ° C 
PARAMETER SYMBOL CONDITION Vee 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 7S - 9S 
Output Transition Time 4.S - 8 lS - 19 

tTHL 6.0 - 7 13 - 16 
1---

Propagation Delay Time tpLH 2.0 - 124 240 - 300 

CA, Q) 4.S - 31 48 - 60 
B - Q, tpHL 6.0 - 26 41 - Sl 

Propagation Delay Time tpLH 2.0 - 136 26S - 330 

(CLR TRIGGER - Q, Q) 4.S - 34 S3 - 66 
tpHL 6.0 - 29 4S - SS 

tpLH 2.0 100 19S 24S 
ns 

Propagation Delay Time - -

(CLR - Q, Q) tpHL 4.S - 2S 39 - 49 
6.0 - 21 33 - 42 

Minimum Pulse Width tw(H) 2.0 - 40 100 - 12S 

(TRIGGER) 
4.S - 10 20 - 2S 

tw(L) 6.0 - 9 17 - 21 
2.0 - 30 7S - 9S 

Minimum Clear Pulse Width tw(L) 4.S - 8 lS - 19 
6.0 - 7 13 - 16 

Output Pulse Width Error 
Between Circuits In Same lltwoUT - ±1 - - - % 
Package 

Cx=IOOpF 
4.S 74 Rx=lk'l - - - - ns 
6.0 - 63 - - -

Minimum Retrigger Time trr 
Cx=O.OlµF 

Rx=lk'l 4.S - 1.1 - - - µs 
6.0 - I.() - - -

Minimum Output Pulse Width 
two UT Cx=O 4.S 118 
(MIN.) Rx=lk'l - - - - ns 

Cx=lOOpF 4.S - 1. 0 - - - µs 
Rx=lOkQ 

Output Pulse Width two UT Cx=O.lµF 
Rx=lOOk'l 

4.S - 4. 7 - - - ms 

Input Capacitance Cm - s 10 - 10 

Power Dissipation 
pF 

Capacitance 
(1) CPD - 113 - - -

Note (1) CpD 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. 

Ice (opr.) =CpD· Vee· frn+ Ice'. Duty /100+ Icc/2 (per monos tab le) 

(Ice': Active Supply Current) 

(Duty: %) 
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----------------TC74HC123P/F 

OUTPUT PULSE WIDTH CONSTANT, K-SUPPLY VOLTAGE 

"' (EXTEKNAL RESISTOR(Hx)~°;lOk,Q,; twoUT~K·Cx•Rx) 

u 7 f---- ~----i""""'--l----~----+-----1--_l___J___ 
~~ --i---.._ ex~ u.01µi<~ 
H ,. 
Oil 

23 
'" p., 

Cx :?: O.lµF 

f-- I---+-- --- - l-

H 0.4 >----f------l----+---+----+---'----'---.l---l 

'" p., 
E-< 

'" 0 2 5 

SUPPLY VOLTAGE VccM 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6ns 

6ns 6ns 

B 

CL 

6 
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Icc(opr.) TEST WAVEFORM 
Voe 

lCL Vee 

2CL lQ 

F.. G- • 
lH 

* 
lA lQ 
lRx/Cx 

~ex 2Q 
G 2Rx/Cx 
0 
CJ) lCx 2Q 

:GA 
2D GND 

0: TRANSITION TIME OF INPUT WAVE~'ORM 

IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TF.1JT 

Vee 

GND 

Vee 

6ns GND 

Vee 

GND 

tpLH 

VoH 

VoL 

VoH 

-- VoL 

Vee 

GND 

VoH 

VoL 

VoH 

VoL 



TC74HC123P/F ----------------

twoUT - Cx CHARACTERISTICS (TYP.) trr - Vee CHARACTERISTICS (TYP.) 

Voe 4.5V 

~ OL=50pF 
.l1WJ[ :I 

10 3 

j/Rx=l.OMil/ 

Ta=25°C 

10 
~ 

m 
~ 

ro 
-5 
H 

/ 171/ p 

~ iLj VRx= lOOkfl.L µ 10 2 

P1 
H 

"" H 

"' /I lL1 vi 
l'1 /1 l1x=lOk.0. /1 ;s 10 
p 
P-< 

H p 1A' 
P-< v I H 
p 

~ Rx=lk.0. 0 

l 

3-
~ \ ~ 

µ 

!ll s 
H 

~ H 
r--:x=O.OlµF 

g;j l g 
H 
ii< 
H 

i':l \ 
:>1 

~ ~ 
H 
z ]'.._ H 
:>1 

0.1 ox lOOpF 

]?' -t 
10-1 0 l 2 3 4 5 6 

10 2 10 3 104 

EXTERNAL CAPACITOR oxC:PB') 
SUPPLY VOLTAGE v ccM 
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TC74HC125AP/AF/AFN 
TC74HC126AP/AF 

TC74HC125AP/ AF/ AFN 
TC74HC126AP/ AF 

QUAD BUS BUFFER 
QUAD BUS BUFFER 

The TC74HC125A/126A are high speed CMOS QUAD 
BUS BUFFERs fabricated with silicon gate C 2 MOS 
technology. 

They achieve the high speecl upei--ati011 sin1ila:c to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC125A requires the 3-state control input G to 
be set high to place the output into the high impedance 
state, whereas the TC74HC126A 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······························ trxi =lOns(Typ.)at Vcc=5V 
• Low Power Dissipation············ ... Icc=4,u A(Max.)at Ta=25'C 
• High Noise Immunity ............... VN1H= VNJL =28% Vee (Min.) 

• Output Drive Capability ··· ··· ... ··· 15 LS TTL Loads 

•Symmetrical Output Impedance··· I IOH I =loL =6mA(Min.) 
• Balanced Propagation Delays ·· · · ·· lpLH "'< lpHL 
• Wide Operating Voltage Range ··· V cc ( opr) =2V -6V 
• Pin and Function Compatible with 74LS125/126 

IEC LOGIC SYMBOL 

TC74HC125A TC74HC126A 

I> v 1Y I> v 1Y 

2Y 2Y 

3Y 3Y 
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DIP14 ( 3 D14A-P) 

14~14~ 
1 

MFP 14 

(F14GB-P) 

SOP 14 

(SOP14-P-225A) 

PIN ASSIGNMENT 

1G 

1A 2 

2Y 3 

2G 4 

2A 5 

2Y 6 

GND7 

1G 

1A 
2 

2Y 

2G 
4 

2A 
5 

2Y 
& 

GND7 

TC74HC125A 

(TOP VIEW) 

TC74HC126A 

(TOP VIEW) 

14 v cc 

13 4G 

12 4A 

11 4Y 

10 3G 

9 3A 

8 3Y 

14 v 
cc 

13 
4G 

12 4A 
11 

4Y 
10 

3G 
9 

3A 
8 

3Y 



TC74HC125AP/AF/AFN ------------­
TC74HC126AP/AF 

TRUTH TABLE 

TC74HC125A TC74HC126A 

INPUTS OUTPUTS INPUTS OUTPUTS 
<r A y G A y 
H x z L x z 
L L L H L L 
L H H H H H 

X:Don't Care X:Don't Care 
Z: High Impedance Z: High Impedance 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VouT -0.5 -Vee+0.5 
~· . 

Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IoUT ±35 
DC Vee/Ground Current Ice ±75 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 

1-o--c-' 
VIN o-vcc Input Voltage 

Output Voltage VOUT o-vcc 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage VIH 4.5 3. 15 
6.0 4.2 

Low-Level 2. 0 -

Input Voltage VIL 4. 5 -

6. 0 -

2. 0 1. 9 

High-Level VIN= 
Irn =-20µA 4.5 4. 4 

Vrn 6. 0 5. 9 Output Voltage VIHorVIL 100 =-6 mA 4. 5 4. 18 
Irn =-7. 8mA 6. 0 5. 68 

2. 0 -

V1N= 
IoL =20 µA 4.5 -

Low-Level 
VoL 6. 0 -

Output Voltage V1HorV1L 
IoL =6 mA 4.5 -
loL =7. 8mA 6.0 -

3-State Output 
Ioz 

VIN =VIH or V1L 
6.0 -

Off-State Current VQUT =Vee or GND 
Input Leakage Current l1N V1N =Vee or GND 6.0 -

Quiescent Supply Current Ice V1N =Vee or GND - -
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TC74HC125AP/AF/AFN 
TC74HC126AP/AF 

UNIT 

v 
v 
v 

mA 
mA 
mA 
mA 
mW 
oc 
oc 

UNIT 
v 

v 
v 

°C 

ns 

Ta=25°C 
TYP. 

-

-

-

-
-

-

2.0 
4. 5 
6. 0 
4.31 
5.80 
0. 0 
0. 0 
0. 0 
0. 17 
0.18 

-

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
until 300rnW. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4.2 -

0. 5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -
- 4. 4 -

- 5. 9 - v 
- 4.13 -

- 5. 63 -
0.1 - 0. 1 
0.1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0. 26 - 0.33 

±0.5 - ±5.0 

±0.1 - ±1. 0 
µA 

4.0 - 40.0 



TC74HC125AP/AF/AFN 
TC74HC126AP/AF 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t1=6ns) 

PARAMETER SYMBOL 
TEST 
CONDITION CL Vee 

2.0 
Output Transition Time tTLH 50 4.5 

tTHL 6.0 
2.0 

50 4.5 

Propagation Delay Time tpLH 6.0 
tpHL 2. 0 

150 4.5 
6.0 
2. 0 

50 4.5 

Output Enable time tpZL 
RL= 1 kQ 6. 0 

tJJZH 2. 0 
150 4. 5 

6.0 
2.0 

Output Disable time tpLZ RL = 1 kQ 50 4.5 
tpHZ 

6.0 
Input Capacitance C1N 
Output Capacitance Coor 
Power Dissipation Capacitance Cm(l) 

MIN. 
-

-

-

-
-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-
-

Ta=25°C Ta=-40 -85°C 
UNIT 

TYP. MAX. MIN. MAX. 
20 60 - 75 

6 12 - 15 
5 10 - 13 

30 90 - 115 
11 18 - 23 
10 15 - 20 
42 130 - 165 
14 26 - 33 
12 22 - 28. 
30 

ns 
90 - 115 

11 18 - 23 
10 15 - 20 
42 130 - 165 
14 26 - 33 
12 22 - 28 
24 100 - 125 
12 20 - 25 
10 17 - 21 
5 10 - 10 

10 - - - pF 
41 - - -

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: 

Iccwv=CPD •Vee• fJN +Ia; /4(per Gate) 
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TC74HC131AP/AF 
3-T0-8 LINE DECODER/LATCH 

The TC74HC131A is a high speed CMOS 3-to-8 LINE 
DECODER fabricated with silicon gate C2MOS technology. 

It achieves the high speed operation similar to 
equivalent LS TTL while maintaining the CMOS low power 
diss1pauon. 

It is composed of 3-bit input register with a common 
CLOCK input and 3-to-8 line decoder with enable inputs 
G 1 and G2. The 3-bit binary data is stored into input 
register on the positive going transition of the clock pulse. 
The value of the binary data determines which one of 
outputs will go to low. 

When enable input G 1 held low or G2 is held high, the 
decoding function is inhibited and all outputs go high. 
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 
static discharge or transient excess voltage. 

FEATURES: 
•High Speed······························ trxi=22ns(typ.)at Vee=5V 

•Low Power Dissipation············ Iee=4µA(Max.)at Ta~25°C 

•High Noise Immunity··············· Vr\1H=V;-;1L=28% Vee(Min.) 

• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I 1011 I =IoL =4mA(Min.) 
•Balanced Propagation Delays······ tpLH"'tpHL 
•Wide Operating Voltage Range··· Vee (opr.)=2V-6V 

IEC LOGIC SYMBOL 

CLOCK 
(4) BIN/OCT 

CLOCK 
YO 

A 
Y1 

A 

B 
Y2 

B 

c Y3 c 
( 11) Y4 G1 G1 

Ci2 EN Y5 Ci2 
Y6 

(7) Y7 
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1 
DIP16 (3D16A-P) 

16~ 
MFP16 (F16GC-P) 

PlllJ ASSIGNMENT 

A 16 Vee 
B 15 vo 

c 3 14 v1 

CLOCK 13 v2 

Ci2 12 '73 

G1 11 Y4 
v7 10 vs 

GND 9 Y6 

(TOP VIEW) 

(4) DMUX 

YO 

: lot Y1 
Y2 2 

Y3 3 
4 

(11) Y4 
Y5 

6 Y6 

7 Y7 



TC74HC131AP/AF ---------------

TRUTH TABLE 

INPUTS OUTPUTS 

ENABLE SELECT SELECTED OUTPUT 
CLOCK 

YO v1 v2 va Y4 vs Y& ¥1 G1 G2 c B A 

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 J L L L L H H H H H H H YO 

H L J L L H H L H H H H H H v1 

H L J L H L H H L H H H H H Y2 

H L J L H H H H H L H H H H Y3 

H L J H L L H H H H L H H H Y4 

H L J H L H H H H H H L H H Y5 

H L J H H L.. H H H H H H L H Y6 

H L J H H H H H H H H H H L Y7 

H L "l. x x x NO CHANGE 

X : DON'T CARE 

SYSTEM DIAGRAM 

ENABLE {G2 

INPUTS Gl _,6,__ __ -L.J 

CLOCK 

A 

v1 
SELECT v2 
INPUTS B 

Y3 
DATA 

Y4 
OUTPUTS 

c 
Y5 

ve 

'11 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

RECOMMENDED OPERATING CONDITIONS 

DC ELECTRICAL CHARACTERISTICS 

VALUE UNIT 

TC74HC131AP/AF 

*500m W in the range of Ta= 
-40°C~ 65°C. From Ta=65'C 
to 85°C a derating factor of 
-)Qm w re shall be applied 
··---~1 .-.""~ u.:r u.111...J.1 0vvu1 n . 

' ' 1 , . 1 l Ta-25°C Ta- 40 -85°C 

.
PARAMEI'ER lm!BOLi TEST CONDITION 1-Vl'C-~·mP. M~X. MIN. JM~X. UNIT 

High-Level l T ] 2· 0 I 1.Jr I •• 11 1. 5 1 
Input Voltage I V111 I I 4. 5 3. ];:i I - - 3. 15 I - V 

I 6. 0 I 4. 2 I - - 4. 2 -

~ow-t ~evletl '1, -~ -rL-- --- ---- r ; i- --1 = '1 ~: ~5 t---=-T-~-: -~5-+--,-1 __. 

npu o age 6. 0 _ l _ . 1. 8 - _j__l. S 

I I 

-- - --~1 -- 2~ 1. 9 2. o r - 1. 9 I -~--t----c 

ff h-L l . V _ Ion ~-20µA 4.5 4.4 ~.5 i' 4.4 -
tg eve i V I 1" · I 6 0 5 9 6 0 . - 5 9 - V 

Output Voltage Ull ! V111orV1L !Oil =-4 mA 4: 5 , ~: 13 I 4: 31 - . 4: 13 -

_L _____ L ..... l___ --11~ l'r: :~: ',:·: ;;, ~I -'=68
1 :Cr I f: t'=.· 63 r--f i ------

ow- eve 1 VoL /' -- I 6. 0 - 0. 0 0. 1 I - 0. 1 V 
Output Voltage I \ 111orV11, rrc;;:--=4 mA 4. 51--=---1 O:Tl--10.261 - o. 33 

-----------+----.+ l IoL =5. 2mA 6. o 1 .. -=--~-.uL+_Q, 26 I -=-_+--o_._33--+---< 
f-y~putLeakageCurrent I11\ ~ V1"\ =':cc orGND 6._0 -+- ±o.iI - 1 ±1.0 µA 
"Quiescent Supply Current Ic.'C l V11\ =Vee or GND 6. 0 - - 4. 0 - 40. 0 
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TC74HC131AP/AF 

TIMING REOUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
twcLl 4,5 - 15 19 (CLOCK) twcH> 6.0 - 13 16 

Minimum Set-up Time 2.0 - 50 65 
ts 4,5 - 10 13 (A, B, C) ns 

6.0 - 9 11 

Minimum Hold Time 2. 0 - 0 0 
th 4. 5 - 0 0 

(A, B, C) 
6. 0 - 0 0 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. l\1AX. UNIT 

Output Transition Time tTLH - 4 8 
tTHL 

Propagation Delay Time tpL!l - 22 35 (CLOCK-Y) tpHL ns 

Propagation De® Time tpLH - 12 24 (Gl, G2-Y) tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 78 200 - 240 

(CLOCK-Y) 
tpLH 4.5 - 26 40 - 48 ns 
tpHL 6.0 - 22 34 - 41 

2.0 - 60 140 - 175 Propagation Delay Time tpLH 
4.5 - 15 28 - 35 (Gl, G2-Y) tpHL 
6.0 - _13 -24_ - 30 

Input Capacitance CrN - 5 10 - 10 
Power Dissipation Capacitance Cpo(l} - 37 - - - pF 

Note (1) C rn 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: 

Ic--c wv=Cpo • v cc. f IN+ I cc 

222 



TC74HC132AP/AF/AFN 
QUAD 2-INPUT SCHMITT NANO GATE 

The TC74HC132A is a high speed CMOS 2-INPUT NAND 
SCHMITT TRIGGER GATE fabricated with silicon gate 
C2MOS technology. 

It achieves the high speed operation similar to 
equi·v·alent LSTTL ~vvhilc rnaintair:ing the C~.10S lov.,. pc\vcr 
dissipation. 

Pin configuration and function are the same as the 
TC74HCOOA but the inputs have 25% V cc hysteresis and 
with its schmitt trigger inputs, the TC74HC132A can be 
used as a line receiver for slow input signals. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 
FEATURES: 
•High Speed ................................. tpd=llns(typ.)at Vcc=5V 
•Low Power Dissipation ............... lcc=lµA(Max.)at Ta=25°C 
•High Noise Immunity ............... VH=l.lV at Vcc=5V 
• Output Drive Capability ............ 10 LS TTL Loads 
•Symmetrical Output Impedance ... I IoH l=IoL =4mA(Min.) 
• Balanced Propagation Delays ...... tpLH"'triHL 
•Wide Operating Voltage Range ... Vcc(opr)=2V~6V 
• Pin and Function Compatible with 74LS132 

SYSTEM DIAGRAM.WAVEFORM 

IEC LOGIC SYMBOL 

1A & Ll.. 
1Y 

18 
2A 
26 

2Y 

3A 
38 

3Y 

4A 
4Y 

46 
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DIP14 ( 3 014A-P) 

14~14~ 
1 

MFP 14 

(F14GB-P) 

PIN ASSIGNMENT 

1 A 

1 B 2 

1 y 3 

2A 4 

28 5 

2Y 6 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 48 

12 4A 

11 4Y 

10 38 

9 3A 

8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A B y 

L L H 

L H H 

H L H 

H H L 



TC74HC132AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE T UNIT 
v Supply Voltage Range Vee -0.5- 7 

------i-----r------------------+--------l 
DC Input Voltage v V1" --0.5 -Vcc+0.5 

t---------------1----c---1·---------------t------J 
DC Output Voltage V0CT -0.5 -Vcc+0.5 ____ -+ __ v __ , 
~---------------+--~~-+----- ·-

mA Input Diode Current Ill\ ±20 
1--c . -- +----:c"-t----- ----------------+------1 

Output Diode Current I 0K _±_2_0 ________ -+-__ mmAA 
DC Output Current I 0CT ±25 

------------------+----j 
DC Vee/Ground Current Ice ±50 mA 

!--=----·-------------- ----~--+------------ ----------------j-------j 

Power Dissipation P0 500(DIP)*/180(MFP) j mW 
~to1:'.2t~'l'_E)___IYl_~~atur;~~-----_fjS_l50___ ] __ _:g_~_: 
Lead Temperature lOsec I TL I 300 l °C 

RECOMMENDED OPERATING CONDITIONS 

I p ARAMETER ! SYMBOL 

Supply Voltage I Vee 

VALUE i UNIT 

v 
-----------------+---~~t-------~-------·-------

Input Voltage ____ --1'_\_'I~\--1 _____ 0_-_ V <:&__ ______ J_ __ ~--
Output Voltage 0 - i v 
Operating Temperature To pr -40 - 85 

DC ELECTRICAL CHARACTERISTICS 

*500m W in the range of Ta= 
-40°C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
- !Om W l°C shall be applied 
until 300m W. 

.----------,---......,---------------,------,;,.---c-=~--------,--..,----,-=----=c=---r---, 

PARAMETER SYMBOL TEST CONDITION 117j____--~~_g---+~=-4_o1_-s5_"Q__ UNIT 
~cc I MIN.~. MAX. MIN. MAX. 

Positive 11 ! 2.0 I 1.0 I 1.25 1.5 1 .. 0 II 1.5 ! 
Threshold Vp I 4. 5 2. 3 2. 7 3. 15 2. 3 3. 15 V 
~olt<i~--- -----1- 6. 0 ' 3. 0 3._;i __ -+-__ 4,_~-~- u_ __ 
Negative I 2.0 0.3 0.65 0.9 0.3 0.9 

~e ___ ·-- _ hl---~- 2. s 2. 6 __ -+- i. 5 I 2. 6 ------1 

Hysteresis 2. 0 0. 3 I 0. 6 1. 0 0. 3 1. 0 I 
V lt . V11 4. 5 , 0. 6 1. 1 l. 4 0. 6 1. 4 V 

o age 6 O I 0. 8 1. 2 1. 7 0. 8 1. 7 
1-------------- I ---- ----. ~ 2: Qt·y:--gr 2. o - 1. 9 - ,--

High-Level I VoH ~1\= IOii =-
20µA ~:~ ! ~:~~ ! ~:~ = ~:~ = I V 

Output Voltage \ IH.orV1L i~~~ ==~. 2~~ 1 rr- ~:ff ~: ~i = ~: g = 
;-~-~---+I --+-. v =---+;:~20 µA 1 ~:r= ~: ~ ~:; = t----~:r-+-------i 
Oowt -- t evvelt Vo1 '71\ - v 6. 0 - 0. 0 0. l - I o: 1 v 

u pu o age . , v !Hor IL l-T()L~4 mA 4. 5 - 0. 17 0. 26 :=---t--i)"-1 0. 3,f 
>-------·- IoL ==5. 2mA ~ .. !..+------:- 0. 18 0. 26 - 0. 33 

lnputLeakageCurrent I1\ Vr\=VccorGND 16.0 - ±0.1 - ±1.0 
~!SuPPIYcu;:;:;t--+---Icc-t--- V 1:\ = V cc or G ND----r6.~ - - 1. 0 - 10. 0 µ A 
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TC74HC132AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time t·n.H - 4 8 
tTHL --
tpLJ I 

ns 
Propagation DPhiy 'l'ime -- 11 18 

'..JillL l 
AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tT!IL 6.0 - 7 13 - 16 

2.0 - ns 
42 110 - 140 

Propagation Delay Time tpLI l 4.5 - 14 22 - 28 tp[J[, 
6.0 - 12 19 - 24 

rrTiput Capacitance Ci:-; - 5 10 - 10 pF Power Dissipation Capacitance Cl'!)(l) - 29 - - -

Note (1) Cm 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 q,0 =CPD • V cc• f !'.\+Ice I 4(per Gate) 
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TC74HC133AP/AF----
13-INPUT NANO GATE 

The TC74HC133A is a high speed CMOS 13-INPUT 
NAND 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 7 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······························ trxl =13ns(Typ.)at Vcc=5V 
•Low Power Dissipation ............ Icc=lµA(Max.)at Ta=25°C 

•High Noise Immunity ............... V;,;itt=VNu,28% Vee (Min.) 
• Output Drive Capability ...... ··· ... 10 LS TTL Loads 

•Symmetrical Output Impedance ... I IOH I =IoL =4mA(Min.) 
• Balanced Propagation Delays .. · ... tpLH """tpHL 
• Wide Operating Voltage Range ... Vee (opr. )~2V-6V 
• Pin and Function Compatible with 74LS133 

IEC LOGIC SYMBOL 

& 

(9) y 
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16~ 
1 

DIP16 (3D16A-P) 

16~ 
1 

MFP16 (F16GC-P) 

PIN ASSIGNMENT 

A 16 Vee 

B 2 15 M 
c 3 14 L 

D 4 13 K 
E 5 12 J 
F 6 11 I 
G 7 10 H 

GND 8 9 y 

(TOP VIEW) 

TRUTH TABLE 

Inputs Outputs 

All Inputs High L 

All Other Combinations H 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee --0.5 ~ 7 

DC Input voltage v," I -0.5 ~ v cc +0.5 
-D-CO~tp;:;tVolt~- I Vocr , -0.5 ,._, Vcc+0.5 
Input Diode Current ! IIK ±20 
Output Diode Current IOK ±20 
DC Output Current IOLT ±25 

- ·-· 

DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 ~150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 ~ 6 

lnput Voltage v," 0 ~Vee 
Output Voltage Von 0 ~Vee 

I-Operating Temperature Topr -40 ~ 85 

0 ~ lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o~ 500(Vcc=4.5V) 

o~ 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage VrH 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage V11. 4. 5 -

6. 0 -

2. 0 
I 

1. 9 

High-Level V1'!= 
Im =-20µ A 4. 5 4. 4 

Output Voltage VOI1 
V1HorV1L 

6. 0 5. 9 
Im =-4 mA 4. 5 4. 18 
Im =-5. 2mA 6. 0 5.68 

2. 0 -

V1'!= 
lot. =20 µA 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage Vu 1orV1L 
Io1. =4 mA 4. 5 -

Io1. =5. 2mA 6. 0 -

Input Leakage Current I I:\ v,:-; =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1>1 =Vc'C or GND 6. 0 -
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UNIT 

v 
+-----v 

v 
mA 

mA 

mA 

mA 

mW 
oc 
'C 

I UNIT 

v 

v 

v 
oc ··-j 

ns 

Ta=25°C 

TC74HC133AP/AF 

*500m W in the range of Ta= 
-40'C~ 65'C. From Ta=65°C 
to 85°C a derating factor of 
-!Om w re shall be applied 
until 300m W. 

Ta=-40 ~85°C 
TYP. MAX. MIN. MAX. UNIT 

- - 1. 5 -

- - 3. 15 - v 
- - 4.2 -

·- 0. 5 - 0.5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2.0 - 1. 9 -

4. 5 - 4. 4 -

6. 0 - 5. 9 - v 
4. 31 - 4. 13 -

5. 80 - 5.63 .. 

0. 0 0. 1 - 0. 1 
0. 0 0. 1 - 0. 1 
0.0 0. 1 - o. 1 v 
0. 17 0.26 - 0. 33 
0. 18 0. 26 - 0.33 

- ±0.1 - ±1. 0 µA - 1. 0 - 10. 0 



TC74HC133AP/AF ---------------

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTI,H - 4 8 
trnL .. ~ 

tpLH 
ns 

Propagation Delay Time - 13 22 
1:£,YL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time tTLH 4.5 - 7 15 - 19 
tTHL 6.0 - 6 13 - 16 

2.0 
------ - ns - 42 130 - 165 

Propagation Delay Time tpLH 4.5 - 16 26 - 33 
tpHL 6.0 - 14 22 - 28 

f-ynput Capacitance CiN - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 29 - - -

Note(!) Cm 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 q,0=C PD • v cc • f IN +I cc 
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TC74HC137AP/AF 
3-T0-8 LINE DECODER/LATCH 

The TC74HC137 A 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 
equiv£t1ent J ,srrrrT_, ~vhile rnaint::i_ir!ing the CMOS lovv pr_nver 

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 Gland 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 G 1 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. 

FEATURES: 
•High Speed .............................. trxJ=l7ns(typ.)at Vee=5V 

• Low Power Dissipation ............ Iec=4 /l A(Max. )at Ta=25'C 

•High Noise Immunity ............... V\111=V\1L28% Vee(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I IoH I =Io1, =4mA(Min.) 

• Balanced Propagation Delays ...... tru 1 ""tpl IL 

•Wide Operating Voltage Range ... Vee (opr.)=2V ~6V 

• Pin and Function Compatible with 74LS137 

IEC LOGIC SYMBOL 

GL YO GL 

A YI A 

B v2 B 

e Y3 e 
Y4 

Gl Y5 Gl 

a2 EN vs a2 
Y7 

229 

I"~ I 

1 
DIP16 (3D16A-P) 

16~ 
MFP16 (F16GC-P) 

PIN ASSIGNMENT 

A 16 Vee 
B 15 vo 
c 14 Y1 

GL 13 Y2 

"G2 12 Y3 

G1 11 Y4 

Y7 10 Y5 

GND Y6 

(TOP VIEW) 

DMUX 
YO 

o} 1 
Yl 

Gt 2 v2 
2 3 Y3 

Y4 
Y5 
vs 
v1 



TC74HC137AP/AF---------------

TRUTH TABLE 

INPUTS 

ENABLE ADDRESS 

GL G2 G1 c B 

x x L x x 
x H x x x 
L L H L L 

L L H L L 

L L H L H 

L L H L H 

L L H H L 

L L H H L 

L L H H H 

L L H H H 

H L H x x 
X:Don't care 

SYSTEM DIAGRAM 

A 

ADDRESS B 
INPUTS 

c 

ENABLE G2 
INPUTS 

A 

x 
x 
L 

H 

L 

H 

L 

H 

L 

H 

x 

OUTPUTS 

SELECTED OUTPUT 

YO v1 v2 Y3 Y4 
-

vs v1 Y5 

H H H H H H H H NONE 

H H H H H H H H NONE 

L H H H H H H H YO 

H L H H H H H H Y1 

H H L H H H H H Y2 

H H H L H H H H Y3 

H H H H L H H H Y4 

H H H H H L H H Y5 

H H H H H H L H Y6 

H H H H H H H L Y7 

OUTPUTS are latched at the time when GL is taken High level. 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage v,"' -0.5 -Vee+0.5 
DC Output Voltage VocT -0.5 -Vec+0.5 
lnput Diode Current IIK I :!:20 

Output Diode Current IoK ±20 
DC Output Current Ion ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation F[i 500(DIP) */ 180(MFP) 

1--:c--· 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
~put Voltage v,"' o -Vee 

Output Voltage VocT o - Vee 
Operating Temperature Topr -40 - 85 

-----

o - lOOO(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

o-
< 

400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 
2. 0 1. 5 High-Level 

VIH 4. 5 3. 15 Input Voltage 
6. 0 4.2 
2. 0 -

Low-Level 
Input Voltage VIL 4. 5 -

6.0 -

2. 0 1. 9 

High-Level IoH =-20µA 4. 5 4.4 
VoH 

V1"\= 6. 0 5. 9 Output Voltage V111orV1L IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6.0 5.68 

2.0 -

IoL =20 µA 4. 5 -

Low-Level 
VoL v,"' = 6. 0 -

Output Voltage V1HorV11. I OL =4 mA 4.5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current I I"\ v,"' =Vee or GND 6.0 -

Quiescent Supply Current Ice v," =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 
mA 

mA 
mW 

oc 
oc -----! 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 

TC74HC137AP/AF 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-JOm W l°C shall be applied 
until 300m \h/ _ 

Ta=-40 -85°C 
TYP. MAX. MIN. MAX. 

UNIT 

- - 1. 5 -

- - 3. 15 - v 
- - 4.2 -

- 0. 5 - 0.5 I-
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2.0 - 1. 9 -

4. 5 - 4.4 -

6. 0 - 5. 9 - v 
4. 31 - 4. 13 -

5. 80 - 5.63 -

0.0 0. 1 - 0. 1 
0.0 0. 1 - 0. 1 
0.0 0. 1 - 0. 1 v 
0. 17 0. 26 - 0. 33 
0. 18 0. 26 - 0. 33 

- ±0.1 - ±1.0 µA 
- 4.0 - 40.0 



TC74HC137AP/AF ---------------

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 

(GL) twcu 4.5 - 15 19 
6.0 - 13 16 
2.0 - 50 65 Minimum Set-up Time 

ts 4.5 - 10 13 - I ns 
(A, B, C-GL) I 6.0 - 9 11 

2. 0 - 25 30 Minimum Hold Time 
th 4. 5 - 5 6 (A, B, C-GL) 

6.0 - 5 5 

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
t-----

t·1u1 Output Transition Time - 4 8 
trnL 

Propagation Delay Time tpUl - 11 19 i_Gl-Y_l tpHL 
Propagation Delay Time tpL!I - 12 19 ns (G2-Y) t.m:JL 
Propagation Delay Time tpLH - 18 29 i_GL-Y_l ~-lL 
Propagation Del~ Time tpLI-1 - 17 28 i_A, B, C-Y_l 1;_ct1L 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time hu-i 4.5 -- 8 15 - 19 
tTllL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 45 115 - 145 
tpLH 4.5 - 14 23 - 29 (Gl-Y) tpllL 6.0 - 12 20 - 25 

2. 0 - 50 115 - 145 Propagation Delay Time tpHL 
4. 5 - 15 23 - 29 ns (G2-Y) tpHL 6.0 - 13 20 - 25 
2.0 - 70 170 - 215 Propagation Delay Time tpHL 4. 5 - 22 34 - 43 (GL-Y) tpllL 6.0 - 19 29 - 37 I 

2. 0 - 70 165 - 205 Propagation Delay Time tpHL 4.5 - 21 33 - 41 (A, B, C-Y) tpHL 6.0 - 18 28 - 35 
Input Capacitance C1:-; - 5 10 - 10 pF 
Power Dissipation Capacitance Cro(l) - 56 - - -

Note(!) C FD 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: 

1eewil=C PD. Vee· f l:\+I cc 
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---------------TC74HC137AP/AF 

TYPICAL APPLICATION 

STROBE 
DECODER 

ENABLE 
XO 

~ X1 

X2 
1 l 
GL C B A G2 G1 

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
INPUT 
ADDRESS 

X3 

X4 

X5 

~ 

l 
l ~ 

GL C B A G2 G1 

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

11111111 
01234567 

111 11 

I 
_},__ l ~1 
GL C B A G2 G1 

YOY1Y2Y3Y4Y5Y6Y7 

11111111 
8 9 10 11 12 13 14 15 

OUTPUTS 

l 
_}.,_ 1 1 
GL C B A G2 G1 

YOY1 Y2 Y3 Y4 Y5 Y6 Y7 

11111111 
16 17 18 19 20 21 22 23 

6 Line to 64 Line Decoder with Input Address Storage 
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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 GZ. 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 GZ 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 tpd=23ns(Typ.) at Vcc=SV 

Low Power Dissipation ••.••• Icc=4µA(Max.) at Ta=25°C 

Compatible with TTL outputs Vrn=ZV (Min.)' 
Vn=O. 8V(Max.) 

Output Drive Capability ••••••••..••.• 10 LSTTL Loads 

• Symmetrical Output Impedance ••.•• !IoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ••••••.•••••••• tpLH~tpHL 

Pin and Function Compatible with 74LS137 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5'" 7 V 
f-------------- --- ----r----------- ---------------+-------< 
DC Input Voltage Vrn -0.5'"Vcc+0.5 V 

--------------r--------,-------·-- ---+-----4 
DC Output Voltage Vo UT -0. 5 '"V cc+O. 5 V 
------------- ---- -

Input Diode Current ±20 mA 
1------------ --------- - - -------- ------------t------; 
Output Diode Current IoK ±20 mA 
~--- ---------------+---- -- -i---------------;------; 

DC Output Current IouT ±25 
1---------------+--

D C Vee/Ground Current Ice ±50 

Power Dissipation PD SOO(DIP)* 
180(MFP) 

mA 

mA 

mW 

'' SOOmW 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 
un t i1 300mW. 
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DIP16(3Dl6A-P) 

16~ 
1 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

A 1 16 Vee 

B 2 15 YO 

c 3 14 Yl 

GL 4 13 Y2 

G2 5 12 Y3 

Gl 6 11 Y4 

Y7 7 10 Y5 

GND 8 g Y6 

(TOP VIEW) 



TRUTH TABLE 

INPUTS 

ENABLE SELECT 

GL 02 Gl c B 

x x L a a 

x H x x x 
L L H L L 

L L H L L 

L L H L H 

L L H L H 

L L H H L 

L L H H L 

L L H H H 

L L H H H 

H L H x x 

X DON 1 T CARE 

LOGIC DIAGRAM 

A 

SELECT 

INPUTS 

c 

ENABLE 

INPUTS 
G2 

A 

x 
x 

L 

H 

L 

H 

L 

H 

L 

H 

x 

TC74HCT137P/F 

OUTPUTS 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

H H H H H H H H 

H H H H H H H H 

L H H H H H H H 
H L H H H H H H 
H H L H H H H H 
H H H L H H H H 

H H H H L H H H 

H H H H H L H H 

H H H H H H L H 

H H H H H H H L 

Output corresponding to stored address, 
L; all others, H 

YO 

Yl 

Y2 

Y3 
DATA 

Y4 OUTPUTS 

Y5 

Y6 

Y7 
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TC74HCT137P/F ---------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 4.5 'U 5.5 
Input Voltage Vrn o "'Vee 
Output Voltage Vo UT o "'Vee 
Operating Temperature Topr -40 'U 85 

Input Rise and Fall Time tr, tf 0 'U 500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
Vrn 

Input Voltage 

Low-Level VIL 
Input Voltage 

High-Level Vrn=Vrn IoH=-20µA 

Output Voltage VoH 
or VIL IoH=-4mA 

Low-Level Vrn=Vrn IoL=20µA 
VOL 

Output Voltage or VIL I 0L=4mA 

Input Leakage 
Im Vrn=Vcc or GND Current 

1cc VIN=Vcc or GND 
Quiescent 

Per input: VIN=0.5V or 
Supply Current Ic 2.4V 

Other inputs:Vcc or GND 
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UNIT 

v 
v 
v 
oc 

ns 

r----1 

Vee MIN. 
4.5 
( 2.0 

5.5 
4.5 

( -
5.5 

4.5 4.4 

4.5 4.18 

4.5 -

4.5 -
5.5 -

5.5 -

5.5 -

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 1 OUTPUT 

Ta=25°C Ta=-40'U85°C 
UNIT 

TYP. MAX. MIN. MAX. 

- - 2.0 - v 

- 0.8 - 0.8 v 

4.5 - 4.4 -
v 

4.31 - 4.13 -

o.o 0.1 - 0.1 

v 
0.17 0.26 - 0.33 

- ±0.1 - ±1.0 

µA 
- 4.0 - 40.0 

- 2.0 - 2.9 mA 



TC7 4HCT13 7P/F 

AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
.--- Ta=25°C Ta=-40~85°c 

Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time 4.5 8 15 19 

1--- --------------t----- --i---- ------------------ ----+---+----+---1----1------t 

Propagation Delay Time tpLH 

(Gl - Y) 
!----- -- -- -----

Propagation Delay Time 

(G2 - Y) 

tpHL 
--------i------ -------

tpLH 

tpHL 

--+----

4.5 

25 39 49 

----t-------t------j 

24 37 46 

f----- ------- -- ------ --------+--------- ---- --- -----+-------+---+------t------;------< 

Propagation Delay Time tpLH 
4.5 

(GL - Y) 
34 52 65 

------------- ------j-----t--------------- -- f----+----+---- ------+----+-------; 

Propagation Delay Time tpLH 
4.5 29 45 56 

(A, B, c - Y) 
!------------------;----·~ ---- -·----- -- ----+---+---+---+----1-------t 

Minimum Pulse Width 

(GL) 
4.5 8 15 19 

-----------------t---------r-----------------+------ - -- --+---- ---------+-----i 

Minimum Set Up Time 4.5 2 10 13 
(A, B, C - GL) 

, ____________ ---+---- -------------+----!---- ·-------+-----t-----t------+ 

Minimum Hold Time 

(A, B, C - GL) 4.5 5 5 

UNIT 

ns 

~--------------+-------+---------------'--- -------+----+-----+------- -------- -r------
Input Capacitance 5 10 - 10 
'-----------------;-------------------------+------t----+---+----- ------ pF 
Power Dissipation 

Capacitance CpD(l) 68 

Note (1): CpD 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. 

1ee(Opr.)=ePD ·Vee· frn+Iec 
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TC74HCT137P/F ----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 

A,B,C 

Gl,G2 

Yn 

Icc(Opr.) TEST CIRCUIT 

P.G. 

50% 

10% 

Gl 

A 

B 

e 
GL 

G2 

6ns 

3.0V 

A,B,e 

ov 

GL 

YO 6ns 6ns 

INPUT 
Vee 

GND 

Y'I 

238 



---------------TC74HCT137P/F 

TYPICAL APPLICATION 

STROBE -....~~~~~--..~~~~~--.., 
DECODER 

ENABLE 
xo-+-~~~~~-+-~~~ 

INPUT 
ADDRESS 

Xl --+-----+-~l 
x2-+-~~~~~-+__, 

Q_ 
GL C B A G2Gl 

YO Yl Y2 Y3Y4Y5 Y6Y7 

J ~9~~~~~-~9~~~~~~-

1 1 

X3--t-~~~~-+~~~~~~~-.,---1r-~~~~~~..-----t~­

X4 -t-~--.1--1---+~~~~~--<1--t----t~~~~~~.-+---+~­

X5-t--<1>---j--t~-+-~~~~-----<._,r--r----+~~~~--<~t--t---+~-

l 1 1 l -' J 
GL C B A 02 Gl GL C B A G2 Gl GL c B A G2 Gl 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 YO Yl Y2 Y3 Y4 Y5 Y6 Y7 YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

1111111? /Y?YIYYI Yl111?11 
01234567 8 9 10 1112 1314 15 161718 19 202122 23 

OUTPUTS 

6 Line to 64 Line Decoder with Input Address Storage 
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TC74HC138AP/AF/ AFN 
3-T0-8 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 (YO-Yl) will 
go low. 

When enable input Gl is held low or either G2A or G2B 
is held high, decoding function is inhibited and all outputs 
go high. 

Gl, 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. 

FEATURES: 
•High Speed······························ tpd=l6ns(Typ.)at Vcc=5V 
•Low Power Dissipation··'········· Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNIH=VNIL28% Vcc(Min.) 
• Output Drive Capability .... ; ....... 10 LS TTL Loads 
•Symmetrical Output Impedance··· I IOH I =IoL =4mA(Min.) 
•Balanced Propagation Delays······ tpLH"' tpHL 
•Wide Operating Voltage Range··· Vee (opr)=2V-6V 
•Pin and Function Compatible with 74LS138. 

IEC LOGIC SYMBOL 

A YO 
B Y1 
e Y2 

Y3 
4 Y4 

G1 5 Y6 
G2A EN 6 Y6 
G2B Y7 
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A 
B 
e 

G1 
G2A 
G2B 

OIP16 (3016A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

A 16 Vee 
B 2 15 YO 

e 14 v1 

G2A 4 13 v2 

G2B 5 12 Y3 

G1 6 11 Y4 

v1 10 vs 

GND 8 9 ve 

(TOP VIEW) 

YO 
Y1 
Y2 
Y3 

4 Y4 
5 Y5 
6 Y6 

Y7 



--------------TC74HC138AP/AF/AFN 

TRUTH TABLE 

INPUTS OUTPUTS 

ENABLE SELECT SE:l-ECTED OUTPUT 
- - - - - - - - - -G1 G2A G2B c B A YO Yl Y2 Y3 Y4 Y5 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 
x x H x x x H H H H H H H H NONE 
H L L L L L L H H H H H H H YO 
H L L L L H H L H H H .H H H Y1 
H L L L H L H H L H H H H H Y2 
H L L L H H H H H L H H H H Y3 
H L L H L L H H H H L H H H Y4 
H L L H L H H H H H H L H H Y5 
H L L H H L H H H H H H L H Y6 
H L L H H H H H H H H H H L Y7 

X : Don't Care 

LOGIC DIAGRAM 

1 5 -
Yo 

1 4 -
Yt 

1 3 -
Y2 

SELECT 1 2 -
B Y3 DATA INPUTS 1 1 - OUTPUTS Y4 

c 1 0 -
Ys 

9 -
Y5 

r 
7 -

Y7 

INPUTS 
ENABLE[ 
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TC74HC138AP/AF/AFN -------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee --0.5 - 7 
DC Input Voltage VrN -0.5 -Vcc+0.5 
DC Output Voltage VouT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERAT!NG CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage v,'J 0 -Vee 
Output Voltage Von o -Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr' tr o- 500(Vcc=4.5V) 

l o- 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V1H 4. 5 3. 15 
6.0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -

2.0 1. 9 

High-Level V1\ = 
Im =-20 fl A 4.5 4. 4 

Output Voltage Vm V11-iorV1L 6.0 5. 9 
Im =-4 mA 4.5 4. 18 
Im =-5. 2mA 6.0 5. 68 

2.0 -

v,\ = IoL =20 fl A 4.5 -
Low-Level 

VoL 6.0 -
Output Voltage V1HorV1L IoL =4 mA 4.5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current Ir\ v,\ =Vee or GND 6.0 -

Quiescent Supply Current Ice V1\ =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 
mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-
-

·-

2.0 
4. 5 
6. 0 
4. 31 
5. 80 
0. 0 
0. 0 
0. 0 
0. 17 
0. 18 

-

-

*500mW in the range of Ta= 
-4o'c- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-lQm W l'C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4.4 -

- 5. 9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0.33 
0. 26 - 0. 33 
±0.1 - ±1. 0 

flA 
4.0 - 40.0 



TC74HC138AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLII - 4 8 
t-n IL 

Propagation Delay Time tpLH - 16 28 ns (A,B,C-Y) tpllL 
Propagation Delay Time tpLJ I - 15 25 (G,G-Y) 1'.lli1L 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLI-1 4.5 - 8 15 - 19 
tmL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 70 150 - 190 
tpLH 4.5 - 19 30 - 38 (A,B,C-Y) tpHL 

ns 
6.0 - 16 26 - 32 
2.0 - 65 145 - 180 Propagation Delay Time tpLH 4. 5 - 18 29 - 36 (G,G-Y) tPLH 6.0 - 15 25 - 31 

Input Capacitance C1" - 5 10 - 10 pF 
Power Dissipation Capacitance CpD(l) - 47 - - -

Note (1) Cm 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: 

Iccq,v=CPD. Vex::. f1;-; +lex:: 
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TC74HCT138AP/AF/AFN 
3-T0-8 LINE DECODER 

The TC74HCT138A is a high speed CMOS 3-to-8 
LINE DEC0DER fabricated with sillicon gate C2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissi pa ti on. 

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 (YO-Yl) will 
go low. 

When enable input Gl is held low or either G2A or G2B 
is held high, decoding function is inhibited and all outputs 
go high. 

Gl, G2A, and G2B inputs are'lJrovided 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. 
FEATURES: 
•High Speed .............................. tpd=l7ns(Typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25°C 
•Compatible with TTL outputs· ........ Vrn =2V (Min.) 

V1L =0.8V(Max.) 
•Wide interfacing ability········· LSTTL,NMOS,CMOS 
• Output Drive Capability············ 10 LS TTL Loads 
•Symmetrical Output Impedance··· I loH I =loL=4mA(Min.) 
• Balanced Propagation Delays ··· ··· tpLW. tpHL 
•Pin and Function Compatible with 74LS138. 

IEC LOGIC SYMBOL 

A YO 
B Y1 
e Y2 

Y3 

Y4 
G1 Y5 

G2A EN Y6 

G2B Y7 
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A 
B 
e 

G1 
G2A 
G2B 

DIP16 (3016A-P) 

1 1 

MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

A 16 Vee 
B 2 15 YO 

c 3 14 v1 

G2A 4 13 v2 

G2B 5 12 Y3 

G1 6 11 Y4 

v1 10 vs 

GND 8 ve 

(TOP VIEW) 

YO 
Y1 
Y2 
Y3 
Y4 
Y6 
Y6 
Y7 



-------------TC74HCT138AP/AF/AFN 

TRUTH TABLE 

INPUTS OUTPUTS 

ENABLE SELECT SELECTED OUTPUT 
- - - - - - - v1 G1 G2A G2B c B A YO Y1 Y2 Y3 Y4 Y5 Y6 

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 

x x H x x x H H H H H H H H NONE 

H L L L L L L H H H H H H H YO 

H L L L L H H L H H H H H H Y1 

H L L L H L H H L H H H H H Y2 

H L L L H H H H H L H H H H Y3 

H L L H L L H H H H L H H H Y4 

H L L H L H H H H H H L H H Y5 

H L L H H L H H H H H H L H Y6 

H L L H H H H H H H H H H L Y7 

X Don't Care 

LOGIC DIAGRAM 

1 5 -
Yo 

1 4 -
Y1 

1 3 -
Y2 

SELECT 1 2 -
B Y3 DATA INPUTS 1 1 - OUTPUTS Y4 

c 1 0 -
Y5 

9 -
Y5 

7 -
G2A Y7 

ENABLE( G2 B 
INPUTS GI 
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TC74HCT138AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 

DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Your _-:-.CL5 -Vce+0.5 
Input Diode Current IIK ±20 
Output Diode Current loK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 4.5 - 5.5 
Input Voltage VrN 0 -Vee 
Output Voltage VouT 0 -Vee 
Operating Temperature Topr -40 - 85 

Input Rise and Fall Time tr, tr 0 - 500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 4.5 

Input Voltage VIH I 2. 0 
5. 5 

Low-Level 4.5 

Input Voltage V1L I -

5. 5 
High-Level VIN = laI=-20 /1 A 4.5 4.4 
Output Voltage Vrn VIH orVrL Irn=-4 mA 4.5 4. 18 
High-Level VIN= J:i=20 µA 4. 5 -

Oul]iut Volt~e VoL VrH orVrL loL=4 mA 4.5 -

I~ut Leak~ Current lrN VrN =Vecor GND 5. 5 -

Ice VrN =Veeor GND 5. 5 -

Quiescent Supply Curren 
le 

PER INPUT:\1:-J=O. 5V or 2. 4V 5.5 -
OTHER INPUT:Veeor GND 

246 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
QC 

UNIT 

v 
v 
v 
oc 
ns 

Ta=25°C 
TYP. 

-

-

4.5 
4. 31 
0. 0 
0. 17 
-

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- lQm W l°C shall be applied 
until 300mW. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 

- 2.0 - v 

0.8 - 0.8 v 

- 4.4 - v - 4. 13 -

0. 1 - 0. 1 v 
0.26 - 0. 33 

±0.1 - ±1. 0 
4.0 - 40.0 

µA 

2.0 - 2. 9 mA 



TC74HCT138AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTUI - 4 8 
tTflL 

Propagation Delay Time tpLI I - 17 78 
J_A,B,C-Y) tpl!L 

Propagation Jlelay Time tPLI I 
ns 

- 15 25 (Gl-Y) im1L 
Propagation Delay Time tpUI - 17 28 l_G2-Yl_ tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time t11,1 I 4.5 - 8 15 - 19 
tTHL 5.5 - 7 14 - 18 

Propagation Delay Time tPLll 4. 5 - 21 33 - 44 
(A,B,C-Y) tpf!L 5. 5 - 18 30 - 40 

ns 
Propagation Delay Time tpLH 4.5 - 19 30 - 38 

(Gl-Y) tpHL 5. 5 - 17 27 - 34 

Propagation Delay Time tpL!-1 4.5 - 22 33 - 41 
(G2-Y) tp!-IL 5. 5 - 20 30 - 37 

Input Capacitance Ci:-; - 5 10 - 10 pF 
Power Dissipation Capacitance Cm(l) - 55 - - -

Note(!) Cm is defined as the value of the internal equivalent capacitance which 1s calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Ice<:po=Cm •Vee. ft\ +Ice 
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TC74HC139AP/AF/AFN 
DUAL 2-T0-4 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. 

FEATURES: 

•High Speed································· tpd=16ns(typ.)at Vcc=5V 

•Low Power Dissipation··············· Icc=4.uA(Max.)at Ta=25°C 

• High Noise Immunity ··············· V NIH= V NIL =28% V cc (Min.) 

• Output Drive Capability ············ 10 LSTTL Loads 

•Symmetrical Output Impedance··· I Iml=IOL =4mA(Min.) 

• Balanced Propagation Delays ······ tpLH"'tpHL 

•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 

• Pin and Function Compatible with 74LS139 

IEC LOGIC SYMBOL 

X/Y DMUX 
lA 0 lA 0 } 0 
16 16 1 G3 

lG 1G" 
lY3 
2YO 

2A 2Y1 2A 
26 2Y2 26 
2G 2¥3 2a 
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1v2 
lY3 
2YO 
2Y1 
2¥2 
2v3 

DIP16 (3D16A-P) 

1 1 
MFP 16 SOP 16 

{F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

1(3 

1 A 2 

1 B 3 

1vo 4 

1v1 5 

1v2 6 

1Y3 7 

GND 8 

(TOP VIEW) 

TRUTH TABLE 

16 Vee 

15 2(3 

14 2 A 

13 2 B 

12 2YO 

11 2 Yl 

10 2v2 

9 2v3 

INPUTS OUTPUTS 

ENABLE SELECT SELECTED 
YO v1 v2 Y3 OUTPUT 

G B A 

H x x H H H H NONE 

L L L L H H H YO 

L L H H L H H Yl 

L H L H H L R Y2 
L H H H H H L Y3 

X : Don't care 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 

DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VouT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK ±20 
DC Output Current IouT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */l80(MFP) 

Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage VIN o -Vee 
Output Voltage VouT O-Vce 
Operating Temperature Topr -40 - 85 

0 - 1000(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vec=4.5V) 

o- 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage VIH 4.5 3. 15 
6.0 4. 2 

Low-Level 2.0 -

Input Voltage VIL 4.5 -

6. 0 -

2. 0 1. 9 

High-Level V1N= 
Im =-20µ A 4. 5 4.4 

Output Voltage Vor1 V1HorV1L 6. 0 5.9 
Im =-4 mA 4.5 4. 18 
Im =-5. 2mA 6.0 5.68 

2.0 -

V1N= 
loL =20 µA 4.5 -

Low-Level 
VoL 6.0 -

Output Voltage V1HorV1L 
IoL =4 mA 4.5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current I1N V1N =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6. 0 -
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TC74HC139AP/AF/AFN 

UNIT 

v 
v 
v-

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 

*500m W in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
until 300m Vv~. 

Ta=-40 -85°C 
TYP. MAX. MIN. MAX. UNIT 

- - 1. 5 -

- - 3. 15 - v 
- - 4.2 -

- 0. 5 - 0. 5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2.0 - 1. 9 -

4.5 - 4.4 -

6.0 - 5. 9 - v 
4.31 - 4.13 -

5.80 - 5. 63 -

0.0 0. 1 - 0. 1 
0.0 0. 1 - o. 1 
0.0 0. 1 - 0. 1 v 
0. 17 0.26 - 0.33 
0. 18 0.26 - 0.33 

- ±0.1 - ±1. 0 µA - 4.0 - 40.0 



TC74HC139AP/AF/AFN--------------

AC ELECTRICAL CHARACTERISTICS(CL =16pF,Vcc=6V,Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tn.H - 4 8 
t1Hl. 

Propagation Delay Time tpLH - 12 22 ns (A, B-Y) !RHL 
Propagation Delay Time tpLH - 10 18 (G-Y) !RHL 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tn.H 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

r--~ 

2.0 - 45 130 - 165 Propagation Delay Time tpLH 4.5 - 15 26 - 33 ns (A,B-Y) tpHL 6.0 - 13 22 - 28 

Propagation Delay Time 2.0 - 39 llO - 140 
tpLH 4.5 - 13 22 - 28 (G-Y) tpHL 6.0 - ll 19 - 24 

Input Capacitance C1N - 5 10 - 10 pF Power Dissipation Capacitance CPD(l) - 46 - - -

Note (1) Cm 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: 

lcc(:pi)=Cm •Va:• f!N +Ia: /2(per Decoder) 
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TC74HC147P/F 
TC74HC147P/F 10-T0-4 LINE PRIORITY ENCODER 

The TC74HC147 is a high speed CMOS 10-T0-4 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 

Low Power Dissipation ...••• 'Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ....•••.• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability .•.••...•.•••• 10 LSTTL Loads 

Symmetrical Output Impedance .••. IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays •......••.....• tpLH~tpHL 

Wide Operating Voltage Range .••..•• Vee (Opr.) =2V cv 6V 

Pin and Function Compatible with 74LS147 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 
c-------
DC Input Voltage 
I----- --- - ----------
DC Output Voltage 
f-- -------
Input Diode Current 

f----- -
Output Diode Current 

r-- - ---- - ----
,J)C Output_~urrent 
DC Vee/Ground Current 

Power Dissipation 

SYMBOL 

Vee 
------

VJN 
-------

VouT 

IIK 

IoK 

1ouT 

Ice 

PD 

VALUE UNIT 

-0. 5 'V 7 v 
--------

-o. s cv v cc+o. s v 

-o . s ~- v cc+o . s v 
+20 mA 

±20 mA 

±25 mA 
----i 

±SO mA 

500 (DIP)~'/ mW 

180(MFP) 
f------- --1--------- ---
Storage Temperature Tstg -65 cc 150 °C 
t:~<lr~~~e_r_a_t_u_r_e_l o~-ec - _T_L_ -- _____ 3_0_0-----r---0c-c--i 

'" SOOmW in the range of Ta=-40 °C cc 65 °C and from Ta=65 °C 
up to 85°C derating factor of -lOmW/°C shall be applied 
until 300mW. 
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DIP16(3Dl6A-P) 

16y _ _____--c::;;, ', 
''' 

1 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

4 1 

5 2 

6 3 

7 4 

8 5 

c 6 

B 7 

GND 8 

(TOP VIEW) 
NC NO CONNECTION 

16 v00 

15 NO 

14 D 

13 3 

ll 1 

10 9 

9 A 



TC74HC147P/F---------------

TRUTH TABLE 

INPUTS OUTPUTS 

l 2 3 4 5 6 7 8 9 D 0 B A 

H H H H H H H H H H H H H 

x x x x x x x x L L H H L 

x x x x x x x L H L H H H 

x x x x x x L H H H L L L 

x x x x x L H H H H L L H 

x x x x L H H H H H L H L 

x x x L H H H H H H L H H 

x x L H H H H H H H H L L X : Don1 t Ca re 

x L H H H H H H H H H L H 

L H H H H H H H H H H H L 

LOGIC DIAGRAM 

ll 
1 

2 

A 

3 

1 
4 

B 

2 
5 

6 
3 

0 

4 
7 

5 14 
8 D 

9 

[>o 
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----------------TC74HC147P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 v 
Input Voltage VIN O "'Vee v 
f--------------+--.=.-~--r---------__ -----t-------1 

Output Voltage vouT U"' vcc V 
-----------r-----1 

Operating Temperature T0 pr -40 'V 85 oc 
-----------,r----t 

Input Rise and Fall Time tr, tf o'\,1QOO(Vcc=2.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST 

High-Level 
Vrn 

Input Voltage 

Low-Level VIL 
Input Voltage 

Vrn=Vrn High-Level 
VoH Output Voltage or VIL 

Low-Level Vrn=Vrn 

Output Voltage VOL 
or VIL 

Input Leakage 
Im Vrn=Vcc Current 

Quiescent 
1cc Vrn=Vcc Supply Current 

0 'V 500 (Vcc=4. 5V) 
0 'V 400 (Vcc=6. OV) 

CONDITION 
Vee 

2.0 
4.5 

6.0 

2.0 
4.5 

6.0 

2.0 

IoH=-2011A 4.5 
6.0 

IoH=-4mA 4.5 

IoH=-5. 2mA 6.0 

2.0 

IoL=20pA 4.5 
6.0 

IoL=4mA 4.5 

roL=5.2mA 6.0 

or GND 6.0 

or GND 6.0 
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ns 

MIN. 

1.5 
3.15 

4.2 

-
-

-

1. 9 
4.4 
5.9 

4.18 

5.68 

-
-

-

-

-

-

-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee v~;JJ~ 
-{ ~ cmro• INPUT 

I 
GND _J 

GND 

Ta=25°C Ta=-40<v85°C 
TYP. MAX. MIN. MAX. 

UNIT 

- - 1. 5 -
- - 3.15 - v 
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2.0 - 1. 9 -
4.5 - 4.4 -

6.0 - 5.9 - v 
4.31 - 4.13 -

5.80 - 5. 63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

v 
0.17 0.26 - 0.33 
0.18 0.26 - 0.33 

- ±0.1 - ±1.0 
µA 

- 4.0 - 40.0 



TC74HC147P/F----------------

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C Ta=-40"'85°C UNIT PARAMETER SYMBOL TEST CONDITION 
Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 

tTHL 
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 cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 37 - - -

Note (1) CpD 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 • Vee • fIN + Ice 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

OUTPUT 
(IN-PHASE) 

OUTPUT 
(OUT-OF-PHASE) 

6ns 6ns 

Vee 

GND 

VoH 
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Ice O r. TEST WAVEFORM 

9 

8 

7 

6 

5 

4 

3 

2 

1-----+--ot l 

Voe 

GND 

A 

B 

e 
D 

* INPUT TRANSI"ION TIME IS THE SAME AS 
THAT IN CASE OF SWITCHING CHARACTER­
ISTICS TEST. 



TC74HC148P/F 
TC74HC148P/F 8-T0-3 LINE PRIORITY ENCODER 

The TC74HC148 is a high speed CMOS 8-T0-3 LINE PRIORITY ENCODER 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 encoder 
detects ''L" level of the highest order among eight input signals and outputs the 
corresponding signal position in binary code. The inputs are eight input signals of 
0 through 7 and input EI and when EI is set to "H" level, the encode operation is 
inhibited making all the outputs at "H" level. The encoded output appears on three 
signal lines AO through A2 in binary. Outputs EO and GS are the outputs to indicate 
the operational mode of encoder and used when the number of bits is to be increased 
by cascade connection. All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 
High Speed tpd=l6ns(Typ.) at Vcc=5V 

Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .•..••••. VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability •.•.•••••••••• 10 LSTTL Loads 

Symmetrical Output Impedance .•••. IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ..•...•••••••.. tpLH~tpHL 

Wide Operating Voltage Range ••••••• Vcc(Opr.)=2V"' 6V 

Pin and Function Compatible with 74LS148 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 cv 7 V 
1----------------------+----r--·---
D C Input Voltage VIN -0. 5 cv Vcc+O. 5 V 

------·------+------+--------+----1 
DC Output Voltage VouT -0.5 "'Vcc+0.5 v 
!---------··--- -------- ------,--
Input Diode Current IrK ±20 mA 

1----- . ·---+---------+-----! 
Output Diode Current loK ±20 mA 
1---------- --- ·-----r--------r---------+----< 

DC Output Current IouT ±25 mA 
1---- ---j .. ··---------11-----------+----~ 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation ---+-pD 500(DIP)"'/ mW 

lSO(MFP) 
1--------------------j-----l----------+-----t 
Storage Temperature Tstg -65"' 150 °C 
1------------------+-----r---------l-----l 
Lead Temperature lOsec TL 300 °C 

'' 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. 
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DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

4 1 16 Voe 

5 2 15 EO 

6 3 14 GS 

7 4 13 3 

EI 5 12 2 

A2 6 11 l 

Al 7 10 0 

GND b 9 AO 

(TOP VIEW) 



TC74HC148P/F----------------

TRUTH TABLE 

INPUTS OUTPUTS 

EI 0 1 2 3 4 5 6 7 A2 Al AO GS EO 
X: Don 1 t Care 

H x x x x x x x x H H H H H 

L H H H H H H H H H H H H L 

L x x x x x x x L L L L L H 

L x x x x x x L H L L H L H 

r, x x x x x L H H L H L L H 

L x x x x L H H H L H H L H 

L x x x L H H H H H L L L H 

L x x r, H H H H H H r, H L H 

L x L H H H H H H H H L L H 

L L H H H H H H H H H H L H 

LOGIC DIAGRAM 

EI 5 

0 
10 

1 11 GS 

2 12 

EO 
13 

3 

4 1 

2 A2 
5 

6 3 
Al 

4 
7--

AO 
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----------------TC74HC148P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 
---- t---------

Input Voltage Vrn 
i------- --- ---- ---

Output Voltage VouT 

LIMIT 

2 '\, 6 
t-- -

o '"Vee 
+-----

o'" Vee 

UNIT 

v 
v 
v 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

!Vee Ve . 

----1 -----~·--,-
Operating Temperature Topr 

INPUT I OUTPUT 
-40 '\, 85 oc 

Input Rise and Fall Time tr, tf 0•\,1000 (Vcc=2. OV) 
0 "· soo (Vcc=4. 5V) ns 
0 '\, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40<c85°C 
PARAMETER SYMBOL TEST CONDITION Vee MIN. TYP. MAX. MIN. MAX. UNIT 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output Voltage 

Vrn 

or VIL 

2.0 
4.5 

6.0 

2.0 
4.5 

6.0 

1. 5 
3.15 

4.2 

2.0 1.9 2.0 

IoH=-20µA 4.5 4.4 4.5 
6.0 5.9 6.0 

IoH=-4mA 4.5 4.18 4.31 

IoH=-5.2mA 6.0 5.68 5.80 

0.5 
1. 35 

1.8 

1. 5 
3.15 

4.2 

1. 9 

4.4 
5.9 

4.13 

5.63 

0.5 
1. 35 

1. 8 

v 

v 

v 

>------------+--------- --+------r---~----·-+-----1----+---cc----+--~ 

Low-Level 

Output Voltage or VrL 

2.0 

IoL=20µA 4.5 
6.0 

o.o 
0.0 
0.0 

0.1 

0.1 
0.1 

IoL=4mA 4.5 - 0.17 0.26 

101=5.2mA 6.0 - 0.18 0.26 

0.1 

0.1 
0.1 

0.33 

0.33 

v 

>----------+-------+--- -----'-----------i--t-----t-----+-----t----t----+----t 
Input Leakage ±0.1 6.0 IIN VIN=Vcc or GND Current 

t-------------1-----t------------t----r----t----i---r----r--__, 

±1. 0 

4.0 Vrn=Vcc or GND 6.0 Quiescent 
Supply Current 40.0 
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TC74HC148P/F----------------

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4Q'V85°C UNIT 

Vee MIN. 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 - 76 150 - 190 
4.5 - 19 30 - 38 

(IN - AO, Al, AZ) tpHL 6.0 - 16 26 - 33 
2.0 84 165 205 ns 

tpLH - -Propagation Delay Time 
41 tpHL 4.5 - 21 33 -

(IN - EO, GS) 6.0 - 18 28 - 35 

Propagation Delay Time tpLH 2.0 - 60 120 - 150 
4.5 - 15 24 - 30 

(EI - EO) tpHL 
6.0 - 13 20 - 26 _ _, 

Propagation Delay Time tpLH 2.0 - 56 115 - 145 

(EI - GS) 4.5 - 14 23 - 29 tpHL 
6.0 - 12 20 - 25 

Propagation Delay Time tpLH 2.0 - 64 125 - 155 

(EI - AO, Al, AZ) tpHL 4.5 - 16 25 - 31 
6.0 - 14 21 - 26 

Input Capacitance Cm - 5 10 10 

Power Dissipation pF 
CpD(l) - 57 - - -Capacitance 

Note (1): CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (ref er to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

Icc(opr.) =CPD· Vee· frn 
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----------------TC74HC148P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 
~-:;:--Vee 

__/I .. . le__ GND 

OUTPUT 

(IN-PHASE) 

OUTPUT 

(OUT-OF-PARSE) 

LTLH tTHL 

TYPICAL APPLICATION 

4-bit CASCADE CONNECTION 

15 l 4 13 12 ll l 0 9 8 

76543210 

EI 

GS 

Priority Flag 

VoH 

259 

Icc(Opr.) TEST WAVEFORM 
v 0 c=5V 

7 

5 

5 Ao 

4 Al 

3 A2 
2 

EO 
l 

0 
GS 

P.G * 
EI GND Cl 

0 

"' 

*; INPUT WAVEF.ORM IS THE SAME AS THAT IN 

CASE OF SWITCHING CHARACTERISTICS TEST. 

7 6 5 4 3 2 1 0 

7 6 5 4 3 2 1 0 

EIN EO 

EO="L" 

GS A2 Al AO With IN=''H' 

T 074HC08 

A3 A2 Al AO 



TC74HC151AP/AF/AFN 
8-CHANNEL MULTIPLEXER 

The TC74HC151A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

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

One of eight date input signals (DO-D7) is selected by 
decoding of the three-bit address input (A, B, C). The 
selected data appears on two outputs : non-inverting (Y) 
and inverting (W). 

The strobe input provides two output conditions ; a low 
level on the strobe input transferrs the selected data to the 
outputs. A high level on the strobe input sets the Y output 
low and the W output high without regard to the data or 
select input conditions. 

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

FEATURES: 
• High Speed .............................. tix1 =15ns ( typ. )at Vee=5V 

•Low Power Dissipation ............ Iee=41iA(Max.)at Ta=25°C 
•High Noise Immunity ............... VNIH = V\rL28% Vee (Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I Im I =IoL =4mA(Min.) 
• Balanced Propagation Delays ··· ··· tpLH =. tpl-!L 
•Wide Operating Voltage Range ... Vee ( opr.)=2V-6V 
•Pin and Function Compatible with 74LS151 

TRUTH TABLE 

INPUTS OUTPUTS 

SELECT STROBE y w c B A ST 
x x x H L H 
L L L L DO DO 
L L H L D1 D1 
L H L L D2 D2 
L H H L D3 D3 
H L L L D4 D4 
H L H L D5 D5 
H H L L D6 D6 
H H H L D7 D7 

X : Don't care 
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DIP16 (3D16A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

03 1 

02 

01 

DO 4 

y 

w 6 

Sf 
GND 8 

(TOP VIEW) 

IEC LOGIC SYMBOL 

MUX 

EN 

:} G~ 
0 
1 
2 
3 
4 
5 
6 
7 

16 Vee 

15 04 

14 05 

13 06 

12 07 

11 A 

10 B 

9 c 

y 
w 



TC74HC151AP/AF/AFN 

SYSTEM DIAGRAM 

: ST 7 w 

y 

DO ~ 
so 

so so 
3 ST 01 

Sl Sl 

02 
2 S2 

S2 S2 

03 S3 

S3 S3 
15 S4 04 

S4 S4 

05 
14 

S5 

~ S6 06 

S6 S6 

07 
12 S7 

S7 
S7 

A 
11 

10 
B 

c 9 
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TC74HC151AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage v,',J -0.5 -Vec+0.5 
DC Output Voltage VOLT -0.5 -Vec+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) •/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage v," O-Vec 
Output Voltage VouT 0-Vee 
Operating Temperature Topr -40 - 85 

o - 1000(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage Vni 4.5 3. 15 
6. 0 4.2 

Low-Level 2. 0 -

Input Voltage VIL 4. 5 -

6.0 -

2.0 1. 9 

High-Level V1'<= 
Im =-20µA 4. 5 4.4 

Vm 6. 0 5.9 Output Voltage V1HorV1L Im =-4 mA 4. 5 4. 18 
Im =-5. 2mA 6.0 5.68 

2.0 -

Vic;= IoL =20 µA 4.5 -

Low-Level 
VoL 6.0 -

Output Voltage V1HorV1L IoL =4 mA 4.5 -

IoL =5. 2mA 6.0 -

Input Leakage Current I1N VIN =Vee or GND 6.0 -

Quiescent Supply Current Ice V1N =Voe or GND 6. 0 -

262 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-
-

-

2.0 
4. 5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOmW/°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -
- 3. 15 - v 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4. 4 -

- 5.9 - v 
- 4.13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0. 33 
±0.1 - ±1. 0 µA 
4.0 - 40.0 



--------------TC74HC151AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLll - 4 8 
tmL 

Propagation Delay Time tpLI I - '~ 24 
J.D-YJ_ S:J:11, 

lJ 

Propagation Delay Time tpLH - 15 24 
J.D-W_l tpHL 

Propagation Delay Time tpL!-1 - 10 17 ns 
J.ST-Y_l tl>HL 

Propagation Delay Time tpLI I - 10 17 _(ST-W) 1:_tl!L 
Propagation Delay Time tpLH - 19 31 _LA, B, C-Y..2_ tpHL 
Propagation Delay Time tpLH - 19 31 (A, B, C-W) tp!-IL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 ~85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLl1 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 65 140 - 175 
tpLH 4.5 - 18 '.;'.8 - 35 (D-Y) tp!IL 6.0 - 15 24 - 30 

2.0 - 65 140 - 175 Propagation Delay Time tpLH 4.5 - 18 28 - 35 (D-W) tpHL 
6. 0 - 15 24 - 30 
2.0 - 36 100 - 125 Propagation Delay Time tpLH 
4.5 - 12 20 - 25 ns 

(ST-Y) tp!JL 
6.0 - 10 17 - 21 
2.0 - 36 100 - 125 Propagation Delay Time tpLH 
4.5 - 12 20 - 25 (ST-W) tp!-!L 
6.0 - 10 17 - 21 
2.0 - 80 180 - 225 Propagation Delay Time tpLI I 
4.5 - 23 36 - 45 (A, B, C-Y) tp!-!L 
6.0 - 19 31 - 38 
2.0 - 80 180 - 225 Propagation Delay Time tpLH 
4. 5 - 23 36 - 45 (A, B, C-W) tpHL 
6.0 - 19 31 - 38 

Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cro(l) - 69 - - -

Note 111 Cro 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 wv=C PD. v cc. f IN +I cc 
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TC74HC153P/F 
TC74HC253P/F 

TC74HC153P/F DUAL 4-CHANNEL MULTIPLEXER 
TC74HC253P/F DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT 

The TC74HC153 and TC74HC253 are high speed CMOS DUAL 4-CHANNEL MULTIPLEXERs 

fabricated with silicon gate c2MOS technology. 

Both achieve the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipations. 

The designer has a choice of complementary output (HC153) and 3-state output (HC253). 

Each of these data (1C0-1C3, 2C0-2C3) is selected by the two address inputs A and B. 

Separate strobe inputs (lG, 2G) are provided for each of the two four-line sections. 

The strobe input (G) can be used to inhibit the data output; the output of HC153 is 

fixed in low level and the output of HC253 is disabled to be high impedance 

unconditionally, while the strobe input is held low. 

All inputs are equipped with protection circuit against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... tpd=l4ns(Typ.) at Vcc=SV 

Low Power Dissipation ......... Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. JioHl=IoL=4mA(Min.) 

Balanced Propagation Delays ... tpLH =i= tpHL 

Wide Operating Voltage Range .. Vee (opr)=2V ~ 6V 

Pin and Function Compatible with 74LS153/253. 
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DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 



PIN ASSIGNMENT 

16 Vee 

15 2G 

14 /\ 

13 203 

12 2C2 

ll 2Cl 

l'.J 200 

9 2Y 

(Top View) 

TRUTH TABLE 

SELECT 
DATA INPUTS 

INPUTS 

B A Co C1 Cz 

x x x x x 
L L L x x 
L L H x x 
L H x L x 
L H x H x 
H L x x L 

H L x x H 

H H x x x 
H H x x x 

C3 

x 
x 
x 
x 
x 
x 
x 
L 

H 

TC74HC153P/F 
TC7 4HC253P/F 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT OUTPUT 
I 

~ 
I 

GND 
GND - J 

STROBE OUTPUT Y 

G HC153 HC253 

H L z X Don't care 

L L L Z High Impedance 

L H H 

L L L 

L H H 

L L L 

L H H 

L L L 

L H H 
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TC74HC153P/F---------------­
TC74HC253P/F 

LOGIC DIAGRAM 

A 
T074H0153P 14 

B 

lCO 

101 

102 

103 

lG 

200 
11 ' 

~ 
201 

202 
13 ' 

:t 
2G 

203 
SAME AS ABOVE BLOCK 

L___ 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

DC Output Voltage VouT 

Input Diode Current IIK 

Output Diode Current IoK 

DC Output Current IouT 

DC Vee/Ground Current Ice 
t----
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature lOsec TL 

[>)-()C>-f l y 

I 

I 
' 

I 

I 
f2Y 

_ J 

VALUE 

-0. s- 7 

A -------1 TC74H0253P 

B ---'2-----l 

----1 

I 

lG ~~t-H-t-a J~-------______J I 
__ ___J 

2CO -, 

lY 

11 ' 

201 --=-t r'g 2Y 
2C2 _E_\. 
~ SAME AS ABOVE BLOCK 

2C3 -- I . 
- ~. J 

2G --1 ___ --- - --- - ----

UNIT 

v 
* SOOmW in the range of 

Ta=-40°C- 65°C. 

-o. s- Vcc+o. s v 
and from Ta=65°C up to 
85°C derating factor 
of -10mW/°C shall be 
applied until 300mW. -o. s - v cc+o. s v 

±20 mA 

±20 mA 

±25 mA 

±so mA 

SOO(DIP)*/lSO(MFP) mW 

-65 -150 oc 

300 oc 
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---------------- TC74HC153P/F 
TC74HC253P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v 
--1-

Input Voltage VIN o '"Vee v 

Output Voltage Vour o '"Vee v 

Operating Temperature Topr -40 '\, 85 oC 

0 "'1000(Vcc=2.0V) 
Input Rise and Fall Time tr,tf 0 '\, 500(Vcc=4.5V) ns 

o "' 400(Vcc=6.ov) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40-85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1. 5 - - 1. 5 -
High-Level 

Vrn 4.5 3.15 - - 3.15 - v 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

Vn 4.5 1. 35 1. 35 v 
Input Voltage - - -

6.0 - - 1.8 - 1. 8 

2.0 1. 9 2.0 - 1. 9 -

IoH=-20,aA 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage VIH or VIL 

IoH=-4mA 4.5 4.18 4.31 - 4.13 -

IoH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

loL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

0.1 VoL 6.0 - 0.0 0.1 - v 
Output Voltage VIH or VIL 

IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 -- 0.33 
3-State Output 

VIN=VIH or Vn Off-State Ioz(l) 6.0 - - ±0.5 - ±5.0 
Current VouT=Vcc or GND 

Input Leakage 
Irn Vrn=Vcc or GND 6.0 

Current 
- - ±0.1 - ±1.0 µA 

Quiescent 
Ice VIN=Vcc or GND 6.0 - - 4.0 - 40.0 

Supply Current 

Note (1) Applied only for Te74HC253P 
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TC74HC153P/F _______________ _ 
TC7 4HC253P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40-85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 25 75 - 95 
Output Transition tTLH 4.5 9 15 19 - -
Time tTHL 

6.0 - 8 13 - 16 

TC74HC153/253 2.0 - 68 130 - 165 

Propagation Delay Time tpLH 4.5 - 17 26 - 33 
Cn - Y tpHL 

6.0 14 22 28 - -

TC74HC153/253 2.0 - 100 195 - 245 
tpLH 4.5 - 25 39 - 49 

A,B - Y tpHL 
6.0 - 21 33 - 42 

TIS 
., 

2.0 100 195 245 TC74HC153 - -
Pro.£_aga tion Delay Time tpLH 4.5 - 25 39 - 49 

G - y tpHL 
6.0 - 21 33 - 42 

2.0 - 46 100 - 125 
TC74HC253 tpZL RL=lkn 4.5 12 20 25 - -
Output Enable Time tpZH 

6.0 - 10 17 - 21 

2.0 - 56 ll5 - 145 
TC74HC253 tpLZ RL=lkn 4.5 14 23 29 - -
Output Disable Time tpHZ 

6.0 - 12 20 - 25 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance couT TC74HC253 - 7 - - -
pF 

Power Dissipation 
CPD(l) 

TC74HC153 - 56 - - -
Capacitance TC74HC253 - 56 - - -

Note (1) CpD 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. 

rcc(opr)=Cpn·Vcc·frN+Icc/2 (per Channel) 
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________________ TC74HC153P/F 
TC74HC253P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

OUTPUT 
LOAD 
CIRCUIT 

Icc(opr) TEST CIRCUIT 

----<>-------<>--- v cc = 5 v 

P.G. A 
Vee 

Cl 
0 

B lY 

"' lCO 

lCl 

OTHER 2Y 
' INPUTS 

GND 

OUTPUT 
LOAD 
CIRCUIT 

INPUT G 

IN-PHASE 
OUTPUT 

OUT-OB'-PHASE 
OUTPUT 

LOAD CL OUTP'.U{jRL 

CIRCUIT I 

6ns 6 ns 

INPUT A 

GND 
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TC74HC154AP 
4 -TO- 1 6 LINE DECODER 

The TC74HC154A is high speed CMOS 4 to 16 LINE 
DECODER/DEMULTIPLEXER fabricated with silicon 
gate CMOS tilchnology. 

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

A binary code applied to the four inputs Athru D is 
decoded within the device. Depending on the binary code, 
causes one of s.i_xteen ouJputs to go low, when both the 
strobe inputs, Gl and G2, are held low. When either 
strobe input is held high, the decoding function is 
inhibited to keep all outputs high. The strobe function 
makes it easy to expand the decoding lines through 
cascading, and simplifies the design of address decoding 
circuits in a memory control system. 

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

FEATURES: 
•High Speed······························ tro=l5ns(typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNrH = VNJL 28% V cc (Min.) 
• Output Drive Capability············ 10 LS TTL Loads 
•Symmetrical Output Impedance··· I Im I =IoL =4mA(Min.) 
•Balanced Propagation Delays ...... lrLrr""tpHL 
• Wide Operating Voltage Range··· Vee (opr. )=2V-6V 
• Pin and Function Compatible with 74LS154 

IEC LOGIC SYMBOL 

X/Y 

A A 
B B 
c c 
D D 

"G1 "G1 
"G2 EN "G2 
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24 

DI P24(3024A-P) 

PIN ASSIGNMENT 

YO 24 Vee 

Y1 23 A 

Y2 3 22 B 

Y3 4 21 c 
Y4 5 20 D 

vs 6 1s "G2 
Y6 7 18 G1 

Y7 8 11 v1s 
YS 9 16 Y14 
Y9 10 1s v1a 
v10 11 14 y12 
GND 12 13 Y11 

(TOP VIEW) 

DMUX 

11 



-----------------TC74HC154AP 

TRUTH TABLE 

INPUT SELECTED 
Gl G2 D c B A OUTPUT(L) 

r--------+-- -
L L L L L L YO 

-
L L L L L H Yl 

-
L L L L H L Y2 

L L L L H H Y3 

-
L L L H L L Y4 

L L L H L H Y5 -
L L L H H L Y6 

-
L L L H H H Y7 

-
L L H L L L Y8 

L L H L L H Y9 
-

L L H L H L YlO 
-

L L H L H H Yll 

-
L L H H L L Y12 

L L H H L H Y13 
-

L L H H H L Y14 

L L H H H H Y15 

x H x x x x NONE 

X:Don't care H x x x x x NONE 

SYSTEM DIAGRAM 

Ci1 

Ci2 
YO 

Yl 

Y2 

YJ 

Y4 
A 

Y5 

Y6 

Y7 

Y8 

c Y9 

y 10 

y 11 

D 
y 12 

y 13 

Y14 

y 15 
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TC74HC154AP----------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vee+0.5 
DC Output Voltage VOLrr -0.5 -Vec+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IoUT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500* 
Storage Temperature Tstg ·-65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage Vic; o -Vee 
Output Voltage VOLT 0 -Vee 
Operating Temperature Topr -40 - 85 

O-lOOO(Vcc =2.0V) 
Input Rise and Fall Time tr ,tr o- 500(Vec=4.5V) 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

.----I 
PARAMETER SYMBOL TEST CONDITION Vee 

High-Level 2. 0 
V1H 4. 5 Input Voltage 6. 0 

Low-Level 2.0 

Input Voltage V1L 4. 5 
6.0 

2. 0 
IOH=-20µA 4. 5 

High-Level V1N= 6. 0 
Output Voltage Vm 

V111 or ViL IOH=-4 mA 4.5 
Im=-5. 2mA 6. 0 

2. 0 
IoL=20µA 4. 5 

Low-Level V1N= 6.0 
Output Voltage VoL 

VrHor VrL IoL=4 mA 4.5 
IoL=5. 2mA 6.0 

Input Leakage Current IrN Vr'J =Vee or GND 6.0 
Quiescent Supply Current Ice VrN =Vee or GND 6. 0 
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 

MIN. TYP. 

1. 5 -

3. 15 -

4.2 -

- -
- -
- -

1. 9 2. 0 
4.4 4.5 
5. 9 6.0 

4.18 4.31 
5. 68 5.80 

- 0.0 
- 0.0 
- 0.0 

- 0. 17 
- 0. 18 

- -

- -

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65'C 
to 85°C a derating factor of 
-!Om W l°C shall be applied 
until 300m W. 

Ta=-40-85°C 
UNIT 

MAX. MIN. MAX. 
- 1. 5 -
- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- l. 9 -
- 4.4 -
- 5.9 -

v 
- 4. 13 -

- 5.63 ·-

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 

0. 26 - 0.33 
0.26 - 0.33 

±0.1 - ±1. 0 
4. 0 - 40.0 

µA 



TC74HC154AP 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. JuNIT 
Output Transition Time tTLll - 4 

3: j tT!!L ---I 
Propagation Delay Time t 0 u1 

l l 15 nb 
(A, B, C, D=YJ __ 1~L---~---~·--·--·--

J 
P_r:opaJfatiOJ1 Delay Time tpu 1 - 14 28 l _LGl, G2-Yl tm1L 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 ~85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 l 

-- 95 
Output Transition Time tTLll 4.5 - 8 15 - 19 

tTHL I 
6.0 - 7 13 -- 16 ! r--
2.0 - I I - 65 175 220 Propagation Delay Time tpLH 4.5 - 19 35 -

I 
44 ns 

(A,B,C,D-Y) tpllL 6.0 - 16 30 - 37 
2.0 -- 55 160 - 200 Propagation Delay Time tpLI I 
4.5 - 17 32 - 40 (Gl, G2-Y) tpl!L 
6.0 - 15 27 - 34 

Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cro(l) - 57 - - -

Note (1) C FD 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: 

lee q>t)=C PD.vex.;. f Ii\+ I ex.; 
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TC74HC155AP/AF/AFN 
DUAL 2-T0-4 LINE DECODER/DUAL 3-T0-8 LINE DECODER 

The TC74HC155A is a high speed CMOS DUAL 2-to-4 
LINE DECODER fabricated with silicon gate C 2MOS 
technology. 
It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
It features dual 1-to-4 line demultiplexers with individual 
strobe input(lG and 2G) ,individual data inputs(lC and 
2C)and common binary address inputs(A and B). 
When both decoders are enabled by the strobes,the inverted 
output of lC data and non-inverted output of 2C data will 
be brought to the selected output pins of each section. 
A 1-to-8 line demultiplexer can be easily built up by 
providing a data signal to both the lC and 2C inputs;the 
output order will be 1Y3(MSB),1Y2,1Yl,1Y0,2Y3,2Y2,2Y 
1,2YO(LSB). 
This device can be used as a 2-to-4 line decoder or a 3-to 
-8 line decoder when lC is held high and 2C is held low. 

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

FEATURES: 
•High Speed································· t00 =12ns(Typ.)at Vcc=5V 
•Low Power Dissipation··············· Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity·················· V"1H=Vt-,1L =28% VccC'vlin.) 
• Output Drive Capability ··· ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance······ I IOH I =IoL =4mA(Min.) 

• Balanced Propaation Delays · ·· ··· ·· · tpLH '°' tpllL 
• Wide Operating Voltage Range······ V cc ( opr) =2V -6V 
•Pin and Function Compatible with 74LS155 

TRUTH TABLE 

INPUTS OUTPUTS 

1"G - - 1v2 -
B A 1C 1YO 1Y1 1Y3 

x x H x H H H H 

L L L H L H H H 

L H L H H L H H 

H L L H H H L H 

H H L H H H H L 

x x x L H H H H 

X DON'T CARE 
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B 

x 
L 

L 

H 

1-1 

x 

DIP16 (3D16A-P) 

1 1 

MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

1C Vee 

1G 2 15 ic 
B 14 2G 

tY3 13 A 

tY2 12 2v3 

tYl 11 2¥2 
,Yo 10 2¥1 

GND iYo 

(TOP VIEW) 

INPUTS OUTPUTS 

A 2"G 2c 2vo 2¥1 2Y3 2¥3 

x H x H H H H 

L L L L H H H 

H L L H L H H 

L L l H H L H 

H L L H H H L 

x x H H H H H 

X DON'T CARE 



--------------TC74HC155AP/AF/AFN 

IEC LOGIC SYMBOL 

A 

B 

10 1vo 

1c 1v1 

1v2 
1v3 

20 2YO 

2c 2v1 

2v2 

2v3 

SYSTEM DIAGRAM 

1G 
7 

1YO 

1c 
6 

1v1 

5 
1v2 

3 
B 

4 
1Y3 

9 
2YO 

13 
A 

10 
2Y1 

2c 
15 

11 
2v2 

2G 
14 

12 2Y3 
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TC74HC155AP/AF/AFN--------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VocT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current Ion ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
Input Voltage v," 0 -Vee 
Output Voltage Vocr o - Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage V1H 4.5 3. 15 
6.0 4. 2 

Low-Level 2.0 -

Input Voltage Vu, 4. 5 -

6. 0 -

2.0 1. 9 

High-Level V1N = 
Im =-20µ A 4.5 4.4 

Output Voltage Vm VrHorV1L 6.0 5. 9 
Im =-4 mA 4.5 4. 18 
Im =-5. 2mA 6. 0 5.68 

2.0 -

V1" = 
IoL =20 µA 4.5 -

Low-Level 
VoL 6. 0 -

Output Voltage V1HorV1L IoL =4 mA 4. 5 -

loL =5. 2mA 6. 0 -

Input Leakage Current I I'J Vp, =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 
mA 
mA 

mA 
mW 

oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85'C a derating factor of 
- lQm W l'C shall be applied 
until 300mW. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4.4 -

- 5.9 - v 
4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 µA 
4. 0 - 40. 0 



TC74HC155AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =15pF, Vcc=5V ,Ta=25°C. Input tr=t1 =6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 tTHL 

P . D 1 T. t pLJI 
ns 

rooagation e av ime J_ - 12 22 
l . - . t pl!L l 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 ~85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLll 4.5 ·- 8 15 - 19 
tmL 6.0 - 7 13 - 16 

I 2.0 - 45 I 130 - I 165 ns 

Propagation Delay Time I tpLJj 4.5 - 15 ! 26 - 33 

l tpllL 6.0 - 13 22 - 28 
Input Capacitance c," - 5 10 - 10 

--~ 

Power Dissipation Capacitance Cm ill ].Note 1} - 53 - - - pF 

Note (1) Cm 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: 

Ieewo=Cm •Vcc·f1'.'\+Ice 
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TC74HC157 AP/ AF/AFN -------­
TC74HC158AP/AF/AFN 
TC74HC157AP/ AF/ AFN 
TC74HC158AP/ AF/ AFN 

QUAD 2-CHANNEL 
QUAD 2-CHANNEL 

MULTIPLEXER 
MUL TIPLEXER(INVERTING) 

~~~~~~~~~~~~~~~~~~~~~~~--. 

The TC74HC157A and TC74HC158A are high speed 
CMOS 2-CHANNEL MULTIPLEXERs fabricated with 
silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

The TC74HC158A is an inverting multiplexer while 
the TC74HC157A is a non-inverting. 

When STROBE is held high, selection of data is 
inhibited and all the outputs become low in the 
case of HC157A or high in the case of HC158A. 

The SELECT decoding determines whether the A or 
B inputs get transferred to their corresponding Y 
(Y) outputs. 

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

FEATURES: 
•High Speed································· t 00=10ns(typ.)at Vcc=5V 
•Low Power Dissipation··············· Ice =4µA(Max.)at Ta=25'C 
•High Noise Immunity··············· VNitr=VNIL=28% Vee (Min.) 
• Output Drive Capability ············ 10 LSTTL Loads 
•Symmetrical Output Impedance··· IIml=IoL =4mA(Min.) 
•Balanced Propagation Delays ······ tpLH"<tpHL 
•Wide Operating Voltage Range··· Vcc(opr)=2V~6V 
•Pin and Function Compatible with 74LS157 /158 

PIN ASSIGNMENT 

TC74HC157A 

SELECT! 16 Vee 

1A 2 15 Si' 
18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 

28 6 11 3A 

2Y 7 10 38 
GND 8 9 3Y 

(TOP VIEW) 
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OIP16 (3D16A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

TRUTH TABLE 

INPUTS OUTPUTS 

ST SELECT A B Y(157A) Y(158A) 

H x x x L H 

L L L x L H 

L L H x H L 

L H x L L H 

L H x H H L 

X : Don't Care 

TC74HC158A 

SELECT1 16 Vee 

1A 2 15 ST 
18 3 14 4A 

1V 4 13 48 
2A 5 12 4Y 

28 6 11 3A 

2V 7 10 38 

GND 8 9 3Y 

(TOP VIEW) 



IEC LOGIC SYMBOL 

TC74HC157A 

Sf 
SELECT 

1A 1Y 
18 
2A 2Y 
28 
3A 3Y 
38 
4A 4Y 
48 

Sf 
SELECT 

IA 
18 
2A 
28 
3A 
38 
4A 
48 
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TC74HC157 AP/AF/AFN 
TC74HC158AP/AF/AFN 

TC74HC158A 

1-Y 

2-Y 

3Y 



TC74HCl57AP/AF/AFN _____________ _ 
TC74HC158AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Vour -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current I our ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage VIN 0 -Vee 
Output Voltage Vour o-Vee 

---
Operating Temperature Topr -40 - 85 

0 - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vc'C=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage VIH 4.5 3. 15 
6.0 4.2 

Low-Level 2.0 -

Input Voltage VIL 4.5 -

6. 0 -

2. 0 1. 9 

High-Level VIN= 
IOH =-20µ,A 4. 5 4. 4 

Vm 6. 0 5.9 Output Voltage V1HorV1L IOH =-4 mA 4.5 4. 18 
IOH =-5. 2mA 6. 0 5. 68 

2. 0 -

VIN= IoL =20 µA 4.5 -
Low-Level 

VoL 6. 0 -
Output Voltage VIHorVIL IoL =4 mA 4. 5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current l1N VIN =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 
mW 

oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2. 0 
4. 5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0.17 
0. 18 

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-!Om W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3.15 - v 
- 4. 2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -
- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0.33 
0. 26 - 0.33 
±0.1 - ±1.0 µA 
4.0 - 40.0 



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

PARAMETER SYMBOL TEST CONDITION MIN. 

Output Transition Time tTLH -
tTl!L 

Propagation Delay Time + 'pLI I -

(A,B-Y) !.ro_HL 
Propagation Delay Time tpLH -

(SELECT-Y) !_moL 
Propagation Delay Time tpL! I -

(STOROBE-Y) tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

Vee MIN. TYP. 
2.0 - 30 

Output Transition Time tTLH 4.5 - 8 
tTHL 6.0 - 7 

Propagation Delay Time 2.0 - 36 
tpLH 4.5 - 12 (A,B-Y) tpliL 6.0 - 10 

2.0 Propagation Delay Time 
- 50 

tpLH 4.5 - 16 (SELECT-Y) tpliL 6.0 - 14 

Propagation Delay Time 2.0 - 36 tpLH 4.5 - 12 (STOROBE-Y) tpHL 6.0 - 10 
Input Capacitance C1N - 5 

Power Dissipation Capacitance Cm(ll TC74HC157A 57 
TC74HC158A 53 

TC74HC157AP/AF/AFN 
TC74HC158AP/AF/AFN 

TYP. MAX. UNIT 

4 8 

10 16 
ns 

13 21 

10 19 

Ta--40 -85°C 
UNIT 

MAX. MIN. MAX. 
75 - 95 
15 - 19 
13 - 16 

100 - 125 
20 - 25 
17 - 21 ns 

125 - 155 
25 - 31 
21 - 26 

115 - 145 
23 - 29 
20 - 25 
10 - 10 
- - - pF 
- - -

Note (1) C FD 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: 

Ieeq,0=Cm •Vee• fJN +Ice /4(per bit) 
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TC74HC160AP/AF • TC74HC161 AP/AF/AFN 
TC74HC162AP/AF·TC74HC163AP/AF/AFN 

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 
TC74HC160AP/AF DECADE, ASYNCHRONOUS CLEAR 
TC74HC161AP/AF/AFN BINARY, ASYNCHRONOUS CLEAR 
TC74HC162AP/AF DECADE, SYNCHRONOUS CLEAR 
TC74HC163AP/AF/AFN BINARY.SYNCHRONOUS CLEAR 

The TC74HC160A, 161A, 162A and 163A are high speed 
CMOS SYNCHRONOUS PRESETT ABLE COUNTERs 
fabricated with silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent STTL while maintaining the CMOS low power 
dissipation. 

The 74HC160A/162A are BCD decade counters and the 
TC74HC161A/163A are 4 bit binary counters. 

The CLOCK input is active on the rising edge. Both 
LOAD and CLEAR inputs are active on low logic level. 

Presetting of all four IC's is synchronous to the rising 
edge of CLOCK. 

The clear function of the TC74HC162A/163A is synchro­
nous to CLOCK. while the TC74HC160A/161A are clearnd 
asynchronously. 

Two enable inputs (ENP and ENT) and CARRY 
OUTPUT are provided to enable easy cascading of 
counters, which facilitates easy implementation of n-bit 
counters without using external gates. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 
FEATURES: 
•High Speed ................................. f\1Ax=63:VlHz(typ.)at Vcc=5V 

•Low Power Dissipation ............ Icc=4µA(Max.)at Ta=25'C 
•High Noise Immunity ............... V'i1H=V'i1L=28% Vcc(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I !OH I =loL =4mA(Min.) 
• Balanced Propagation Delays ...... tpu-1 '7 tpJIL 
•Wide Operating Voltage Range ... Vcc(opr)=2V~6V 
•Pin and Function Compatible with 74LS160-163 

IEC LOGIC SYMBOL 

16~ 
OIP16 (3D16A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

CLEARl 
CLOCK2 

[ 
A3 

DATA B4 
IN l C5 

D6 

ENABLE P7 

GND8 

(TOP VIEW) 

16Vcc 
CARRY 

15 OUTPUT 
14Q_. 

130e OUT-

120c PUTS 

1100 

JO ENABLE T 

9 LOAD 

TC74HC160A TC74HC161A TC74HC162A TC74HC163A 

ill __ __,,rn;-;;;----'-t_.1!L o. 

1--lr-CiiL~~ 
Oo 
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TC74HC160AP/AF ·TC74HC161 AP/AF/AFN 
TC74HC162AP/AF·TC74HC163AP/AF/AFN 

TRUTH TABLE 

TC74HC160A/161A 
OUTPUTS 

TC? 4HC162A/163A __ _, 
INPUTS INPUTS FUNCTION 

CLR ,,-L-D~-E-NP-j~E-N_T_C--K--+-C-L-R~}-L-D~l~E-N-P j~EN--T~j_C_K-+--Q-A-j~O-s ~_l-0-c~l-O-o--i 

L x x I x __ x___,._L--+} __ x ~~-+ x Is_ ~--i-~-t--L----t __ RE __ S_ET_T_O ___ ·_·o __ " ----
1----H--+--_L_-+-_x l X • _J H J ~~ X J _j A l B 1 C jD __ --t-_P_R_ES_E_T_D_A_TA __ -i 

1----H--+-_H---+-_XL ___ I __ XL_ ~ H l H '1 x I L_JL t-____ NO_C_H __ A_N_G_E_--t __ N_O __ C_O_U_N_T __ ----; 

,__H--+-_H_+-----1- ___ _.J H 1 H , L , X l _J NO CHANGE NO_C_O_U ~T__ ------1 

H H H l H 1 s 'i_L H l H l H J_ s COUNT U_P _______ _,____c_o_u_N_T ____ --

H x x l x L x L x l x l x i L NO CHANGE NO COUNT 

Note X : Don't care 

A, B, C, D : Logic Level of Data Inputs 

Carry : CARRY=ENT·QA·Q6 ·0c·00 ·· .... (TC74HC160A/162A) 

CARRY= ENT· QA· Os· Oc · 0 0 · · · ·· · ( TC7 4HC161 A/163A) 

TIMING CHART (TC74HC160A/162A:DECADE COUNTER) 

Ct:EAR 

LOAD I 
I 
I 

A ~ DON'T CARE UNTIL LOAD GOES LOW 

DATA B 

INPUTS 

c 

D 

CLOCK 

ENABLE P 

ENABLE T 

a. 

Oa 

OUTPUTS 
Oc 

Oo 

CARRY OUTPUT 

~-
I 

~ 
I 

~ 
~/7/7#/7##~##$,//;,W& 

~##.$"/ffe##my,0Z/,,w'& 

I 

~ 

rnLII 
rnLll 

I 

~ 
I 
I 

I I I 
I I I I 

I I n I 

I 
I I I 

I :7 18 9 0 2 3: 
I .t. .t. ... COUNT-- INHIBIT 

ASYNC SYNC PRESET 
CLEAR CLEAR 
(160A) (162A) 
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TC74HC160AP/AF·TC74HC161AP/AF/AFN ________ _ 
TC74HC162AP/AF·TC74HC163AP/AF/AFN 

TIMING CHART (TC74HC161A/163A: BINARY COUNTER) 

DATA 
INPUTS 

A 

B 

c 

D 

CLOCK 

ENABLE P 

ENABLE T 

Os 

OUTPUTS 
Oc 

Oo 

CARRY OUTPUT 

rn ™ DON'T CARE UNTIL LOAD GOES LOW ~ 
I 

~­
~~ 
~ W'~ffe~/M'ffi0W,@{0 
--:-u--i_fl_fl_T1Jl.._Jl_n_Jl_JlSLJ-l_f1_flJ 

I : : ~+1--------~ 
I I 

I 

~~~ 

~ '""'--..-----+----' '---~ : 
~ ~.---+----...... I 

I ~----+1----------
1 I 

~~ I i 
I I I ~---..,.,----------
1 I I I 

_ __._:_:1---~',..---...,.,.,........,..,..........,.i"""l.~-..,.-___,~l----------
1 I ;12 :13 14 1s a 2 1 

I I I I I 
• • • 1---COUNT--------INHIBIT---

ASYNC SYNC PRESET 
CLEAR CLEAR 
(161A) (163A) 
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SYSTEM DIAGRAM 

TC74HC160AP/AF·TC74HC161AP/AF/AFN 
TC74HC162AP/AF·TC74HC163AP/AF/AFN 

TC74HC160A/TC74HC162A 

CLEAR~1 -~>--tDO-------------, 
ENT .:..:10~--------

2 
CLOCK --Do--<V-------' 

'TRUTH TABLE OF INTERNAL F/F 
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TC74HC160AP/AF • TC74HC161 AP/AF/AFN --------­
TC74HC162AP/AF ·TC74HC163AP/AF/AFN 

SYSTEM DIAGRAM 

TC74HC161 A/TC74HC163A 

--1 
CLEAR --q;;>--;;;oo----------, 

10 
ENT--'-..--------~ 

ENP-7--1.....r 

IOAD---"9-<i>-~><>--

2 
CLOCK --C>o--q>-------' 

TC74HC161A 

D CK R- ·ari' a 
TC74HC163A 

D r·ffi-Rf:' §::Ia 
*TRUTH TABLE OF INTERNAL F/F 

XX,L L H 

L Ji H L.1 H 
H '_J H H L 

XJLIL H 
LJH

1
L H 

HJH'H L 
X L H NO CHANGE 
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TC74HC160AP/AF·TC74HC161AP/AF/AFN 
TC74HC162AP/AF·TC74HC163AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage v," -0.5 -Vee+0.5 
DC Output Voltage VouT -0.5 -Vcc+0.5 

Input Diode Current IIK ±20 
Output Diode Current Im ±20 
DC Output Current IOLT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation Pu 500(DIP) •/ 180(MFP) 

i-:::----
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
I-=---

Input Voltage V1:-: o - Vee 
Output Voltage VouT O - Vee 
Operating Temperature Topr -40 - 85 

0 - IOOO(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 7 

Input Voltage V1J1 4. 5 3. 6 
6.0 4.8 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -

2.0 1. 8 

High-Level V1,,;= 
lrn =-2011 A 4.5 4. 0 

Output Voltage Vm V1HorV1L 6.0 5.5 
Im =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6.0 5.68 

2. 0 -

V1N = 
IoL =20 µA 4.5 -

Low-- Level 
VoL 6.0 -

Output Voltage V1HorV1L IoL =4 mA 4. 5 -

IoL =5. 2mA 6.0 -

Input Leakage Current I l'i Vic; =Vee or GND 6.0 -

Quiescent Supply Current Ice V1>J =Vee or GND 6.0 --
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UNIT 

v 
v 
v 

~------

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-
-

-

-
-

2. 0 
4. 5 
5. 9 
4. 31 
5. 80 
0.0 
0. 0 
0. 1 
0. 17 
0. 18 

-

-

*500m W in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 7 -

- 3. 6 - v 
- 4. 8 -

0. 3 - 0. 3 
0.9 - 0. g v 
1. 2 - 1. 2 

- 1. 8 -

- 4.0 -

- 5. 5 - v 
- 4. 13 -
- 5.63 -

0. 2 - 0. 2 
0. 5 - 0.5 
0. 5 - 0. 5 v 
0. 26 - 0.33 
0.26 - 0. 33 
±0.1 - ±1. 0 µA 
4. 0 - 40.0 



TC74HC160AP/AF·TC74HC161AP/AF/AFN ________ _ 
TC74HC162AP/AF·TC74HC163AP/AF/AFN 

TIMING REOUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

Vee TYP. LIMIT 

Minimum Pulse Width I 2.0 - 75 
twao Fig. 1 I 4.5 - 15 (CLOCK) tw(L) 

6.0 - 13 

Minimum Pulse Width 2.0 - 75 

(CLEAR)* twcu Fig. 4 4.5 - 15 
6.0 - 13 

Minimum Set-up Time 2.0 -

I 

100 

(LOAD, ENP, ENT) ts Fig. 2, 3 4.5 - 20 
6.0 - 17 

Minimum Set-up Time 2. 0 - 75 

(A,B,C,D) ts Fig. 2 4. 5 - 15 
6. 0 - 13 

Minimum Set-up Time 2.0 - 75 

(CLEAR)** ts Fig. 5 4. 5 - 15 
6.0 - 13 -
2.0 - 0 

Minimum Hold Time th Fig. 2, 3, 5 4.5 - 0 
6.0 - 0 

Minimum Removal Time 2.0 - 50 

(CLEAR)* trem Fig. 4 4.5 - 10 
6.0 - 9 
2.0 - 6 

Clock Frequency f 4.5 - 31 
6.0 - 36 

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

PARAMETER SYMBOL 

Output Transition Time tTLH 
tmL 

Propagation Delay Time tpLl! 
(CLOCK-Q) 1;_m1L 

Propagation Delay Time 
tpLH (CLOCK-CARRY) 

[Count Mode) tpf!L 

Propagation Delay Time tpLH 
(CLOCK-CARRY) 

[Preset Mode) tpf!L 
Propagation Delay Time tpLH 

(ENT-CARRY) t_m-!L 
Propagation Delay Time 

tpHL (CLEAR-Q)* 
Propagation Delay Time 

tpHL (CLEAR-CARRY)* 
Maximum Clock Frequency fMAX 

* : for TC74HC160AII61A only 
** : for TC74HC162A/163A only 

TEST CONDITION MIN. TYP. 

Fig. 1 - 4 
+---

Fig. 1 - 13 

Fig. 1 - 16 

- 18 
Fig. 2 

- 20 

Fig. 6 - 10 

Fig. 4 - 17 

Fig. 4 - 20 

36 63 
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Ta=-40 -85°C 
UNIT 

LIMIT 
95 
19 
16 
95 
19 
16 
125 
25 
21 
95 
19 ns 
16 
95 
19 
16 
0 
0 
0 

65 
13 
11 
5 

25 MHz 
29 

MAX. UNIT 

8 

21 

I 
26 

30 ns 

35 

17 

26 

35 

- MHz 



TC74HC160AP/AF·TC74HC161AP/AF/AFN 
TC74HC162AP/AF·TC74HC163AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time tTLH 4.5 - 7 15 - 19 
tTHL 6.0 - 6 13 - 16 

Propagation Delay Time 
2.0 - 48 12~ - l~~ 

tpLH Fig. 1 4.5 - 16 25 - 31 (CLOCK-Q) tpHL 6.0 - 14 21 - 26 
Propagation Delay Time 2.0 - 57 150 - 190 

(CLOCK-CARRY) tpLH Fig. 1 4.5 - 19 30 - 38 
(Count Model tp!IL 6.0 - 16 26 - 33 

Propagation Delay Time 2.0 - 66 175 - 220 
tpLJ-1 Fig. 2 4.5 - 22 35 - 44 

(CLOCK-CARRY) 6. 0 - 19 30 - 37 
2.0 - 72 200 - 250 

ns 

tpHL 4.5 - 24 40 - 50 
[Preset Mode] 

6.0 - 20 34 - 43 

Propagation Delay Time 2. o - 39 100 - 125 
tpLH Fig. 6 4.5 - 13 20 - 25 (ENT-CARRY) tpHL 6.0 - 11 17 - 21 

Propagation Delay Time 2. 0 - 60 150 - 190 

(CLEAR-Q) tPHL Fig. 4 4.5 - 20 30 - 38 
6. o - 17 26 - 33 

Propagation Delay Time 2.0 - 72 200 - 250 

(CLEAR-CARRY) tpHL Fig. 4 4.5 - 24 40 - 50 
6.0 - 20 34 - 43 
2.0 6 18 - 5 -

Maximum Clock Frequency fMAX 4.5 31 53 - 25 - MHz 
6.0 36 62 - 29 -

Input Capacitance CrN - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) CB: 1 ) - 34 - - -

Note(]) Cm 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: 

Iccwv=Cm •Vcc·fIN+Icc 

When the outputs drive a capacitive load, total current consumption is the sum of Cm, and D. Ice which is 
obtained from the following formula: 

In case of TC74HC160A/162A: 

_ (~ ~ -~ _g_gg_ Ceo) D.Icc -fcK' Vee 2 + 5 f 10 + 10 + 10 

In case of TC74HC161A/163A: 

_ (~ ~ ~ __Qoo_ Ceo ) 
6Icc -fcK' Vee 2 + 4 + 8 + 16 + 16 

CQA-CQDand Ceo are the capacitances at QA-QD and CARRY OUT, respectively. 
fcK is the input frequency of the CLOCK. 

(2) * for TC74HC160A/161A only 
* * for TC74HC162A/163A only 
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TC74HC160AP/AF • TC74HC161 AP/AF/AFN --------­
TC74HC162AP/AF • TC74HC163AP/AF/AFN 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

COUNT MODE 

CLOCK 

Q, 

CARRY 
----t-~ 

PRESET MODE 

LOAD 

A-D 

CLOCK 

Q, 

CARRY 

ENP 

ENT 

COUNT ENABLE MODE 

CLOCK 

(Fig. 1) 

Vee 

GND 

(Fig. 2) 

GND 

Vee 

GND 

VoH 

VoL 

(Fig. 3) 

Q ____ X.___--{--

CLEAR MODE (TC74HC160A/161A) 
(Fig. 4) 

,.-------- Vee 

CLOCK 

,-----VoH 

50% 
Q, 

CARRY 
'-----' ----- VoL 

CLEAR MODE (TC74HC162A/163A) 

(Fig. 5) 

Vee 

CLEAR 

GND 
t, 

Vee 

CLOCK 
GND 

VoH 
Q, 

CARRY 
VOL 

CASCADE MODE (Fig. 6) 

(Fix Maximum Count) 

Vee Vee 

ENT 
50% 50% 

GND GND 

--VoH 

50% 
CARRY VoL GND 

tpLH tpHL 

VoH 

VoL 
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TC74HC160AP/AF·TC74HC161AP/AF/AFN 
---------TC74HC162AP/ AF· TC74HC163AP/AF/AFN 

TYPICAL APPLICATION 

I ""'"" , .. ,, ,_., 00""'" 

H: COUNT 
----.~~~~~~~.....--~~~~~~---...~~~~~~~~ 

L : DISABLE 

H: COUNT 

L : DISABLE 

INPUTS 

LO A B C D 

ENP 

ENT 

CK 

CARRY 

CLR QA Os Oc Oo 

~ 
OUTPUTS 

INPUTS 

LDABCD 

ENP 

ENT 

CK 

CARRY 

CLR QA Os Oc Oo 

'---.,-----/ 

OUTPUTS 

INPUTS 
~ 

LO A B 

ENP 

ENT 

CK 

D 

CARRY 

CLR QA Os Oc Oo 

~ 

OUTPUTS 

CREAR__,>----.~~~~~---+-~~~~~~--+~___._~~~~~~ 

CLOCK--<>---~~~~~~.....-~~~~~~~~~~~~~~~ 
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TC74HC164AP/AF/AFN----
8-BIT SHIFT REGISTER(S-IN, P-OUT) 

The TC74HC164A is a high speed CMOS 8-BIT SERIAL 
-IN PARALLEL-OUT SHIFT REGISTER fablicated 
with silicon gate C2MOS technology. 

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

It consists of a serial-in, parallel-out 8-bit shift 
register with a CLOCK input and an overriding CLEAR 
input. Two serial data inputs (A, B) are provided so that 
one may be used as a data enable. 

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

FEATURES: 
•High Speed······························ fvlAX=58YlHz(typ.)at Vee=5V 
•Low Power Dissipation ............ lce=4!LA(Max.)at Ta=25°C 
•High Noise Immunity ............... V,1H=V\1L =28% Vee(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I Im I =IoL =4mA(Min.) 
• Balanced Propagation Delays ... · .. tpu 1"' tµHL 
• Wide Operating Voltage Range ... Vee ( opr )=2V ~6V 
• Pin and Function Compatible with 74LS164 

TRUTH TABLE 

INPUTS OUTPUTS 

-- SERIAL IN 
CLR CK QA QB ... OH 

A B 

L x x x L L ... L 

H -'l_ x x NO CHANGE 

H I L x L QAn ... QGn 

H I x L L QAn ... QGn 

H I H H H QAn ... QGn 

X: Don't Care 
OAn~OGn: The level of QA~QG, respectively, before the most recent 

positive edge of the clock. 
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DIP14 ( 3 D14A-P) 

14~ 14~ 
1 

MFP 14 

(F14GB-P) 

PIN ASSIGNMENT 

A 

B 

QA 

OB 4 

QC 

OD 

GND 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 OH 

12 OG 

11 OF 

10 OE 

CLR 

CK 

(TOP VIEW) 

IEC LOGIC SYMBOL 

CK 

A 
B QA 

QB 
QC 
OD 
OE 
OF 
OG 
OH 



--------------TC74HC164AP/AF/AFN 

SYSTEM DIAGRAM 

CLR 

SE;AIALrA 

INPUTS1 B 

CK 

QA QB QC 

TIMING CHART 

CLR 

SERIAL 
INPUTS 

CK 

OUTPUT 

i: 

' ' 
QC--------..-' ---------~ 

' ' 
QD --------.,-' ----------~ 

' 

QD 

OE ................ ,._: ------------~ 

QE QF QG QH 

QF ________ j LJl-1 ----
--------i 
--------1 rl 

QG ________ , h 
QH -----··u-CLEA-R ---~ CLEAR 
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TC74HC164AP/AF/AFN -------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5- 7 
DC Input Voltage Vr\ -0.5 -Vee+0.5 
DC Output Voltage Votrr -0.5 -Vee+0.5 
Input Diode Current IrK ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VrN o-Vcc 
Output Voltage Your o-Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

0 - 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage VrH 4. 5 3. 15 
6.0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4. 5 -
6. 0 -
2. 0 1. 9 

High-Level Vr:-.;= 
IOI-I =-2QµA 4.5 4.4 

Output Voltage VoH VrHorVrL 
6.0 5.9 

IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6. 0 5.68 

2. 0 -

Low-Level Vr\= 
IOL =20 µA 4. 5 -

Output Voltage VOL 
V1HorV1L 

6. 0 -

IoL =4 mA 4.5 -

IoL =5. 2mA 6.0 -

Input Leakage Current Ir\ Vr:-1 =Vee or GND 6.0 -

Quiescent Supply Current Ice Vr:--; =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 
mA 
mA 
mA 
mW 

oc 
°C 

UNIT 
v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-
-
-

-
-

2. 0 
4.5 
6.0 
4.31 
5. 80 
0.0 
0.0 
0.0 
0. 17 
0. 18 
-
-

*500mW in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-lOmW/'C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -
- 3. 15 - v 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -
- 4. 4 -
- 5. 9 - v 
- 4. 13 -
- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 µA 
4.0 - 40.0 



-------------TC74HC164AP/AF/AFN 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
twcLl 4.5 - 15 19 (CLOCK) twcrn 6.0 - 13 16 

Minimum Pulse Width 
2.0 - 80 100 

(CLEAR) twcLJ 4.5 - 16 20 
6.0 - 14 17 

Minimum Set-up Time 2.0 - 50 65 
ts 4.5 - 10 13 (A, B) 

ns 
6.0 - 9 11 

Minimum Hold Time 2. 0 - 5 5 
th 4. 5 - 5 5 

(A, B) 
6. 0 - 5 5 

Minimum Removal Time 2. 0 - 5 5 

(CLEAR) 
trem 4.5 - 5 5 

6.0 - 5 5 
2. 0 - 6 5 

Clock Frequency f 4. 5 - 31 25 MHz 
6. 0 - 36 29 

AC E LE CTR ICA L CHARACTERISTICS(CL =15pF, Vcc=5V, Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tTHL 

Propagation Delay Time tpLH - 15 27 ns (CLOCK-Qn) 1'.m:JL 
Propagation Delay Time 

tpHL - 16 30 (CLEAR-Qn) 
Maximum Clock Freq_uen£Y_ f:vwc 33 58 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time trLH 
4.5 - 7 15 - 19 

tTHL 6. 0 - 6 13 - 16 

Propagation Delay Time 2. 0 - 57 160 - 200 
tpLH 

4.5 - 19 32 - 40 ns (CLOCK-Qn) tpHL 6. 0 - 16 27 - 34 
2. 0 - 60 175 - 220 Propagation Delay Time 

(CLEAR-Qn) tpHL 4. 5 - 20 35 - 44 
6. 0 - 17 30 - 37 
2. 0 6 18 - 5 -

Maximum Clock 
fMAx 4.5 31 53 - 25 - MHz 

Frequency 
6.0 36 62 - 29 -

Input Capacitance C1N - 5 10 - 10 pF Power Dissipation Capacitance CPD(l) - 107 - - -

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: 

lccwo=C PD. v a;. f IN+I a; 
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TC74HC165AP/AF/AFN--------------
8-BIT SHIFT REGISTER (P-IN,S-OUT) 

The TC74HC165A is a high speed CMOS 8-BIT 
PARALLEL/ SERIAL-IN, SERIAL-OUT SHIFT REGISTER 
fabricated with silicon gate c2MOS technology. 

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

It consists of parallel-in or serial-in, serial-out 8-bit 
shift register with gated clock inputs. When the SHIFT I 
LOAD input is held high,the serial data input is enabled 
and the eight frip-frops perform serial shifting with 
each clock pulse. 

When the SHIFT /LOAD input is held low, the parallel 
data is loaded asynchronously into the register at positive 
going transition of the clock pulse. 

The CLOCK-INHIBIT input should be shifted high only 
when the CLOCK input is held high. 

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

FEATURES: 
• High Speed ································· fMAx=56MHz(typ.)at Vcc=5V 
•Low Power Dissipation··············· Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNrn=VNIL=28% Vcc(Min.) 
• Output Drive Capability ............ 10 LSTTL Loads 
•Symmetrical Output Impedance ... lloHl=loL=4mA(Min.) 
• Balanced Propagation Delays ... tpLH'°'tpHL 
•Wide Operating Voltage Range ... Vcc(opr)=2V-6V 
• Pin and Function Compatible with 74LS165 

IEC LOGIC SYMBOL 

S/L 
CK INH 

CK 
SI 
A 
B c 
D 
E 
F 
G 
H 
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OIP16 (3016A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

SIT 1 16 Vee 
CK 2 15 CK INH 

E 3 14 D 
F 4 13 c 
G 5 12 B 
H 6 11 A 

OH 7 10 SI 
GND 8 9 OH 

(TOP VIEW) 



TC74HC165AP/AF/AFN 

TRUTH TABLE 

INPUTS INTERNAL 
OUTPUTS OUTPUTS 

SHIFT/ CLOCK CLOCK SERIAL PARALLEL 
U)A"[5 INH IN A·········H QA OB OH OH 

L x x x a········· h a b h h 

H L _r H x H OAn OGn OGn 

H L _r L x L QAn OGn OGn 

H _r L H x H QAn OGn OGn 

H _r L L x L QAn QGn OGn 

H x H x x No change 

H H x x x No change 

X:Don t Care 
a······h :The level of steady input voltage at inputs A through H respectively. 
OAn-OGn :The level of OA-OG,respectively,before the most recent positive transition of the CLOCK. 

TIMING CHART 

CLOCK 

CLOCK INHIBIT 

SERIAL INPUT 

SHIFT/LOAD 

PARALLLEL 
INPUTS 

OUTPUT OH 

OUTPUT QH 

A 

B 

c 

D 

E 

F 

G 

H 

SERIAL SHIFT 
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DON' CARE UNTIL S/[ GOES"L" 

INHIBIT 
LOAD 

SERIAL SHIFT 
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m .s::i. 
s:: ::c 
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:z 
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SERIAL 10 
INPUT 

2 
CLOCK 

CLOCK 
INHIBIT 
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CX> 

I 
SHIFT~ ---i /LOAD 

PD~ 
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JC>°=~\-, 
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--------------TC74HC165AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5- 7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Your -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current 1our ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage 

Input Voltage 0 - Vee 

UNIT 

v 
v 
v 

mA 

mA 
mA 

mA 
mW 

oc 
oc 

UNIT 

v 
v 
v 

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-1Qm w re shall be applied 
untii 300m W. 

Output Voltage Your 0 - Vee 
>--~~~~~~~~--+-~~~~~~~~~~~~~-+-~~~~ 

Operating Temperature Topr -40 - 85 

Input Rise and Fall Time tr, tr 

DC ELECTRICAL CHARACTERISTICS 

o - lOOO(Vcc=2.0V) 

0 - 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage Va1 4.5 3. 15 
6.0 4. 2 

Low-Level 2. 0 -

Input Voltage VIL 4.5 -

6.0 -

2. 0 1. 9 

High-Level VIN 
IOH =-20µA 4. 5 4. 4 

Output Voltage VOH 
VIHorVIL 

6.0 5. 9 
IOH =-4 mA 4. 5 4. 18 
lOH =-5. 2mA 6.0 5. 68 

2.0 -

VIN= 
lot =20 fl A 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage VIHorVIL IoL =4 mA 4.5 -

lot =5. 2mA 6.0 -

Input Leakage Current IIN VIN =Vee or GND 6. 0 -

Quiescent Supply Current Ice VIt\ =Vee or GND 6.0 -
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oc 

ns 

Ta=25°C Ta=-40 -85°C UNIT TYP. MAX. MIN. MAX. 
- - 1. 5 -
- - 3. 15 - v 
- - 4. 2 -

- 0. 5 - 0. 5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2. 0 - 1. 9 -

4. 5 - 4. 4 -

6. 0 - 5. 9 - v 
4. 31 - 4. 13 -

5. 80 - 5.63 -

0.0 0. 1 - 0. 1 
0.0 0. 1 - 0. 1 
0. 0 0. 1 - 0. 1 v 
0. 17 0. 26 - 0. 33 
0. 18 0. 26 - 0.33 

- ±0.1 - ±1.0 
- 4. 0 - 40.0 

µA 



TC74HC165AP/AF/AFN --------------

TIMING RECOMMENDED OPERATING CONDITIONS( Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta-25°C Ta--40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 -- 75 95 
tw<l-!l 4.5 - 15 19 (CK, CK INH) tw(L) 

6.0 - 13 16 

Minimum Pulse Width 2.0 - 75 95 

(SIL) twcu 4.5 - 15 19 
6.0 - 13 16 

Minimum Set3p Time 
2.0 - 75 95 

(PI-S/L) ts 4.5 - 15 19 
6.0 - 13 16 

Minimum Set-up Time 2.0 - 75 95 

(SI-CK,CK INH) ts 4. 5 - 15 19 
6. 0 - 13 16 

Mini_gmm Set-up Time 2.0 - 0 0 

(S/L-CK,CK INH) ts 4.5 - 0 0 ns 
6.0 - 0 0 

Minimum Hold Time 2.0 - 0 0 

(Pl-SIL) 1li 4.5 - 0 0 
6.0 - 0 0 

Minimum Hold Time 2.0 - 0 0 

(SI-CK,CK INH) 1J:, 4.5 - 0 0 
6.0 - 0 0 

Minimum Hold Time 2.0 - 0 0 

(S/L-CK,CK INH) ti, 4.5 - 0 0 
6.0 - 0 0 

Minimum Removal Time 2.0 - 75 95 
(CK INH-CK) 1Tem 4.5 - 15 19 
(CK-CK INH) 6.0 - 13 16 

2.0 - 7 6 
Clock Frequency f 4.5 - 30 24 MHz 

6.0 - 41 28 

AC ELECTRICAL CH ARACTERISTICS(CL =15pF, Vcc=5V, Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tTHL 

Propagation Delay Tl.me tpLH - 15 25 (CK,CK INH-QH,QH) ~L 
Propaga!i_on Del~ Time tpLH 

ns 

(S/L-QH,QH) !m-IL 
- 15 25 

Propagation De.!_ay Time tpLH - 14 26 (H-QH,QH) tpHL 
Maximum Clock Frequency fMAX 35 56 - MHz 
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--------------TC74HC165AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput t,=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time t TL! I 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 55 150 - i90 
tpLH 4.5 - 18 30 - 38 (CK,CK INH-QH,QH) tpHL 6.0 - 15 26 ·- 33 

2.0 
ns 

Propagation Delay Time 
- 60 165 - 205 

tpLH 4.5 - 19 33 - 41 (S/L-QH,QH) tpHL 6.0 - 16 28 - 35 --- ·-·-

Propagation Delay Time 2.0 - 52 135 - 170 

(H-QH,QH) tpHL 4.5 - 17 27 - 34 
6.0 - 14. 23 - 29 

Maximum Clock 
2.0 7 14 - 6 -

Frequency fMAX 4.5 30 46 - 24 - MHz 
6.0 41 65 - 28 - --Input Capacitance C1N - 5 10 10 -

pF 
Power Dissipation Capacitance CPD(ll - 55 - - -

Note (1) Cm 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: 

Ieewo=Cm ·Vo::· f1!\ +Io:: 
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TC74HC166AP/AF/AFN----
8-BIT SHIFT REGISTER (P-IN,S-OUT) 

The TC74HC166A is a high speed CMOS 8 BIT 
PARALLEL/SERIAL-IN, SERIAL-OUT SHIFT REGISTER 
fabricated with sillicon gate C2MOS technology. 

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

It consists of parallel-in or serial-in, serial-out 8-bit 
shift register with a gated clock input and an overriding 
clear input. The parallel-in or serial-in modes are 
controlled by the SHIFT/LOAD input. When the SHIFT/ 
LOAD input is held high, the serial data input is enabled 
and the eight flip-flops perform serial shifting on each 
clock pulse. When held low, the parallel data inputs are 
enabled and synchronous loading occurs on the next clock 
pulse. Clocking is accomplished on the low-to-high 
transition of the clock pulse. The CLOCK-INHIBIT input 
should be shifted high only while the CLOCK input is held 
high. A direct clear input overrides all other inputs, 
includng the clock, and sets all the flip-flops to zero. 
Functional details are shown in the truth table and the 
timing chrts. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 
FEATURES: 
•High Speed······························ fMAx=57MHz(Typ.)at V cc=5V 
•Low Power Dissipation············ Icc=4t.tA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNIIl=VNIL28% Vcc(Min.) 
• Output Drive Capability············ 10 LS TTL Loads 
•Symmetrical Output Impedance···\ Im I =IOL. =4mA(Min.) 
• Balanced Propagation Delays ··· ··· tpw"" tpl1L 
•Wide Operating Voltage Range··· Vee (opr)=2V-6V 
•Pin and Function Compatible with 74LS166 

IEC LOGIC SYMBOL 

CK INH 

CK C3/1-

SI 
A 
B 
c 
D 
E 
F 
G 
H 
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(13) 

OIP16 (3016A-P) 

1 

MFP 16 

(F16GC-P) 

1 
SOP 16 

(SOP16-P-225A) 

PIN ASSIGNMENT 

SI 

A 2 

B 3 

c 4 

D 6 

CK INH 6 

CK 7 

GND 8 

OH 

(TOP VIEW) 

16 Vee 

1s sil 
14 H 

13 OH 

12 G 

11 F 

10 E 

9 CLR 



--------------TC74HC166AP/AF/AFN 

TRUTH TABLE 

INPUTS INTERNAL 
OUTPUTS 

OUTPUT 
--- SHIFT/ CLOCK SER IAL PARALLEL 
CLEAR 

LOAD INH. 
CLOCK 

IN A·········H QA QB QH 

L x x x x x L L L 

H x x l_ x x No change 

H L L s x a········· h a b h 

H H L s H x H QAn QGn 

H H L s L x L QAn QGn 

H x H x x x No change 

X : Don't care 
a ......... h : The level of steady state input voltage at inputs A through H respectively 

TIMING CHART 

CLOCK 

CLOCK INHIBIT 

CLEAR 

SERIAL INPUT 

SHIFT/LOAD 

A 

B 

c 

D 

PARALLEL 

INPUTS E 

F 

G 

H 

OUTPUT QH 

~--~~~~~~~~~_, 

CLEAR SERIAL SHIFT 
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PARALLEL INPUTS 

c D E F G H 

INTERNAL CIRCUIT OF F/F 

CL >---~~~-·~~~~~~~~----< ~~~~~~~~ 
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--------------TC74HC166AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage v,[\ -0.5 -Vcc~0.5 

f-··· 
DC Output Voltage V()UT -0.5 -Vee+0.5 
Input Diode Current 1rK ±20 
Output Diode Current loK ±20 

·------·· 
DC Output Current IouT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */lSO(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
Input Voltage Vi" o - Vee 
Output Voltage Vou-r o - Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

o- 400(Vec=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage VrH 4. 5 3. 15 
6. 0 4. 2 

Low-Level I 2. 0 -

Input Voltage VrL 4. 5 -

6.0 -

2.0 1. 9 

High-Level Vr\J= 
IOII =-2011 A 4.5 4.4 

Output Voltage VoH V1HorVrL 6.0 5.9 
IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6. 0 5.68 

2. 0 -

Vr\J= 
lor, =20 11 A 4. 5 -

Low-Level 
VoL 6.0 -

Output Voltage V11~orV1L IoL =4 mA 4. 5 -

loL =5. 2mA 6. 0 -

Input Leakage Current I1N v,:; =Vee or GND 6. 0 -

Quiescent Supply Current Ice Vrei =Vee or GND 6. 0 -
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I 

UNIT 

v 
---y-

v 
mA 

mA 

~~ 
mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 

* 500 mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-tom w re shall be applied 
untii :JUUm W. 

Ta=-40 -85°C 
TYP. MAX. MIN. MAX. UNIT 

- - 1. 5 -

- - 3. 15 - v 
- - 4. 2 -

- 0.5 - 0. 5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2.0 - 1. 9 -

4.5 - 4.4 -

6.0 - 5.9 - v 
4.31 - 4. 13 -

5.80 - 5. 63 -

0.0 0. 1 - 0. 1 
0.0 0. 1 - 0. 1 
0.0 0. 1 - _9_,_~ v 
0. 17 0.26 - 0.33 
0. 18 0. 26 - 0.33 

- ±0.1 - ±1. 0 
11A - 4.0 - 40.0 



TC74HC166AP/AF/AFN-------------

TIMING REOUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 tw(H) 
4.5 - 15 19 (CLOCK) tw(L) 
6.0 - 13 16 

Minimum Pulse Width 
2.0 - 75 95 

(CLEAR) tw(L) 4.5 - 15 19 
6.0 - 13 16 

Minimum Set-up Time 
2.0 - 75 95 

ts 4.5 - 15 19 (SI,PI) 
6.0 - 13 16 
2.0 - 75 95 Minimum S~t-up Time 

ts 4.5 - 15 19 ns 
(S/L) 

6.0 - 13 16 
2.0 - 0 0 

Minimum Hold Time 
th 4. 5 0 0 

(SI,PI) 
6. 0 - 0 0 

Minimum Hold Time 2.0 - 0 0 
th 4.5 - 0 0 

(S/L) 
6.0 - 0 0 

Minimum Removal Time 
2.0 - 50 65 

(CLEAR) tr em 4.5 - 10 13 
6.0 - 9 11 
2.0 - 6 5 

Clock Frequency f 4.5 - 31 25 MHz 
6.0 - 36 29 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tTHL 

Propagation Delay Time tpLI I - 16 26 ns 
(CLOCK-QB) tpHL 

Propagation Delay Time 
tpHL - 15 24 (CLEAR-QB) 

Maximum Clock Frequency [MAX 33 57 - MHz 
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TC74HC166AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CO.\!DITIO.\l ~~-+-cc~~~T~a~=~2~5'~C Ta=-40 ~85°C U.\!IT 
Vex: MIN. TYP. MAX. MIN. MAX. 

Output Transition Time 

Propagation Delay Time 
(CLOCK-QR) 

Propagation Delay Time 
(CLEAR-QR) 

Maximum Clock 
Frequency 

Input Capacitance 
Power Dissipation Capacitance 

tTLll 

t-n-IL 

Cm(l) 

2.0 
4_5 
6.0 
z.o 
4.5 
6.0 
2.0 
4.5 
6.0 
2.0 
4.5 
6.0 

6 
31 
36 

30 
8 
7 

70 
20 
16 
60 
18 
14 
14 
50 
63 
5 

60 

75 
15 
13 

150 
30 
26 

135 
27 
23 

10 

95 
19 

--~-------1 ___ UL_ 
- 190 
- 38 ns 
- 32 
- 170 
- 34 

5 
25 
29 

10 

MHz 

pF 

Note Ill Cm 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 wo =Cm ·Vee· f N +Ice 
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TC74HC173P/F-----
TC74HC173P/F QUAD D-TYPE REGISTER (3-STATE) 

The TC74HC173 is a high speed CMOS D-TYPE REGISTER 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 is composed of four-bit 
register including D-type flip-flops and 3-state buffers. The four flip-flops are 
controlled by a common clock input (CLOCK) and a common reset input (CLEAR). Signals 
applied to the data inputs (D 1 - D4) are stored at the respective flip-flops on the 
positive going transition of the clock input, only when both clock control inputs 
(G1 and G2) are held low. The reset feature is asynchronous and active high. The 
stored data are provided on each output only when both output control inputs (M and N) 
are held low, and otherwise the outputs are in a high-impedance state. All inputs are 
equipped with protection circuits against static discharge or transient excess voltage 

FEATURES: 
High Speed ., •.••••••••.•. fMAx=55MHz(Typ.) at Vcc=5V 

Low Power Dissipation ••••.• Icc=4µA(Max.) at Ta=25°C 

·High Noise Immunity ••.....• VNIH=VNIL=28% Vee (Min.) 

Output Drive Capability •.......•••.•• 15 LSTTL Loads 

Symmetrical Output Impedance ••••• IIoHl=IoL=6mA(Min.) 

Balanced Propagation Delays .•......•.••••• tpLH~tpHL 

Wide Operating Voltage Range ..••••• Vcc(opr.r2V<v 6V 

• Pin and Function Compatible with 74LS173 

ABSOLUTE MAXIMUM RATINGS I PARAMETER I SYMBOL VALUE UNIT 

SuppJ.y VU..LLage J:\ange vcc -U.J'V/ v 

DC Input Voltage VIN -0. 5 "'Vcc+O. 5 v 
DC Output Voltage VouT -0.5 "'vcc+0.5 v 

Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current Io UT ±35 mA 

DC Vee/Ground Current Ice ±70 mA 

Power Dissipation PD 500(DIP)* mW 

180(MFP) 

Storage Temperature Tstg -65 'V 150 oc 

Lead Temperature lOsec TL 300 oc 

* 500mW in the range of Ta=-40° "'65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP16(3Dl6A-l?) 

16~ 
l 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

M l 16 Vee 

N 2 15 CLEAR 

lQ. 3 14 lD 

2Q. 4 13 2D 

3Q. 5 12 3D 

4Q. 6 11 4D 

CLOCK 7 10 G2 

GND 8 9 Gl 

(TOP VIEW) 



----------------TC74HC173P/F 

TRUTH TABLE 

CLEAR CLO CK 

x x 
x x 

H x 

L L_ 

L s 
L s 
L s 
L s 

LOGIC DIAGRAM 

DATA 
ENABLE 

Gl 

x 
x 

x 
x 
H 

x 
L 

L 

CLEAR 

CLOCK 

lD 

2D 

3D 

4D 

Gl 

G2 

M 

N 

G2 

x 
y 

x 
x 
x 
H 

L 

L 

OUT PUT 
CONTROL 

Dn M N Q,n 

x H x z 
x x H z 
x L L L 

x L L Q,O 

x L L Q,O X DON 1 T CARE 

x L L Q,0 Z HIGH IMPEDANCE 

H L L H 

L L L L 
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TC74HC173P/F----------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v 
Input Voltage Vrn o "'Vee v 
Output Voltage VouT o "'Vee v 
Operating Temperature Topr -40 '\, 85 oe 

Input Rise and Fall Time tr, tf 0'\,1000 (Vcc=2. OV) 
0 '"500 (Vce=4. 5V) ns 
0 '\, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 
Vrn 4.5 3.15 

Input Voltage 
6.0 4.2 

2.0 -
Low-Level Vu 4.5 -
Input Voltage 

6.0 -

2.0 1. 9 

Vrn=Vrn Iow-ZOµA 4.5 4.4 
High-Level 

VoH 6.0 5.9 
Output Voltage or VIL 

T ~··- t:__~ 4.5 ' 4.18 .._utt--u1ut-l 

Iow-7. 8mA 6.0 5. 68 

2.0 -

Vrn=Vrn IoL=20µA 4.5 -
Low-Level 6.0 -

Voltage VoL Output or VIL IoL=6mA 4.5 -

IoL=7. 8mA 6.0 -

3-State Output 
roz 

Vrn=VIH or VIL 
6.0 Off-State -

Current VouT=Vcc or GND 

Input Leakage Im Vrn=Vec or GND 6.0 -
Current 

Quiescent Ice Vrn=Vec or GND 6.0 -
Supply Current 
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INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 

INPUT 

GND 

Ta=25°C Ta=-40"v85°e 
TYP. MAX. MIN. MAX. 

- - 1. 5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1. 8 - 1. 8 

2.0 - 1. 9 -
4.5 - 4.4 -

6.0 - 5.9 -

4.31 - 4.13 -

5. 80 - 5. 63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0. 17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±0.5 - ±5.0 

- ±0.1 - ±1.0 

- 4.0 - 40.0 

UNIT 

v 

v 

v 

v 

µA 



----------------TC74HC173P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 

25°C -40"'85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 4.5 - 7 12 - 15 

trnL 6.0 - 6 10 - 13 

Propagation Delay tpu1 2.0 - 84 165 - 205 

Time (CLOCK - Q) tpHL 4.5 - 21 33 - 41 
6.0 - 18 28 - 35 

Propagation Delay tPLH 2.0 - 84 165 - 205 

- Q) 4.5 - 21 33 - 41 
Time (CLEAR tPHL 6.0 - 18 28 - 35 

Maximum Clock 2.0 6 12 - 5 -
fMAX 4.5 30 50 - 24 -

Frequency 
6.0 35 59 - 28 -

f---
30 95 tw(H) 2.0 - 75 -Minimum Clock Pulse 

19 
tw(L) 

4.5 - 8 15 -
Width 6.0 - 7 13 - 16 

2.0 - 30 75 - 95 
Minimum Clear Pulse 

tw(H) 4.5 8 15 - 19 -
Width 6.0 - 7 13 - 16 

Minimum Clear Removal 2.0 - - 5 - 5 

Time 
trem 4.5 - - 5 - 5 

6.0 - - 5 - 5 

Minimum Set-up Time 2.0 - 40 100 - 125 
ts 4.5 - 10 20 - 25 

(Gl' G2) 6.0 - 9 17 - 21 

Minimum Set-up Time ts 2.0 - 30 75 - 95 

(D) 4.5 - 8 15 - 19 
6 0 - 7 13 - 16 

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

(G1, Gz' D) 6.0 - - 0 - 0 

3-State Output tPZL 2.0 - 60 120 - 150 
RL=lks:J 4.5 - 15 24 - 30 

Enable Time tpzH 6.0 - 13 20 - 26 

3-St ate Output tPLz 2.0 - 84 150 - 190 

tPHZ 
RL=lks:J 4.5 - 21 30 - 38 

Dis ab le Time 6.0 - 18 26 - 33 

Input Capacitance Crn - 5 10 - 10 

Output Capacitance CouT - 10 - - -
Power Dissipation Cpn(l - 30 - - -Capacitance 
Notc(l) Cpl) is defined as the value of internal equivalent capacitance of IC which is calculated from 

the opcrating current consumption without load (refer to Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

Icc(opr)=Crn ·Vee· frn+Icc/4 (per 1 Circuit) 
And the total Cpn when n pcs of Flip Flop operate can be gained by the following equation. 

CpD(total)=l4+16 • n 
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UNIT 

ns 

MHz 

ns 

pF 



TC74HC173P/F----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

(NOTE) CLEAR~ "L' 

P.O. 

(NOTE) 
MorN 

r I 
(NOTE) 

EACH FI"IP-FLOP SHALL BE SET HIGH WHEN 
SWITCH IS CONNECTED TO GND LINE AND 
II SHALL BE SET LOW WEEN SVVITCH IS 

CONNECTED TO Vee LINE. 

Icc(opr.) TEST CIRCUIT 

5V 

P .O.l 

Vee 

50% 50°), 

GND 
tw 

Vee 

CLOCK 

GND 

tr em 

'in 
VoL tpHL 

(NOTE) Dn= 11 H 0 

M or~50°), FVce 
- 1'---J-r-GND 

OUTPUT I ~ v 0 H 
(sw~GND) 

1 
50 o;, I 

+----+-+--- VOL 

OUTPUT I 

(sw~v0 c)l 

tpzL 

INPUT WAVEFORM 
6ns 6ns 

------I CLOCK 'i1 

t---+--.------1 D1 

Cl 
0 
() 

1 other 
IN 

GND 
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Vee 

GND 

Vee 
50% 

GND 

VoH 

--- VoL 

Vee 
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TC74HC174AP/AF/AFN 
HEX D-TYPE FLIP FLOP WITH CLEAR 

The TC74HC174A is a high speed CMOS D-TYPE 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. 

Information signals applied to the D inputs are 
transferred to the Q outputs on the positive going edge of 
the clock pulse. 

When the CLEAR input is held low, the Q outputs are in 
the low logic level independent of the other inputs. 

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

FEATURES: 
•High Speed ................................. fMAX=71MHz(typ.) at Vcc=SV 
•Low Power Dissipation··············· Icc=4µA(Max.) at Ta=25"C 
•High Noise Immunity··············· VN1H=VN1L=28% Vcc(Min.) 
•Symmetrical Output Impedance ···I IoH I =IoL=4mA(Min.) 
•Balanced Propagation Delays······ tpLH"'tpHL 
•Wide Operating Voltage Range··· Vcc(opr.)=2V-6V 
•Pin and Function Compatible with 74LS174 

TRUTH TABLE 

INPUTS OUTPUT 
FUNCTION 

CLEAR D CLOCK a 
L x x L CLEAR 

H L s L -

H H s H -

H x 1.. On NO CHANGE 

X : Don't care 
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DIP16 (3016A-P) 

..~ .. ~ 
1 

MFP 16 
1 

SOP 16 

{F16GC-P) (SOP 16-P-225A) 

PIN ASSIGNMENT 

CLEAR 

01 2 

01 3 

02 4 

02 

03 

03 

GNO 8 

(TOP VIEW) 

IEC LOGIC SYMBOL 

16 Vee 

15 06 

14 06 

13 05 

12 05 

11 04 

10 04 

9 CLOCK 



TC74HC174AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Yee ~o.5-7 

DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VOLT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK ±20 
DC Output Current IoUT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) •/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature 1Dsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Yee 2-6 
Input Voltage V1" o -Vee 
Output Voltage Your 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - 1DOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION H 1\lfll\.T vcc lV.U-1 ~, 

High-Level 2. 0 1. 5 

Input Voltage V1H 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage V1L 4.5 -

6.0 -

2.0 1. 9 

High-Level V1N = 
Im =-20µ A 4. 5 4.4 

VoH 6. 0 5. 9 Output Voltage V11 1orV1L Im =-4 mA 4.5 4. 18 
Im =-5. 2mA 6.0 5.68 

2. 0 -

Low-Level I V1N= IoL =20 µA 4.5 -

Output Voltage VoL V1HorV1L 
6.0 -

IoL =4 mA 4. 5 -

Im. =5. 2mA 6. 0 -

Input Leakage Current I 1:-.: V1N =Vee or GND 6.0 -

Quiescent Supply Current Ice Vic; =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
rn'"\.TTI 
.l 1- L • 

-

-

-

-

-

-

2. 0 
4. 5 
6. 0 
4. 31 
5. 80 
0. 0 
0. 0 
0. 0 
0. 17 
0. 18 

-

-

*500mW in the range of Ta= 
-40°C- 65'C. From Ta=65'C 
to 85°C a derating factor of 
-lOmW/°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT l\lr AV 1\ ITTl\.T l\ IT .\ "\T 
lVl.t-1.L\.. • lVlll ~. !Vl.l"l.A. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0.5 
1. 35 - !. 35 v 
!. 8 - 1. 8 

- 1. 9 -

- 4. 4 -

- 5. 9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 
4.0 - 40.0 

µA 



TC7 4HC17 4AP/ AF/ AFN 

TIMING REOUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
UNIT 

Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
twcu 4.5 - 15 19 (CLOCK) twcrn 6.0 - 13 16 

Mmimum Pulse Width 2 0 - 75 95 

(CLEAR) twcu 4.5 - 15 19 
6.0 - 13 16 
2.0 - 75 95 

Minimum Set-up Time ts 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 - 25 30 

(CLEAR) trem 4.5 - 5 6 
6.0 - 4 5 
2.0 - 6 4 

Clock Frequency f 4.5 - 33 26 MHz 
6.0 - 38 30 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
trnL 

Propagation Delay Time tpLH - 14 26 ns 
(CLOCK--Q) ~HL 

Propagation Delay Time 
tpHL -- 15 26 (CLEAR-Q) 

:v!aximum Clock Frequency fMAX 39 71 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 27 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 -

2.0 Propagation Delay Time 
- 68 150 - 190 

tpLH 4.5 - 17 30 - 38 ns (CLOCK-Q) tpHL 6.0 - 14 26 - 32 

Propagation Delay Time 2.0 - 72 150 - 190 

(CLEAR-Q) tpHL 4.5 - 18 30 - 38 
6.0 - 15 26 - 32 

Maximum Clock 2.0 6 15 - 4 -

Frequency fMAx 4.5 33 59 - 26 - MHz 
6.0 38 71 - 30 -

Input Capacitance CN - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 40 - - -

Nate (1) CPD is def med as the value of the mternal eqmvalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Iccq,0=Cm •Vee• ft'\ +lee 16 (per Flip Flop) 
And the total Cm when n pcs. of Flip Flop operate can be gained by the following equation: 

Cm(total)=28+12 • n 
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TC74HC174AP/AF/AFN--------------

SYSTEM DIAGRAM 

CLEAR 

CLOCK 

01 02 
4 

03 
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TC74HC175AP/AF/AFN 
QUAD 0-TYPE FLIP FLOP WITH CLEAR 

The TC74HC175A is a high speed CMOS D-TYPE 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. 

Information signals applied to D inputs are transferred 
to the Q and Q outputs on the positive going edge of the 
clock pulse. 

When the CLEAR input is held low, the Q outputs are at 
the low logic level and the Q outputs are at the high logic 
level independent of the other inputs. 

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

FEATURES: 
•High Speed ................................. fMAX=63:'v!Hz(typ.) at Vcc=5V 
•Low Power Dissipation··············· lcc=4µA(Max.) at Ta=25°C 
•High Noise Immunity ............... V\:n1=V:--.J1L =28% Vcc(Min.) 
•Symmetrical Output Impedance ···I loH I =loL=4mA(Min.) 
• Balanced Propagation Delays ... ··· tpLH "< tpHL 
•Wide Operating Voltage Range··· Vcc(opr.)=2V-6V 
•Pin and Function Compatible with 74LS175 

TRUTH TABLE 

INPUTS OUTPUTS 

CLEAR D CLOCK Q Q 
FUNCTION 

L x x L H Clear 

H L s L H -

H H s H L -

H x L On On No change 

X : Don't care 
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I .. ~ I 

DIP16 (3D16A-P) 

1 1 
SOP 16 MFP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

CLEAR 1 

1 o 2 
10 3 

1 0 4 
20 5 

2 li 6 

20 7 

GNO 8 

(TOP VIEW) 

IEC LOGIC SYMBOL 

CLR 

CLK 

16 Vee 

15 40 

14 40 

13 40 

12 30 

11 30 

10 30 

9 CLOCK 

10 
10 
20 



TC74HC175AP/AF/AFN --------------

SYSTEM DIAGRAM 

1D 20 30 40 

CLOCK 

10 10 20 20 30 30 40 40 
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-------------TC74HC175AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 
DC Input Voltage VIN -0.5 -Vee+0.5 
DC Output Voltage Vom -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current !OK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current 1cc ±50 
Power Dissipation PD 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage VIN O -Vee 
Output Voltage Vom 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V1H 4.5 3. 15 
6.0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6. 0 -

2. 0 1. 9 

High-Level V1N= 
loH =-20µA 4. 5 4. 4 

VOH 6.0 5. 9 Output Voltage V1HorV1L JOH =-4 mA 4.5 4. 18 
lOI-1=-5.2mA 6. 0 5. 68 

2.0 -

V1:-;= loL =20 µA 4.5 -
Low-Level 

VoL 6. 0 -
Output Voltage V1HorV1L loL =4 mA 4. 5 -

lOL =5. 2mA 6.0 -
Input Leakage Current l1N V1N =Vee or GND 6.0 -
Quiescent Supply Current Ice V1N =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25"C 
TYP. 

-

-
-

-

-

-

2.0 
4. 5 
6. 0 
4.31 
5. 80 
0. 0 
0. 0 
0. 0 
0. 17 
0. 18 
-
-

*500mW in the range of Ta= 
-4o·c- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lQm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4. 4 -

- 5. 9 - v 
- 4.13 -

- 5.63 -
0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0. 26 - 0.33 
±0.1 - ±1. 0 µA 
4. 0 - 40.0 



TC74HC175AP/AF/AFN --------------

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION ~~+-~~_T_a=~2_5~°C~~~rT_a_=~-~40=-~8_5°---1C UNIT 
Vc'C TYP. LIMIT LIMIT 

Minimum Pulse Width 
(CLOCK) 

Minimum Pulse Width 
(CLEAR) 

Minimum Set-up Time 

Minimum Hold Time 

tw(L) 
tw(H) 

twcu 

2.0 - 75 95 
4.5 - 15 19 
6.0 - 13 16 
2.0 - 75 95 
4.5 - 15 19 
6.0 - 13 16 
2.0 - 75 95 
4.5 - 15 19 
6.0 - 13 16 
2.0 - 0 0 
4.5 - 0 0 
6.0 - 0 0 

1--~~~~-.~~-·t-~~t-~~~~~~-1-~2~.0--1-~~_~--+-~-75~--t-~~9~5---~--

Minimum Removal Time 4,5 - 15 19 

ns 

r-----"--- _____ ----------+------t---------+-6_._o-+--------+---~1~3----+ ___ 1_6 ___ ~ 
2.0 - 6 5 

Clock Frequency f 4.5 - 31 25 MHz 
6.0 - 36 29 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tTHL 

Propagation Delay Time tpLH - 16 24 ns 
(CLOCK-Q, Q) !_m.1L 

Propagation Delay_'I'ime tpLH - 13 21 (CLEAR-Q, Q) SLHL 
Maximum Clock Frequency fMAX 36 63 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION - - - -v ~ ~---~v vv,.~ UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 70 140 - 175 
tpLH 4.5 - 19 28 - 35 ns 

(CLOCK-Q, Q) tpHL 6.0 - 16 24 - 30 

Propagation Delay_'I'ime 
2.0 - 50 125 - 160 

tpLH 4.5 - 16 25 - 32 (CLEAR-Q, Q) tpHL 6.0 - 12 22 - 27 

Maximum Clock 2.0 6 14 - 5 -

Frequency [MAX 4.5 31 53 - 25 - MHz 
6.0 36 63 - 29 -

Input Capacitance CrN - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(ll - 53 - - -

Note (1) C ru 1s def med as the value of the mternal eqmvalent capacitance which 1s calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Ieew0=Cm ·Vee· fIN +Ice /4(per Flip Flop) 
And the total Cm when n pcs. of Flip Flop operate can be gained by the following equation: 

Cm(total)=32+21 • n 
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TC74HC181P 
TC74HC181P ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

The TC74HC181 is a high speed CMOS ARITHMETIC l.OGIC UNIT(ALU) /FUNCTION GENERATORS 

fabricated with silicon gate c2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipaLiOft. 

This circuit perform 16 binary arithmetic operations on two 4-bit word as shown in 

Tables 1 and 2. These operations are selected by the four function-select lines (SO, 

Sl, S2, S3) and include addition, subtraction, decrement, and straight transfer. 

When performing arithmetic manipulations, the internal carries must be enabled by 

applying a low-level voltage to the mode control input (M). A full carry look ahead 

scheme is made available in these devices for fast, simultaneous carry generation be 

means of two cascade-outputs (pins 15 and 17) for the four bits in the package. 

When used in conjunction with the TC74HC182, full carry look-ahead circuits, high­

speed arithmetic operations can be performed. 

All inputs are equipped with protection circuits against static discharge or tran­

sient excess voltage. 

FEATURES: 

High Speed .•.•••••••••••.•• tpd=30ns(Typ.) at Vcc=SV 

Low Power Dissipation .••••. Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .••.••••. VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ••.•..•••••••• 10 LSTTL Loads 

Symmetrical Output Impedance ..•• [IoH[=IoL=4mA(Min.) 

Balanced Propagation Delays •.••••.•••••••• tpLH~tpHL 

Wide Operating Voltage Range •.•..• Vcc(Opr.)=2V ~ 6V 

• Pin and Function Compatible with 74LS181 
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TC74HC181P-----------------

PIN ASSIGNMENT 

BO 1 24 Vee 

AO 2 23 Al 

S3 3 22 Bl 

S2 4 21 A2 

Sl 5 20 B2 

so 6 19 A3 

en 7 18 B3 

M 8 17 G 

FO 9 16 en+4 

Fl 10 15 p 

F2 11 14 A=B* 

GND 12 13 F3 

(TOP VIEW) 

*: Open drain Output Structure 

PIN DESIGNATIONS 
Designations Pin No. Function 

AO, Al, A2, A3 ? ?".\ ') 1 19 WcTd A T"n11f-c--· --· ~~. ........ .t' .............. 

-
BO, Bl, B2, B3 1, 22, 20, 18 Word B Inputs 

so, Sl, S2, S3 6, 5, 4, 3 Function Select Inputs 

Cn 7 Inv. Carry Input 

M 8 Mode Control Input 

FO, Fl, F2, F3 9, 10, 11, 13 Function Outputs 

A=B 14 Comparator Outputs 
-p 15 Carry Propagate Output 

Cn+4 16 Inv. Carry Output 

G 17 Carry Generate Output 

Vee 24 Supply Voltage 

GND 12 Ground 
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TC74HC181P 

FUNCTIONAL DESCRIPTION 

The HC181 will accomodate active-high or active-low data, if the pin designa­
tions are interpreted as show below. 

Pin Number 2 1 23 22 21 20 19 18 9 10 11 13 7 16 15 17 
- - - -

Active-low data (Table 1) AO BO Al Bl A2 B2 A3 B3 FO Fl F2 F3 Cn Cn+4 p G 

Active-high data(Table 2) AO BO Al Bl A2 B2 A3 B3 FO Fl F2 F3 Cn Cn+4 x y 

Subtraction is accomplished by l's complement addition where the l's complement 
of the subtrahend is generated internally. The resultant output is A-B-1, which 
requires an end-around or forced carry to produce A-B. 

The HC181 also be utilized as a comparator. The A=B output is internally de­
coder from the function outputs (FO, Fl, F2, F3) so that when two words of equal 
magnitude are applied at the A and B inputs, it will assume a high level to indicate 
equality (A=B). The ALU should be in the subtract mode with Cn=H when performing 
this comparison. The A=B output is open-drain so that it can be wire-AND connected 
to give a comparison for more than four bits. The carry output (Cn+4) can also be 
used to supply relative magnitude information. Again, the ALU should be placed in the 
subtract mode by placing the function select input S3, S2, Sl, SO at L, H, H, L, 
respectively. 

Input Output Active-low data Active-high data 
Cn Cn+4 (Figure 1) (Figure 2) 

H H A<:B A$B 

H L A<B A>B 

L H A>B A<B 

L L A$B A<:B 

These circuits have been designed to not only incorporate all of the designer's 
requirements for arithmetic operations, but also to provide 16 possible functions of 
two Boolean variables without the use of external circuitry. These logic functions 
are selected by use of the four function select inputs (SO, Sl, S2, S3) with the mode 
control input (M) at a high level to disable the internal carry. 

The logic functions and arithmetic operations obtained with signal designations 
of Figure 1 are given in Table l; those obtained with signal designations of Figure 
2 are given in Table 2. 
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(2) (l) (23) (22) (2l) (2J) (l9) (18) 

AO BO Al Bl A2 B2 A3 B3 
(7) On 

HO l Bl A~B (14) 

(B) M 
FO Fl F2 F3 On+4 G p 

(9) (lO) (ll) (l3) (l6) ( 15) 

GO PO Gl Pl G2 P2 G3 P3 
p (7) 

,On 
HOl 8 2 

(l3) 

on+x On+y 

I I 
On+z G~(lO) 

I 
(l2) (ll) ( 9) 

(Figure 1) 

Table 1 

Active Low Data 
Selection M=H M=L: Arithmetic Operations 

Logic 
S3 S2 Sl so Functions Cn=L (no carry) Cn=H (with carry) 

L L L L F=A F =A Minus 1 F=A 

L L L H F =AB F =AB Minus 1 F =AB 

L L H L F=A+B F =AB Minus 1 F = (AB) 

L L H H F:;;;l F:;;;; Minus l (Z's Compl) F =Zero 

L H L L F=A+B F =A Plus (A+B) F=A Plus(A+B) Plus 1 

L H L H F=B F= AB Puls (A+B) F =AB Plus(A + B) Plus 1 

L H H L F=A(iJB F =A Minus B Minus 1 F =A Minus B 

F=A+B 
-

F=(A+B) Plus L H H H F=A+B 1 

H L L L F =AB F=A Plus (A+B) F =A Plus(A + B) Plus 1 

H L L H F=A@B F=A Plus B F =A Plus B Plus 1 

H L H L F=B F=AB Plus (A+ B) F =AB Plus(A + B) Plus 1 

H L H H F=A+B F=A+B F = (A+ B) Plus 1 

H H L L F=O F =A Plus Ai< F =A Plus A Plus 1 

H H L H F =AB F =AB Plus A F =AB Plus A Plus 1 

H H H L F= AB F =AB Plus A F=AB Plus A Plus 1 

H H H H F=A F=A F =A Plus 1 

* Each bit is shifted to the next more significant position. 
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(2) (l) (23) (22) (21) (20) (19) (18) 

(7) 
AO BO Al Bl A2 B2 A3 83 

Cn 
!-I cl 81 A~ B (11) 

( 8) M 
B'O Fl F2 F3 Cn+4 y x 

(9) (10) (11) (13) (16) (17) (15) 

(3) ( 4) (1) ( 2) (14) (15) ( 5) (6) 

YO XO Yl Xl Y2 X2 Y3 X3 
x (7) 

(13) 
On H 0 l B 2 

y (10) 
On+x On+Y Cn+z 

(12) (11) (9) 

(Figure 2) 

Table 2 

Selection !-----~---,-
Active High Data 

M=H M=L: Arithmetic Operations 
Logic f--

S3 S2 Sl so Functions Cn=H (no carry) Cn=L (with carry) 

-
L L L L F=A F=A F =A Plus 1 

L L L H F=A+B F=A+B F = (A+ B) Plus 1 
-

F =(A+ B) Plus 1 L L H L F =AB F=A+B 

L L H H F=O F =Minus 1(2's Compl) F =Zero 

L H L L F =AB F =A Plus AB F =A Plus AB Plus 1 

L H L H F=B F=(A+B) Plus AB F = (A+ B) Plus AB Plus 1 

L H H L F=A(±JB F =A Minus B Minus 1 F =A Minus B 

L H H H F =AB F =AB Minus 1 F =AB 

H L L L F=A+B F =A Plus AB F =A Plus AB Plus 1 

H L L H F=A(B B F =A Plus B F =A Plus B Plus 1 

H L H L F=B F=(A+B) Plus AB F =(A+ B) Plus AB Plus 1 

H L H H F =AB F =AB Minus 1 F =AB 

H H L L F=l F =A Plus Ai< F =A Plus A Plus 1 

H H L H F'=A+B F'=(A+B) Plus A F= (A+B) Plus A Plus 1 

H H H L F=A+B F=(A+B) Plus A F = (A+ B) Plus A Plus l 
H H H H F=A F =A Minus 1 F=A 

* Each bit is shifted to the next more significant position. 
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LOGIC DIAGRAM 

so 
17 G" Sl 

82 16 Cn+4 

83 

A3 

15 p 

B3 

13-
F3 

A2 
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-----------------TC74HC181P 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

Voe Voe --, Voe 
I 

~ 

OUT RJT 
OUTPUT 

INPUT 

I I 

A ~ 
I 

GND GND _J GND - _J 

ONLY OUTPUT A=B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-c7 V 

DC Input Voltage VIN -0.5-cVcc+0.5 V 
--------+-----+------------+-----l 

DC Output Voltage VouT -0.5 "'Vcc+0.5 V 
-----------+------+-~-------+------I 

Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 
1-------------------1--------t----------t------1 
DC Output Current IouT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 
Power Diss i pa ti on ---+---p-D---+----5-00-~-, ---+--m-W___, 

f------------------ - -------------+---------1---------+-------I 
Storage Temperature Tstg -65"'150 °C 

----+----+------------1-----1 
Lead Temperature lOsec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2'V6 v 
Input Voltage Vrn o "'Vee v 
Output Voltage VouT o "'Vee v 
Operating Temperature Topr -40"' 85 oc 

Input Rise and Fall Time tr, tf 0"'1000 (Vcc=2. OV) 
0 "'500 (Vcc=4. 5V) ns 
0 "'400 (Vcc=6. OV) 
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* 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. 



TC74HC181P-----------------

DC ELECTRICAL CHARACTERISTICS 
.------1 Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION 
!Vee 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level Vrn 14. 5 3.15 - - 3.15 - v 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 Low-Level 

VIL Input Voltage 4.5 - - 1.35 - 1.35 v 
6.0 - - 1.8 - 1.8 
2.0 1.9 2.0 - 1.9 -

Vrn=Vrn 
IoH=-20µA 4.5 4.4 4.5 - 4.4 -

High-Level or VIL 6.0 5.9 6.0 - 5.9 -
Output Voltage VoH v 

Any output IoH=-4mA 4.5 4.18 4.31 - 4.13 -
except A=B 

IoH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - o.oo 0.1 - 0.1 
IoL=20µA 4.5 - o.oo 0.1 - 0.1 

Low-Level 6.0 - o.oo 0.1 - 0.1 
VOL Vrn=Vrn v Output Voltage IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Output Off- Vrn=VIL or VIH 6.0 - - ±0.5 - ±5.0 µA 
State Current Ioz 

VoUT=Vcc 

Input Leakage 
IIN Vrn=Vcc or GND 6.0 ±O.l ±1.0 - - -Current 

µA 
Quiescent 

Ice VIN=Vcc or GND 6.0 - - 4.0 - 40.0 
Supply Current 
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----------------TC74HC181P 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER 
Ta 25°C Ta 40'V85°C 

r-------1----,----.---t---,----,UNIT Vee SYMBOL TEST CONDITION 

Output Transition Time 

Propagation Delay Time 

(1) 

Propagation Delay Time 

(2) 

Propagation Delay Time 

2.0 
4.5 
6.0 
2.0 

4.5 
6.0 

2.0 
4.5 

6.0 

2.0 
4.5 

MIN. TYP. MAX. MIN. MAX. 

30 75 95 
8 15 - 19 
7 13 - 16 

68 135 - 170 

17 27 - 34 
14 23 - 29 

124 240 300 
31 48 - 60 

26 41 - 51 

120 235 295 
30 47 - 59 

(3) tpHL 6.0 - 26 40 - 50 
1--------------- ---··----+--· ------------~2~.~0-+-_ -~1"1-;;2---+--02"'1"'5c--t----_----i--,,2~7"01 
Propagation Delay Time tpLH 4. 5 _ 28 43 - 54 

(4) tpHL 6.0 - 24 37 - 46 

(5) 

tpLH 2.0 - 116 225 - 280 
4.5 - 29 45 - 56 

tpHL 6.0 - 25 38 - 48 

Propagation Delay Time 

tpLH 2.0 - 116 220 - 275 
Propagation Delay Time 4 . 5 _ 29 44 - 55 

(6) tpHL 6.0 - 25 37 - 47 
1----------- · -----·-----t--:__--l---------i-:2c...:.-'-o-+-_---t-=-1-=-o-=-3-t-:2:-::1-=o--i1 _-i-;;2-;6::51 
Propagation Delay Time tpLH 4.5 _ 27 42 - 53 

(7) tpHL 6.0 - 23 36 - 45 

Propagation Delay Time 
2.0 108 210 - 265 
4 • 5 - 2 7 4 2 - 53 

(8) 
6.0 - 23 36 - 45 

1-------- --- -- ---1-----+-----··--··· -- . - - ---+---+----r----i--:::-::-:c---i 
2.0 - 136 265 - 330 

Propagation Delay Time 
tpLH 4.5 _ 34 53 - 66 

(9) tpHL 6.0 - 29 45 - 56 
l-------------+-tp~L-H--+-------1.2~.ro;-r--::::--- 136_-+_2_6_5--1r---_---r-3-3-o' 

Propagation Delay Time 4.5 - 34 53 - 66 
(10) tpHL 

Propagation Delay Time tpLH 

(11) tpHL 

3-State Output 

Enable Time 

3-State Output 

Disable Time 

(12) 

(12) 
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6.0 -

2.0 -
4.5 -
6 .. 0 -

2.0 -

4.5 -
6.0 -
2.0 

4.5 -
6.0 -

29 45 - 56 

112 215 - 270 
28 43 - 54 
24 37 - 46 

124 240 

31 48 
26 41 

140 260 

35 52 
30 44 

300 

60 
51 

325 

65 
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TC74HC181P-----------------

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION ~ UNIT 

cc MIN. TYP. MAX. MIN. MAX. 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 
CPD(l) - 216 - - -

Capacitance 

Note(l): CpD 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 ·Vee • frn +Ice 

PROPAGATION DELAY TIME TEST CONDITIONS 

TEST NO. FROM (INPUT) TO (OUTPUT) TEST CONDITIONS 

(1) Cn Cn+4 

-
(2) Any A or B Cn+4 M=GND, SO=S3=Vcc. Sl=S2=GND (SUM mode) 

(3) Any A. -
Cn+4 (DIFF mode) or B M=GND, SO=S3=GND, Sl=S2=Vcc 

(4) 
- - (SUM or DIFF mode) Cn Any F M=GND 

( S) Any A or 13 G M=GND, SO=S3=U~~ 
'L.L.:J Sl=S2=GND (SUM mode) 

(6) Any A c --
or B M=GND, SO=S3=GND, Sl=S2=Vcc (DIFF mode) 

(7) Any A -
F (SUM mode) or B M=GND, SO=S3=Vcc, Sl=S2=GND 

-
(8) Any A or B F M=GND, SO=S3=GND, Sl=S2=Vcc (DIFF mode) 

-
(9) Ai or Bi Fi M=GND, SO=S3=Vcc. Sl=S2=GND (SUM mode) 

(10) Ai or Bi Fi M=GND, SO=S3=GND, Sl=S2=Vcc (DIFF mode) 

(11) - - -
(Logic mode) Ai or Bi Fi M=Vcc 

(12) Any A or B A=B M=GND, SO=S3=GND, Sl=S2=Vcc (DIFF mode) 
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lcc(opr.) TEST CIRCUIT 

INPUT CONDIT ION 

P.G. 

* 

AO ,AI,A2, A3, so, S3, cn=Vnn 

Bl,B2,B3,Sl,S2, M=GND 

BO 

Cl 
0 

"' 
GND 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6n s 6ns 

INPUT 

OUTPUT 

(AT POSITIVE PULSE) 

OUTPUT 

(AT NEGATIVE PULSE) 
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OUTPUT OPEN 

* INPUT WAVEFORM IS THE SAME AS THAT 

IN CASE OF SWITCHING CHARACTERISTICS 

TEST. 



TC74HC182P/F 
TC74HC182P/F LOOK AHEAD CARRY LOGIC 

The TC74HC182 is a high speed CMOS FUNCTION LOOK AHEAD CARRY GENERATOR fabricate 
with silicon gate C2MOS technology. 

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

These .circuit are capable of anticipating a carry across four binary add·ers or group 
of adders. They are cascadable to perform full look-ahead across n-bit adders. 
Carry, generate-carry, and propagate-carry functions are provided as shown in the 
pin designation table. 

When used in conjunction with the HC181 arithmetic logic unit, these generators 
provide hihg-speed carry look-ahead capability for any word length. Each HC182 
generates the look-ahead (anticipated carry) across a group of four ALU's and, in 
addition, other carry look-ahead circuits may be employed to anticipate carry across 
sections of four look-ahead packages up to n-bits. The method of cascading circuits 
to perform multi-level look-ahead is illustrated under typical application data. 

Carry input and output of the ALU's are in their true 
form, and the carry propagate(P) and carry generate(G) 
are in negated form; therefore, the carry functions 
(inputs, output, generate, and propagate) of the look­
ahead generators are implemented in the compatible 
forms for direct connection to the ALU. Reinterpreta­
tion of carry functions as explained on the HC181 data 
sheet are also applicable to and compatible with the 
look-ahead generator. 

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

FEATURES: 

• High Speed tpd=l4ns(Typ.) at Vcc=SV 

•Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

•High Noise Immunity •••••••• VNIH=VNIL=28% Vcc(Min.) 

•Output Drive Capability•••••••••••••• 10 LSTTL Loads 

Symmetrical Output Impedance ••••• IIoHl=IoL=4mA(Min.) 

•Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

• Wide Operating Voltage Range ••••••• Vcc(Opr.)=2V"' 6V 

• Pin and Function Compatible with 74LS182 
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DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

GI l 

Pl. 2 

Go 3 

Po 4 

G3 5 

P3 6 

p '1 

GND 8 

(TOP VIEW) 

16 Vee 

15 P2 

14 G2 

13 en 

12 en+x 

11 en+y 

10 G 

9 en+z 



----------------TC74HC182P/F 

TRUTH TABLE 

FOR G OUTPUT 

INPUTS 

G3 G2 Gl GO P3 

L x x x x 
x L x x L 

x x L x L 

x x x L L 

All other combinations 

FOR Cn+z OUTPUT 

INPUTS 

G2 Gl GO P2 Pl 

L x x x x 
x L x L x 
x x L L L 

x x x L L 

All other combinations 

FOR Cn+y OUTPUT 

INPUTS 

Gl GO Pl PO Cn 

L x x x x 
x L L x x 
x x L L H 

All other 
combinations 

X: Don't care 

Pin Designation 

Active "L" Active "H" 
GO_,_ Gl_,_ G2_,_ G3 GO Gl_,_G2_.._G3 
P0_,_Pl_,_P2_.._P3 PO Pl_,_P2_.._P3 

Cn Cn 
Cn+z,Cn+y Cn+x,Cn+y 

Cn+z Cn+z 
G y 
p x 

vcc 
GND 

P2 Pl 

x x 
x x 
L x 
L L 

PO Cn 

x x 
x x 
x x 
L H 

OUTPUT 

Cn+y 

H 

H 

H 

L 

Pin No. 
3_,_ l_,_ 14_.._5 
4_,_2_.._15,6 

13 

12,ll,9 

10 
7 

16 
8 

FOR P OUTPUT 

OUTPUT INPUTS 

G P3 I P2] Pl I PO 

L L l L l L l L 

L All other 
combinations 

L 

L 

H 

FOR Cn+x OUTPUT 

OUTPUT INPUTS 

Cn+z GO PO Cn 

H 

H 

H 

H 

L 

L x x 
x L H 

All other 
combinations 

Cn+x=GO + POCn 
Cn+y=Gl + PlGO + PlPOCn 
Cn+z=G2 + P2Gl + P2PlGO + P2PlPOCn 

G=G3+P3G2+P3P2Gl+P3P2PlGO 
P-P3P2PlPO 

or 

Cn+x-YO(XO+Cn) 
Cn+y=Yl[Xl+YO(XO+Cn)] 
Cn+z=Y2{X2+Yl[Xl+YO(XO+Cn)J} 

OUTPUT 
p 

L 

H 

OUTPUT 

Cn+x 

H 

H 

L 

Y=Y3(X3+Y2)(X3+X2+Yl)(X3+X2+Xl+YO) 
X=X3+X2+Xl +XO 

Function 
Car~ Generate II!:E_uts 
Carry Propagate Inputs 
Carry Input 

Carry Outputs 

Car~ Generate Out_i:iut 
Carry Propagate Output 
Supply Voltage 
Ground 
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LOGIC DIAGRAM 

7 -
p 

G3 

P3 
10 

G" 

15 

Gl 

Cn+z 

Pl 

Cn+y 

PO 

Cn+x 

On 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5"' 7 v 

v 
i------------- ---- I----- --
DC Input Voltage VIN -0. 5 "'Vcc+O. 5 
------------- -- ------+----- ---+-------------+------< 
DC Output Voltage VouT -0.5cuVcc+0.5 v 

-- -- ------ -------------+-------! 
mA 

mA 

Input Diode Current lIK +20 
!------------- -- - - ---------+---------------!----' 
Output Diode Current IoK ±20 

mA 

mA 

!----------- - - ---------- - ---- --

DC Output Current IouT ±25 
~--VccTG-~~~;;:d e:-;:;;:.-~~nt___ I cc-----'C--------±-5-0 

-----~--------+------< 

mW 
r---- ------------ ----
Pow.er Dissipation PD 

--- - ------ ---------'-----< 
500 (DH)~' I 
180(MFP) 

!---
Storage Temperature Tstg -65 "' 150 oc 

oc 
!-------------------- ---------- ----

Lead Temperature lOsec 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 "'6 v 

Input Voltage VIN o "'Vee v 

Output Voltage VouT o"' Vee v 

Operating Temperature Topr -40 '\, 85 oc 

Input Rise and Fall Time tr, tf o ~- lOOO cvcc=2. ov) 
0 ~-500(Vcc=4.5V) ns 
0 cc 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

-Jr: 

TC74HC182P/F 

500mW in the range of 
Ta=-40°C cu 65°C and from 
Ta=65°C up to 85°C 
derating factor of 
-10mW/°C shall be applied 
until 300rnW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Voe Voe 

INPUT -{ OUTPUT 

GND 

Ta=25°C Ta=-40"'85 ° C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 l. 5 - - l. 5 -
Vrn 4.5 3.15 - - 3.15 - v 

Input Voltage 
6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - l. 35 - l. 35 v 
Input Voltage 

6.0 l. 8 l. 8 - - -

2.0 l. 9 2.0 - l. 9 -

Vm=Vrn Iow-20µA 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage or VIL 

Iow-4mA 4.5 4.18 4. 31 - 4.13 -

IoH=-5.2mA 6.0 5 .68 5. 80 - 5. 63 -
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TC74HC182P/F----------------

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL 

Low-Level 

Output Voltage 

Ta=25°C Ta=-40"'85°C 
TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 

or VrL 

2.0 

4.5 
6.0 

0.0 

0.0 
0.0 

0.1 

0.1 
0.1 

0.1 

0.1 
0.1 

t--~~~-~ -~--~---j---------t--~--t--~---j-~~--t 

IoL=4mA 4.5 - 0. 17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

v 

i-----------~---~~-----i-~~-+-~~~-~~--~~~-------+------+---~t--~----t~~-+~~-t--~~-t-~~~ 

Input Leakage 1 IN Vrn=Vcc or GND 6.0 
Current 

Quiescent 
Supply Current 

Vrn=Vcc or GND 6.0 

±0.1 

4.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 
,----, Ta=25°C 

PARAMETER SYMBOL TEST CONDITION Vee MIN. TYP. MAX. 

tTLH 2.0 - 30 75 

Output Transition Time 
tTHL 

4.5 - 8 15 

6.0 - 7 13 

Propagation Delay Time 2.0 - 72 145 
tpLH 

(GO,Gl,G2 _ Cn+x,Cn+y) 4.5 - 18 29 
PO,Pl,P2 Cn+z tpHL 6.0 - 15 25 

Propagation Delay Time tpLH 2.0 - 84 165 

(??•::•~,G3 
4.5 - 21 33 

- c) tpHT. r A - 10 '>0 
\.I:' 1- ,r L ,l:'.J I u.v .LU .:.u 

tpLH 
2.0 - 80 155 

Propagation Delay Time 
4.5 - 20 31 

(PO,Pl,P2,P3 - P) tpHL 
6.0 - 17 26 

tpLH 
2.0 - 76 150 

Propagation Delay Time 
4.5 19 - 30 

( Cn - Cn+x, Cn+y, Cn+z) tpHL 6.0 - 16 26 

Input Capacitance Cm - 5 10 

Power Dissipation CpD(l) - 88 -Capacitance 

±1.0 

JJA 

- 40.0 

Ta=-40"'85°C 
UNIT 

MIN. MAX. 

- 95 

-- 19 

- 16 
--1 

- 180 

- 36 

- 31 
--1 

- 205 

- 41 ns 

00 - JJ 

- 195 

- 39 

- 33 

- 190 

- 38 

- 33 

- 10 
pF 

- -

Note(l) : CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (ref er to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

Icc(opr.) =CpD ·Vee· frn+Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

OUTPUT 

(AT POSITIVE PULSE) 

OUTPUT 

(AT NEGATIVE PULSE) 

Icc(opr.) TEST CIRCUIT 

P.G. 

* 
Cn 
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* INPUT WAVEFORM IS THE SAME 

AS THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 
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TC74HC190P/F BCD UP/DOWN COUNTER 
TC74HC191P/F 4-BIT BINARY UP/DOWN COUNTER 

TC7 4HC190P/F 
TC74HC191 P/F 

The TC74HC190 and TC74HC191 are high speed CMOS 4-BIT UP/DOWN COUNTERS fabricated 
with silicon gate C2 MOS technology. 
They achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
The TC74HC190 is BCD up/down counter and the TC74HC191 is 4-bit binary up/down counter. 
These devices have asynchronous inputs LOAD (LOAD). LOAD is active low and Load the 
load data. 
The direction of the count is determined by the level of the DOWN/UP input. When low, 
the counter counts up and when high, it counts down. These counter change on the 
positive transition of the clock input. 
Enable input (ENABLE) and two CARRY output (RIPPLE CLOCK OUT, MAX/MIN) are provided to 
enable easy cascading of counters, which facilitates easy implementation of N-bit 
counters without using external gate. 
All inputs are equipped with protection circuits against static discahrge or transient 
excess voltage. 

FEATURES: 

High Speed •••••..••••••••. fMAX=45MHz(Typ.) at Vcc=5V 

•Low Power Dissipation ••.•••• Icc=4µA(Max.) at Ta=25°C 

•High Noise Immunity ••••••••••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ••••••••••••••• 10 LSTTL Loads 

•Symmetrical Output Impedance ••••••• IIoHl=IoL=4mA(Min.) 

•Balanced Propagation Delays •••••••••••••••• tpLH";tpHL 

• High Operating Voltage Range •••••••• Vcc(opr.) =2V -v 6V 

Pin and Function Compatible with 74LS190/191 

TRUTH TABLE 

INPUTS OUTPUTS 

I QB I QC ] QD LOAD ENABLE D/U CLOCK QA 
L x x x a IbJcid 
H L L I Up Count 

H L H _J Down Count 

H H x _J No Change 

H x x t_ No Change 

Note X: Don't care 

DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

FUNCTION 

Preset Data 

Up count 

Down Count 

No Count 

No Count 

a -v d: The level of steady state inputs at inputs A through D respectively. 
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TC74HC190P/F 
TC74HC191 P/F 

PIN ASSIGMENT 

TC74HC190/191 
B 1 16 v00 

QB 2 15 A 

QA 3 14 CLOCK 

ENABLE 4 13 RIPPLE CLOCK OUT 

DOWN/UP 5 12 MAX/MIN OUT 

QC 6 11 LOAD 

QD 7 10 c 

GND 8 9 D 

(TOP VIEW) 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5"' 7 V 
1--------------------+-----+--

DC Input Voltage VIN -0.5 "'Vcc+0.5 V 
f-------------------+----1----------r---~ 

DC Output Voltage Vo UT -0. 5 "'V cc+O. 5 V 
>------------------------t---=----------------+-----, 
Input Diode Current IIK ±20 mA 

1---------------------if------+----------f------j 
Output Diode Current IoK ±20 mA 

1---------- -----------+------ ----------+------+ 

DC Output Current IouT ±25 mA 
----------·- ----------------+----------f------i 

DC Vee/Ground Current Ice ±50 mA 
1---------- ---- --------1-------+---·--·----------+----

Powe r Dissipation Po SOO(Dil?)''/ mW 

1--------- --------- ------ ---.. ----~f----- -------+---

~o_r:age Temper_'1_~UrEO_ ______ + __ T_s_t_g __ -+-__ -_65_"'_1_5_0 __ ----< __ 0_c___, 

Lead Temperature lOsec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v 
Input Voltage Vrn o "'Vee v 
Output Voltage VouT o "'Vee v 
Operating Temperature Topr -40 '\, 85 oc 

Input Rise and Fall Time tr, tf 0cc1000 (Vcc=2. OV) 

0 '\, 500 (Vcc=4. 5V) ns 
0 'V 400 (Vcc=6. OV) 

340 

* 500mW in the range of 
Ta=-40°C'" 65°C and from 
Ta=65°C up to 85°C derat­
ing factor of -10mW/°C 
shall be applied until 
300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 



--------------- TC74HC190P/F 
TC74HC191 P/F 

LOGIC DIAGRAM - l 

TC74HC190 
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TIMING CHART 

TC74HC190 

LOAD 

B 
DATA j

A 

INPUTS : 

CLOCK 

DOWN/UP 

ENABLE 

Q,A 

Q,B 

Q,C 

Q,D 

MAX/MIN 

RIPPLE CLOCK 

TC74HC191 

LOAD 

A 

DATA 
B 

IN PUTS 
c 

D 

CLOCK 

DOWN/UP 

ENABLE 

Q,A 

Q,B 

Q,C 

Q,D 

MAX/MIN 

RIPPLE CLOCK 

7 8 9 0 l 2 

13 14 15 l 2 

--~ 
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TC74HC190P/F _______________ _ 
TC74HC191 P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1.5 - - 1.5 -
Vrn 4.5 3.15 - - 3.15 - 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 -

Vrn=Vrn Iow-2DµA 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v Output Voltage or VIL r---
IoH=-4mA 4.5 4.18 4.31 - 4.13 -
IoH=-5.2mA 6.0 5.68 5. 80 - 5. 63 -

2.0 - 0.0 0.1 - 0.1 

Vrn=Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

Voltage VoL v Output 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 
Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 Current 

µA 
Quiescent 

Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0· Supply Current 

AC ELECTRICAL ·CHARACTERISTICS (CL=50pF, INPUT tr=tf=6nS) 

r-- Ta=25°C Ta=-40"-'85°C 
PARAMETER SYMBOL TEST CONDITION Vee UNIT 

MIN. 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 - 92 180 - 225 
4.5 - 23 36 - 45 

(CLOCK - Q) tpHL 6.0 20 31 38 - - ns 
Propagation Delay Time tpLH 2.0 - 64 130 - 165 

4.5 - 16 26 - 33 
(CLOCK - RCO) tpHL 6.0 - 14 22 - 28 

Propagrtion Dealy Time tpLH 2.0 - 124 240 - 300 
4.5 - 31 48 - 60 

(CLOCK - MAX/MIN) tpHL 
6.0 - 26 41 - 51 
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TC74HC190P/F 
TC74HC191 P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL 

Propagation Delay Time tpLH 

.------ Ta=25°c Ta=-4o~85°C 
TEST CONDITION Veer-----,---.---+---~::_.:::_~ 

MIN. TYP. MAX. MIN. MAX. 

2. 0 - 104 205 - 255 

,~:;.. ~' 4. 5 - 26 41 - 51 
\LVfiJJ - \.{.) tpHL 

---+-----+ ___ ----------+6~·-=o-+----+----2---2+---=3-=-5-l-----l-~4=--=~-
Propaga tion Dalay Time tpLH 2.0 - 88 17S - 220 

4. s - 22 35 - 44 
(DATA -Q) tpHL 

1---- _______________ +-------+ ____________ _,_6 ___ • o----i-_-__ 1r-_1_9-+ __ 3o-------le--------+--3-7 _ __j 

Propagation Delay Time tpLH 2 • 0 - 64 130 - 16S 

(ENABLE - RCO) tpHL 4 • 5 - 16 26 - 33 
f-- 6 .o - 14 22 - 28 

---------'----+-------+--+------1---- -+------l 

tpLH 

tpHL 
!-------------------- ------ --+------+ 

Propagation Delay Time 

(D/U - RCO) 

2.0 - 92 180 - 22S 

4. 5 - 23 36 - 45 

---------------+-6_._o--+-------~- 31 - 38 

Propagation Delay Time tpLH 2 • 0 - 80 160 - 200 

UNIT 

ns 

(D/U - MAX/MIN) 4 · 5 - 20 32 - 40 
tpHL 

1--------------------+------+--------+-6_._o--1-_-_____ 17 ----32.+-----+--3_4-------1---1 
2.0 5 11 - 4 

Maximum Clock Frequency fMAX 4.5 25 42 

I--- ----------- _ ------+---------- _____ -----+--6_._o 
tw(H) 2.0 

4.5 
Minimum Pulse Width 

29 49 

4S 
11 

100 

20 

20 

24 

12S 

25 
tw(L) 

___ ---------------+------+----- ____ ------+-6_._o +---=---
(CLOCK) 

____ __2_ ----~_!__ - 21 

Minimum Pulse Width 
2.0 - 30 75 - 95 

4.5 - 8 15 - 19 

7 13 - 16 
-----1----+---+-----

(LOAD) 

1--------------------- --------- +--- ------ --- 6. 0 
2.0 5 so - 6S 

Minimum Removal Time 4.5 1 10 - 13 

6.0 - 1 9 11 
I--- ----------- ------+--------- - ------- - -----+---__j__ __ __J__ 

2.0 - 72 

4 .5 - 18 
Minimum Set-up Time 

(ENABLE, D/U) 

--------------'---- --- +---------- - ~ ·? __ ..._ - -~5 

150 

30 

26 

190 

38 

33 

Minimum Set-up Time 

(DATA - LOAD) 

Minimum Hold Time 

(ENABLE, D/U) 

345 

2.0 10 so - 6S 

4.S - 3 10 - 13 

6.0 - 3 9 - 11 
-----+---- - -- ------+---- -- -- ----+----
2. 0 - 0 - 0 

4.S 

6.0 

0 

0 

0 

0 

MHz 

ns 



TC7 4HC190P/F 
TC74HC191 P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Minimum Hold Time 
th 

(DATA - LOAD) 

Input Capacitance CIN 

Power Dissipation CpD(l) 
Capacitance 

r----1 

Vee MIN. 

2.0 -
4.5 -
6.0 -

-

Ta=25°C Ta=-40<v85°C UNIT 
TYP. MAX. MIN. MAX. 

- 5 - 5 

- 5 - 5 ns 

- 5 - 5 

5 10 10 
pF 

124 - - -

Note (1): CPD 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.) = cP1l ·Vee· frn+Icc 
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TC7 4HC190P/F 
TC74HC191 P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 6n e 6n s 

Voe Voe 
CLOCK ENABLE 

GND GND 
twill) twlLJ tpLH' tpHL 

VoH VoH 

Q,n ROO 

VoL VoL 

t LH 
VoH 

ROO 

6 ns 6 ns 

VoH Voe 
MAX/MIN D/u 

VoL GND 

VoH 
ROO 

,MAX/MIN 
VOL 

6ns 6ns 

Voe 

LOAD 

GND 

Voe Voe 

50'.l> 
ENABLE 

50$ A-D 
or D/ij 

GND GND 
tpLH• tpHL tpLH• tpHL 

ts th 

VoH Vea 

Qn CLOCK 50$ 

VoL GND 

,------voe 

,-----Vea 
CLOCK 50% 

----------/------GND 
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TC74HC190P/F ---------------­
TC74HC191 P/F 

Icc(Opr.) TEST WAVEFORM 

LOAD 

CLOCK 

ENABLE 

DOWN/UP 

A 

B 

c 
D 

RCO 

Q,A 

Q,B 

Q,C 

Q,D 

MAJV'MIN 
GND I 

I 
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* INPUT TRANSITION TIME IS THE SAME AS 

THAT IN CASE OF SWITCHING CHARACTER­

ISTICS TEST. 



TC74HC192P/F SYNCHRONOUS UP/DOWN DECADE COUNTER 
TC74HC193P/F SYNCHRONOUS UP/DOWN BINARY COUNTER 

TC74HC192P/F 
TC74HC193P/F 

The TC74HC192 and TC74HC193 are high speed CMOS SYNCRONOUS 4-BIT UP/DOWN COUNTERs 
fabricated with silicon gate C2MOS technology. They achieves the high speed operation 
similar to equivalent T,STTI. whi_le maintaining the CMOS low puwer dissipaiton_ These 
counters have a clear inpu.t (CLEAR), a load input (LOAD), load data inputs (A - D), two 
clock inputs(COUNT UP/COUNT DOWN), four count data outputs(QA -QD) and carry and bor­
row outputs. CLEAR is active high and forces QA thru QD outputs low independently of 
the other inputs. LOAD is active low and load the load data when CLEAR input is held 
low. COUNT UP input pulse and COUNT DOWN input pulse independently bring a up-count­
ing or down at the positive going transition of each clock pulse. CARRY and BORROW 
outputs are provided in order to make a cascade connection without external circuitry. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed ....•.•.•...... fMAx=32MHZ(Typ.) at Vcc=SV ....--------------~ 

Low Power Dissipation ..... Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ........• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ..••.•..•....• 10 LSTTL Loads 

Symmetrical Output Impedance •...• IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays .•......•...... tpLH~tpHL 

Wide Operating Voltage Range ......• Vcc(opr.)=2V<u6V 

Pin and Function Compatible with 74LS192/193 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

·-
Supply Voltage Range Vee -0.S<u7 v 
DC Input Voltage VIN -0 . 5 "' V cc+O . 5 v 
DC Output Voltage VouT -o . s "' v cc+o . s v 
Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current 1oUT ±25 mA 

DC Vee/Ground Current Ice ±SO mA 

SOO(DIP)* 
mW Power Dissipation PD 180(MFP) 

I-------
Storage Temperature Tstg -65 "'150 oc 
r----

TL oc Lead Temperature lOsec 300 

* SOOmW 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. 
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DIP16(3Dl6A-P) 

"~ 
MFP16(Fl6GO-P) 

P'IN ASSIGNMENT 

B 1 Voe 

Q,B 2 A 

Q,A 3 CLEAR 

COUNT 
4 3 RJRRJW DOWN 

COUNT 5 2 CARRY 
UP 

Q,O 6 

Q,D 7 0 

GND 8 D 

(TOP VIEW) 
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TC74HC192P/F 
TC74HC193P/F----------------

TIMING DIAGRAM (TC74HC192) 
COUNT 

CLEAR 

DATA {:: INPUT 

COUNT UP 

COUNT L"OWN 

Q.A 

Q.B 

Q,C 

Q,D 

CARRY 

BORROW 

0 7 

---,---.... __ _ 
r-t---+--.,- - - ..., 

L.--­
r---

--+---+ ...... -

-
:-t---i 
--!---' 

- -!---' 

--

890123. 4 321 0987654321 

DON'T CARE UNTIL LOAD GOES 11 L 11 

·1W1{!:h~ 
~ r+- t-~ 1--i r------+=:1 

f--+--J I--

u 

TIMING DIAGRAM (TC74HC193) 

COUNT 

DATA 
INPUT 

COUNT UP 

COUNT DOWN 

Q,A 

0 F O 12345 6 5 43210FEDCBA 9 

~ 1--i 1--i 

:-. 1--1-+--Hl--i ~t- ~ t--1-' r---H 1--ir----f= 
-- 1-- t-+- t---t--' ~ f--H- l--+--1 f--

1-+--H ~-+--+-~~-+--+-~ 

-- 1-­r-+--H 

--t--

T 
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TRUTH TABLE 

COUNT COUNT 
UP DOWN 

_I H 
--

t_ H 

H s 
H l_ 
x x 
x x 

--
LOAD CLEAR 

H L 
---

H L 

H L 

H L 

L L 

x H 

FUNCTION 

COUNT UP 

NO COUNT 

COUNT DOWN 

NO COUNT 

PRESET 

RESET 

X DON'T CARE 

TC74HC192P/F 
TC7 4HC193P/F 

INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 v 

Input Voltage VIN o "'Vee v 

Output Voltage Vo UT o "'Vee v 

Operating Temperature Topr -40 'V 85 oc 
----- -----1 

Input Rise and Fall Time tr, tf 0'V1000 (Vcc=2. OV) 
o 0,5oo(vcc=4.5V) ns 

-{ INPUT 

0 'V 400 (Vec=6. OV) 
GND 

GND 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1. 5 - - 1.5 -
Vrn 4.5 3.15 - - 3.15 - 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 -

VIN=Vrn Iow-20µA 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage or VrL 

Iow-4mA 4.5 4.18 4. 31 - 4.13 -
r0w-5.2mA 6.0 5. 68 5.80 - 5. 6 3 -
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TC74HC192P/F _______________ _ 
TC7 4HC193P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'"85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN=Vrn Io1=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Out put Voltage VOL v 

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 
Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 

Current 
µA 

Quiescent 
Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6nS) 

Ta=25°C Ta=-40<v85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

truL 
6.0 7 13 - 16 -

Propagation Delay Time tPLH 2.0 - 96 190 - 240 

(UP, - Q) 
4.5 - 24 38 - 48 

DOWN tPHL 6.0 - 20 32 - 41 
2.0 - 76 140 - 175 

Propagation Delay Time tpLH 
4.5 - 18 28 - 35 

(UP - CARRY) tpHL 6.0 - 15 24 - 30 

tPLH 2.0 - 76 140 - 175 
Propagation Delay Time 

4.5 - 18 28 - 35 ns 
(DOWN - BORROW) tPHL 6.0 - 15 24 - 30 

Propagation Delay Time 2.0 - 128 250 - 315 
tPLH 

4.5 - 32 50 - 63 
(LOAD - Q) tpHL 6.0 - 27 43 - 54 

tpLH 2.0 - 160 310 - 390 
Propagation Delay Time 

4.5 - 40 62 - 78 
(LOAD - CARRY) tPHL 6.0 - 34 53 - 66 

tPLH 2.0 - 144 280 - 350 
Propagation Delay Time 

(LOAD - BORROW) 
4.5 - 36 56 - 70 

tPHL 6.0 - 31 48 - 60 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

Propagation Delay Time tpLH 2.0 -

(JAM IN - Q) 
4.S -

tpHL 6.0 

Propagation Delay Time tPLH 2.0 -
4.S -

(JAM IN - CARRY) tPHL 6.0 -

Propagation Delay Time tPLH 2.0 -

(JAM ll'l - BORROW) tpHL 
4.S -
6.0 

Propagation Delay Time 2.0 -

(CLEAR - Q) tPHL 4.S -
6.0 -

Propagation Delay Time 2.0 -
tpLH 4.S -

(CLEAR - CARRY) 6.0 

2.0 -
Propagation Delay Time 

tpHL 4.S -
(CLEAR - BORROW) 6.0 -

Maximum Frequency 2.0 3 

(CLOCK) fMAX 4.S 16 

6.0 19 

Minimum Pulse Width tw(H) 2.0 -
(CLOCK) tw(L) 

4.S -
6.0 

Minimum Pulse Width 2.0 -
tw(H) 4.S -

(LOAD) 6.0 -
Minimum Pulse Width 2.0 -

(CLEAR) 
tw(H) 4.S -

6.0 -

Minimum Removal Time 2.0 -
trem 4.S -

(LOAD) 
6.0 -

Minimum Removal Time 2.0 -

(CLEAR) 
trem 4.S -

6.0 

355 

Ta=2S°C 

TYP. MAX. 

116 230 
29 46 

2S 39 

172 330 

43 66 
37 S6 

144 26S 

36 SS 
31 47 

128 24S 

32 49 
27 42 

148 285 

37 S7 
31 48 

148 28S 
37 S7 
31 48 

7 -
29 -

34 -
70 lSO 
17 30 
14 26 

so 100 
12 20 
10 17 

4S 100 

11 20 
9 17 

20 7S 

s lS 

4 13 
s so 
1 10 

1 9 

TC74HC192P/F 
TC74HC193P/F 

Ta=-40,,,8S ° C 

MIN. MAX. 
UNIT 

- 290 

- S8 

- 49 

- 41S 

- 83 
71 

- 34S 

- 69 ns 

S9 

- 30S 

- 61 
S2 

- 3SS 

- 71 
60 

- 3SS 
- 71 

- 60 

2.S -
13 - MHz 

lS 

- 190 

- 38 
- 32 

- 12S 
- 25 
- 21 

- 12S 

- 2S 
21 ns 

- 95 

- 19 
16 

- 6S 

- 13 
11 



TC7 4HC192P/F 
TC74HC193P/F ---------------

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40"-'85 ° C UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

Minimum Set-up Time 2.0 - 40 100 - 125 

(DATA - LOAD) 
ts 4.5 - 10 20 - 25 

6.0 - 9 17 - 21 

2.0 0 0 
ns 

Minimum Hold Time - - -

(DATA - LOAD) 
th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance 
CpD(l) - 66 - - -

Note (1) CpD 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. 

IDD(opr.) 

Icc(opr.) TEST WAVERORM 

P.G. 

* 
50!1 

CLR 

Vee 
Q.A­

(!B 

(!C 

Q,D 

BORROW 

CARRY 

GND 
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* TRANSITION TIME OF INPUT WAVEFOR 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 



SWITCHING CHARACTERISTICS TEST WAVEFORM 

COUNT UP OR 
COUNT DOWN 

Q,n 

CLEAR 

Q,n 

CARRY OR 
BORROW 

tpLH, tpHL 

50% 

Vee 

GND 

"/oH 

Vee 

GND 

Vee 
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J,OAD 

A,B,C,D 

CLEAR 

COUNT UP OR 
COUNT DOWN 

COUNT UP OR 
COUNT DOWN 

TC7 4HC192P/F 
TC74HC193P/F 

Vee 

GND 

GND 

50% 
~----GND 

,..---- Vee 

50% 

GND 

tr em 

r-----vcc 

-+------ G ND 

Vee 

GND 

tr em 



TC74HC194P/F 
TC74HC194P/F 4-BIT PIPO SHIFT REGISTER 

The TC74HC194 a high speed CMOS 4-BIT BIDIRECTIONAL SHIFT REGISTER fabricated 
with silicon C2MOS technology. It achieves the high speed operation similar to equiv­
alent LSTTL while maintaining the CMOS low power dissipation. It consists of parallel 
in, parallel out, 4 ibt register with shift right and shift left input. In parallel 
mode, data of DO~D3 are stored into the internal flip-flops at the low-to-high level 
transition of the clock pulse. Shift right and shift left inputs are inhibited during 
parallel operating mode. In shift right and shift left modes, data from shift right 
and shift left inputs are shifted to the right and to the left by 1 bit, respectively, 
synchronously with the low-to-high level edge of the clock. A direct clear input 
overrides all other inputs, including the clock, and sets all flip-flops to zero. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed fMAx=55MHz(Typ.) at Vcc=5V 

Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity •••.••••. VNrH=VNIL=28% Vcc(Min.) 

Output Drive Capability •••••••••••••• 10 LSTTL Loads 

• Symmetrical Output Impedance ••••• IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ••.••.•••••••.• tpLH~tpHL 

Wide Operating Voltage Range .•••••• Vcc(Opr.)=2V~6V 

Pin and Function Compatible with 74LS194 

ABSOLUTE MAXIMUM RATINGS 
I p ARAMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 ~ 7 v 
1----------------------------+---------t-----------+-----' 
DC Input Voltage VIN -0.5 ~ Vcc+0.5 v 

1----------------------------+--c--- -----------+-------I 
DC Output Voltage VouT -o . 5 ~ v cc+o . 5 v 
~----- - ------ -----i-----------j---------j 

Input Diode Curn 1t IrK ±20 mA 

Output Diode Current loK ±20 mA 
f-- ----+------+----------+----+ 
DC Output Current IouT __ ±_2_s ___ ---+-IllA-
DC Vee/Ground Current Ice ±50 mA 
1--------
Power Dissipation 500(DIP)* 

180(MFP) 
mW 

Storage Temper_a_t_u_r_e ___ +_T~s_t_g:::_--+ __ -_6_s_~_1_s_o __ -t-~0_c--1 
Lead Temperature lOsec TL 300 °C 

1, SOOmW 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 
un ti 1 300mW. 
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16 

DIP16(3Dl6A-P) 

16~ 
l 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

(TOP VIEW) 



TC74HC194P/F 

TRUTH TABLE 

INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
CLEAR CLOCK (),A Q,B Q,C Q,D 

Sl so SL SR A B c D 

L x x x x x x x x x L L L L 

H x x L_ x x x x x x (),AO (),BO (),CO (),DO 

H H H s x x a b c d a b c d 

H L H _J x H x x x x H (),An Q,Bn Q,Cn 

H L H s x L x x x x L (),An Q,Bn (),On 

H H L _J H x x x x x Q,Bn Q,Cn Q,Dn H 

H H L _J L x x x x x Q,Bn Q,Cn Q,Dn L 

H L L x x x x x x x Q,J\O (.),BO Q,CO (),DO 

X: Don't care 
a"-' d: The level of steady state input voltage at input A"-' D respectively 
QAO "-' QDO: No change 
QAn"-'QDn: The level of QA, QB, QC, respectively, before the most-recent positive 

transition of the clock. 

TIMING CHART 

MODE so 
CONTROL 
INPUTS 

Sl 

CLEAR 

SERIAL 
DATA 
IN PUTS 

A 

PARALLEL B 

DATA 
INPUTS c 

D 

(),A 

Q,B 

OUTPUTS 
Q,C 

Q,D 

-------------+------------+~-----

CLEAR LOAD 
SHIFT RIGHT SHIFT LEFT INHIBIT 

C 'AR 
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w 
m 
0 

. - -
Sl 

s 0 ~""'---J 

CLOCK 

CLEAR 

SR 

21 

A 

31 

CK Q. 
R 

B 

4,, 

Q,A 

CK Q, 
R 

c 
51 

D Q; 

CK Q, 
R 

D 

61 
SL 

71 

CK Q, 
R 

r ..... 
0 n 
en ...... ....... 

-lllio ("") 

0 ::c 
....... n 

I~ -co 
-lllio 

3: 
~ .,, 



TC74HC194P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMlT UNTT 

Supply Voltage Vee 2 '\, 6 v 
Input Voltage Vrn 0 "'Vee V 
~---- - ------- --------j 

Output Voltage Vour o ,,, Vee v 
f-------- -- - ·------ - -- ------- -- - -- - - - --------- ------- i------
Operating Temperature T0 pr -40 ''-' 85 °C 
t------ ---- ----------1 ------ - ------ -- --+-------4 
Input Rise and FalJ Time tr, tr 0·1-lOOO(Vc:c=2.0V) 

0 •1. SOO(Vc:c:=4. SV) ns 

0 '\, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40'"85°C 

OUTPUT 

SYMBOL TEST CONDTTTON 
Vee MIN. TYP. MAX. MIN. MAX. 

UNIT PARM!ETER 

1-----------1----+-------------l--+---+--~1----+---+---+--~ 

High-Level 

Input Voltage 

r----------

Low-Level 

Input Voltage 

+--------·----------

High-Level 

Output Voltage 

Low-Level 

Output Voltage 

lnput Leakage 
Current 

2.0 1. 5 I. 'i 

Vrn 4.5 3.15 

I 0-\ 

·i. I '1 \. 

6.0 4.2 I ·1 
1 •• 

---- +--------------- ---t--

2.0 Cl •• , 

VIL 4.5 1. 35 1. 35 v 
6.0 1. 8 1. 8 

6.0 5. 68 5.80 
-----j----- -1 Iow~Um' -----j -----

2. 0 
------1----1----+---+-----I 

VIN=V 1 H j IoL=20µA 4.5 

6.0 

0.0 0.1 

0.0 
0.0 

0.1 

0.1 
- -- ------1 - ----

or VIL 4. S 0.17 0.26 

ToL=5.2mA 6.0 0.18 0.26 
---- +-------- -

1]1~Z=4mA 
--- ------1 - --+ -- - -----1 ---+--·---+---! 

1 IN VIN=Vcc or GND 6.0 ±0.l ±1.0 
--1-----+-. ------- ----- j--------t------- --t-----+----1 µA 

Quiescent 
Supply Current 

Ice VIN=Vcc or GND 
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TC74HC194P/F----------------

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 
Ta=25°C Ta=-40<v85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

t1LH 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 - 64 130 - 165 
4.5 - 16 26 - 33 ns 

(CLOCK - Q) tpHL 6.0 - 14 22 - 28 

Propagation Delay Time 2.0 - 76 150 - 190 

tpHL 4.5 - 19 30 - 38 
(CLEAR - Q) 

6.0 - 16 26 - 33 

Maximum Clock 2.0 6 12 - 5 -
Frequency fMAX 4.5 30 50 - 24 - MHz 

6.0 35 59 - 28 -
tw(H) 2.0 - 30 75 - 95 

Minimum Pulse Width 
4.5 - 8 15 - 19 

(CLOCK) tw(L) 6.0 - 7 13 - 16 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(L) 4.5 - 8 15 - 19 
(CLEAR) 6.0 - 7 13 - 16 

2.0 - 30 75 - 95 
Minimum Set-up Time 

ts 4.5 - 8 15 - 19 
(Sm, Pm) 6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - 40 100 - 125 ns 

ts 4.5 - 10 20 - 25 
(SO, Sl) , 

" - n , ., - 21 u.v " .J../ 

2.0 - - 0 - 0 
Minimum Hald Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 
2.0 - - 25 - 30 

Minimum Removal Time trem 4.5 - - 5 - 6 

6.0 - - 5 - 5 

Input Capacitance Cm - 5 10 - 10 
Power Dissipation 

pF 

Capacitance 
CPD(l) - 103 - - -

Note (1): CpD is defined as the vlaue of internal equivalent capacitance of IC which 
is calculated from thP. operating current consumption without load (ref er to 
Test Circuit.) Average operating current can be obtained by the equation 
hereunder. 

Ice (Opr.) = CpD • Vee • frn +Ice 
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TC74HC194P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6 ns 6ns 6ns 

Vee 
CLOCK 

GND 

Q,A-Q,D CLOCK 

-----l-'~'--< -1------ VoL 
tTLH 

Q,A-Q,D Q,A-Q,D 

PI Vee 

SI -5 0% 50% 50% 

ONll 

ts th ts th 

Vee 

CLOCK - 50% 50% 5o% 50% 

GND 

tw tw 

Icc(Opr.) TEST CIRCUIT 

v00~5v INPUT WAVEFORM 

6 ns 6ns 

P.G. l Vee 
so Vee SR 
CLEAR 
CLOCK Q,A 

P.G.2 SR 

Sl 

c; SL CLOCK 
0 A 
"' I QP GND 

D 
GND 6ns 6 ns 
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TC74HC195P/F-----
TC74HCl 95P /F 4-B IT PARALLEL SHIFT REGISTER 

The TC74HC195 is a high speed CMOS 4-BIT SHIFT REGISTER fabricated with silicon 
gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. This register features paral­
lel outputs, J-K serial inputs, shift/load control input, and a direct overriding 
clear. The parallel-in or serial-in modes are controlled by the SHIFT/LOAD input. 
When the SHIFT /LOAD input is held low, the parallel mode operation is designated, 
The data of A"'D inputs is loaded into the internal register and appears at the 
outputs after the positive transition of the clock. When the SHIFT /LOAD input is 
held high, the serial mode operation having J, K- logical inputs is designated and four 
flip-flops perform shifting at the positive transition of the clock. A direct clear 
input overrides all other inputs, including the clock, and sets all flip-flops to 
zero. All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES: 

High Speed ............... fMAX=SSMHz(Typ.) at Vcc=SV 

Low Power Dissipation .•••.. Icc=4µA(Max.) at Ta=25°C 

II i ~;Ii Noise Immunity •.•.•••.• VNrn=VNIL=28% Vcc(Min.) 

Out put Drive Capability .••••••••••••• 10 LSTTL Loads 

Symmetrical Output Impedance •.••• IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

Wide Operating Voltage Range ••••••• Vcc(Opr. )=2V 00 6V 

Pin and Function Compatible with 74LS195 

ABSOLUTE MAXIMUM RATINGS 

I PARAMETER I SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage 
------ -------·- --------

DC Output Voltage 

Input Diode Current 

VIN 

VouT 

IrK 

VALUE 

-0. 5""' 7 

-0. 5 ""' V cc+O. 5 

-o. 5 ""' v cc+o. 5 

±20 

UNIT 

v 
v 
v 
mA 

- ---- ------- ---- -----------+-
Output Diode Current 

DC Output Current 

DC Vee/Ground Current 

Power Dissipation 

Storage Temperature 

Lead Temperature lOsec 

±20 mA 
, -----~-~-· ----- --·-----+----

Tstg 
-------
TL 

±25 

±50 

500 (DIP)"' I 
180(MFP) 

-65 ""'150 

mA 

mA 

mW 

oc 
----------+------! 

300 oc 

"' 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 
un ti 1 300mW. 
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DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

CLEAR 1 6 Vee 

J 2 5 Q,A 

R :i 4 Q,B 

3 Q,C 

B 5 2 Q,D 

c 6 l Q,n 

0 CLOCK 

9 SHIFT/ 
LOAD 



TC74HC195P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

CL!CAR SHH'1'/ Sl!lEIAJ, P AJ-{ALLI!lL -
-- CLOCK ~~--- -------1 Q,1\ Q,B QC Q,D Q,IJ 
LOAD J K 1\ ~ c D 

L x x x x x x x x L L !J u H 

H L _J x x a b c d a b c ci d 

H x L x x x x x x Q,AO Q,BO Q,CO Q,DO Q,DO 

H H __j L H x x x x Q,An Q,An Q,Bn Q, C n Q, C n 

H H _J L L x x x x L Q,An Q,Bn Q, C n QC n 

II H __J H H x x x x H Q,Ao Q,Bn Q, Cn QCn 

H H __J H L x x x -x Q,1\n Q,An Q,Bn Q.C n Q.c n 

X: Don't care 
QAO 0, ADO: No change 
QAn"-'QDn: The level of QA, QB, QC, respectively, before the most-recent positive 

transition of the clock. 
a ... d, d: The level of steady state input voltage at inputs A"-' D respectively. 

LOGIC DIAGRAM 

Cl,QCK 

SHIFT/LOAD 
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TC74HC195P/F----------------

TIMING CHART 

CLOCK 

SHIFT/LOAD 

J 

--, 
Q,D --'-------' 

(FIRST STAGE) 

FUNCTION 
I I L 
1~ESETI !"oA:r.; 1. 

(RESET) 
NO 
RETURN SET HETURN 

--------T----+-~---T 

SHIFT 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 

Input Voltage VIN O ""Vee 
r------ --------------t------ !------ ---------r----. 
Output Voltage VouT O ci_, Vee 

----------~-- --j--~--+--------------r------

Ope rating Temperature Topr -40"" 85 
r-----~- ··-------------,c------+-----------+----1 
Input Rise and Fall Time tr, tf 0'\,1000(Vee=2.0V) 

0 o,500(Vee=4.SV) 

0 '\_, 400 (Vee=6. OV) 
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(RESET) 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 



---------------- TC74HC195P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40'C85°C 
PARAMETER SYMBOL TEST CONDITION Vee MIN. TYP. MAX. MIN. MAX. UNIT 

High-Level 
Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output Voltage 

Vrn 

or VIL 

2.0 1.5 
4.5 3.15 

6.0 4.L 

2.0 
4.5 

6.0 

2.0 

Iow-20µA 4.5 
6.0 

I 0w-4mA 4.5 

IoH=-5. 2mA 6.0 

1.9 2.0 
4.4 4.5 
5.9 6.0 

4.18 4.31 

5.68 5.80 

0.5 
1. 35 

1. 8 

1. 5 
3.15 

4 . .2 

1. 9 

4.4 
5.9 

4.13 

5. 63 

Low-Level 6.0 

0.0 

0.0 
0.0 

0.1 

0.1 
0.1 

Output Voltage VoL or VIL -------+---+--·-··--+---+-----+--
IoL=4mA 4.5 - 0.17 0.26 -

IoL~S.2mA 6.0 - 0.18 0.26 

0.5 
1. 35 

1. 8 

0. 1 

O. I 

0. I 

(). 33 

0.33 

v 

v 

v 

v 

------ -- -- --j-V:wVrnl !' - IoL=20µA ~:~ 

1-------- - ---- ------+--- -- -------- ----l--+-----+----1----+------+----+-----; 

Input Leakage 
Current Im Vrn=Vcc or GND 6.0 ±0.1 ±1.0 

----------- ---t----- - -+---1 ----+---+-------+----+-----; 
Quiescent 
Supply Current Icc Vrn=Vcc or GND 6.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 

TEST .------I 
PARAMETER SYMBOL CONDITION Vee MIN. 

tTLH 2,0 -
Output Transition Time 4.5 -

tTHL 6,0 -
Propagation Delay Time tpLH 2.0 -

QD) 
4.5 -

(CLOCK - Qn, tpHL 
6.0 -

Propagation Delay Time tpLH 
2.0 -

(CLR - Qn, 
- 4.5 -QD) tpHL 6.0 -

2.0 6 
Maximum Clock Frequency fMAX 4.5 32 

6,0 38 

367 

4.0 40.0 

Ta=25°C Ta=-40"'85°C 

TYP. MAX. MIN. MAX. 

30 75 - 95 
8 15 - 19 
7 13 - 16 

76 145 - 180 
19 29 - 36 
16 25 - 31 

84 160 - 200 
21 32 - 40 
18 27 - 34 

13 - 5 -
51 - 27 -
60 - 32 -

µA 

UNIT 

ns 

MHz 



TC74HC195P/F---------------

AC ELECTRICAL CHARACTERISTICS (Continued) 

TEST ,.--- Ta=25°C T a=-40'V85 ° C 
PARAMETER SYMBOL CONDITION Vee UNIT 

MIN. TYP. MAX. MIN. MAX. 

tw(L) 2.0 - 30 75 - 95 
Minimum Pulse Width 4.5 - 8 15 - 19 

(CLOCK) tw(H) 6.0 - 7 13 - 16 
----+--

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLR) 
tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

2.0 - 15 50 - 65 
Minimum Set Up Time ts 4.5 - 4 10 - 13 ns 

(PI) 6.0 - 3 9 - 11 

I I 2.0 - 30 75 - 95 I I Minimum Set Up Time ts 4.5 8 15 19 -1-- - - ns 
(J, K, S/L) 6.0 - 7 13 - 16 

t------
2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 
6.0 - - 0 - 0 

2.0 - 5 25 - 30 
Minimum Removal Tlme trem 4.5 - 1 5 - 6 

6.0 - l 5 - 5 
-------+-- ~-

Input Capacitance CTN - 5 10 - 10 
f-- pF 

Power Dissipation 
CpD(l) 115 - - - -

Capacitance 

Note(l) CpD 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. 
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----------------TC74HC195P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

GND 

Vou 

VoL 

A,B,C,D Vee 

J ,K,S/L 
GND 

ts th 

-------Vee 

CLOCK 
GND 

Icc(o r.) TEST CIRCUIT 

Veo=5V 

CLEAR Vee 

J 
C<A 

SHIF'I'./LOAD C<B 
P.O. GLOCK C<C 

* K C<D 
CJ A C<D 
0 

"' B 
() 

D GND 
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CLEAH 

50% 
CLOCK 

GND 

Voll 

50% 

50% 

* TRANSITION TIME OF INPUT WAVEFORM 

IS THE SAME AS THAT IN CASE OF 

SWITCHING CHARACTERISTICS TEST· 



TC74HC221P/F-----
TC74HC221P/F DUAL MONOSTABLE MULTIVIBRATOR 

The TC74HC221 is a high speed CMOS DUAL MONOSTABLE MULTIVIBRATOR fabricated with 
silicon gate C2MOS technology, 
It achieves the high speed operation similar to equivalent LSTTL while maintaing the 
CUOS 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 
(tr=tf=l sec). Because of schmitt-trigger input function. The device may also 
be triggered by using CLR INPUT (Positive-edge input). After triggering, Output 
keeps MONOSTABLE STATE for the time period determined by external resistor Rx and by 
external capacitor Cx. "L" level CLR input breaks this STABLE STATE. Next coming 
new trigger in MONOSTABLE period is not effected. Limitation for Cx and Rx is as 
follows. 

External capacitor Cx ••••••.••.••• 
External resistor Rx ••••••.•••.••• 

no limitation 
v cc=2 • ov from 
Vcci;,3,0V from 

All inputs are equipped with 
transient excess voltage. 

protection circuits against 

FEATUR.f:S: 
High Speed .•••••••••••..••• tpd=32ns(Typ.) at Vcc=SV 

• Low Power Dissipation •••••• 
Standby State Icc=4µA(Max.) at Ta=25°C 
Active State Icc=200µA(Typ.) at VCC=SV 

Output Drive Capability •••••••••••••• 10 LSTTL Loads 
Symmetrical Output Impedance •••• JIOHl=IoL=4mA(Min.) 
Balanced Propagation Delays ••••••••••••••• tpLH=:tpHL 
Wide Output Pulse Width Range •••• tw(OUT)=lSOns"' 60s 

over at Vcc=4.5V 
• Pin and Function Compatible with LS221 

ABSOLUTE MAXIMUM RATINGS 
I p ARAMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5"' 7 V 
r------------------+- ----r----------------t-----1 

DC Input Voltage VIN -0. 5 "'Vcc+O. 5 V 
1-------------- --- - ------r----, 

DC Output Voltage Vo UT -0. 5 cc V cc+O. 5 V 
f--------------- --- -----+-- -- ---+--- --------+-----l 
Input Diode Current IIK ±20 mA 

1-----------------------------+-------+--------------+----
0utput Diode Current IoK ±20 mA 
I---------------------+------- - ---------+----
DC Output Current IouT ±25 r----- ---- ---- -----+---------j ------------t-----1 

DC Vee/Ground Current Ice ±50 mA 

mA 

f--------------------------l--- ---+-----------1------t 
Power Dissipation PD 500 (DIP) ;, mW 

180 (MFP) 
!--------------------+------ t------------+------< 
Storage Temperature Tstg -65"'150 °C 
!--------------- --+------+---------+----! 

Lead Temperature lOsec TL 300 °C 

7• 500mW in the range of Ta=-40°C<u65°C and from Ta=65°C 

5krl to lMrl 
lkD to lMD 
static discharge or 

DIP16( 3Dl6A-P) 

16~ 
1 

MFP16(Fl6GO-?) 

PIN ASSIGNMENT 

lA 1 16 

lB 2 15 

lOLR 3 14 

lQ, 4 13 

2Q, 5 12 

20x 6 11 

2Rx/Ox 7 10 

GND 8 g 

up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 

(TOP VIEW) 
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Voe 

lRx/Ox 

lOx 

lQ, 

2Q, 

20:LR 

2B 

2A 



----------------TC74HC221P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

NOTE X:DON'T CARE -A B CL Q, Q: 
t_ H H JL Lr OUTPUT ENABLE 

x L H L.6 H.6 INHIBIT 
.6: EXCEPT FOR MONOSTABLE PERIOD 

ii x H L.6 H"" INHIBIT 

L s H _fl_ u- OUTPUT ENABLE 

L H s _n_ LJ OUTPUT ENABLE 

x x L L H INHIBIT 

BLOCK DIAGRAM 

A-1-<-r--...I 
IL 

B ---<--'I 
2 

Vee 

13 Q, 

4 

A _.:::..9~,Tl.~I 

B 10 

Dx 
.--.i--., 
I ' 

+I I 

5 Q, 

12 ii: 

11 

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 

(2) External diode Dx (CRAMPING DIODE) 

External capacitor is charged to Vee 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 Vee falls dowen 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 Vee 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. In the 
case of large Cx, limitation of falling down time of voltage supply is as 
follows 

tf;::; (Vee - o. 7) • Cx/20mA 

(tf is the time from voltage supply turning off to level of 
voltage supply becoming 0.4 Vee) 

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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SYSTEM DIAGRAM 

ex 

Vee 

A D 

B CK 

OLR 

TIMING CHART 

B 

Rx/Cx 

Q, I 
~ I 

I. tw 

Q, 
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F/F 

Vref 
H 

GND 

Vee 

GND 

~-----+------- Vee 

l tw 
_1 

I 

I 

GND 

Voe 
~~-- VrefH 

~~-;---- VrefL 
_____,c----- GND 

-- VoH 

~-- VoL 

1. tw 



----------------TC74HC221P/F 

FUNCTIONAL DESCRIPTION 
(1) Stand-by state 

External capacitor is fully charged to Vee 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. 

(2) 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 CLR 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 tran­

sistor. 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. In the case ex.Rx are large 

enough and it could be ignored the discharge time of capacitor and delay in IC, 

the width of output pulse tw(OUT) is as follows. 

tw(OUT) ; 0.70 Cx Rx 

(3) Reset operation 

CLR is normally "H". If CLR 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 Vee level. This means if CLR input 

becomes "L", IC becomes waiting state both in operating and non-operating state. 
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TC74HC221P/F----------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 "-6 

Input Voltage VIN o "-Vee 

Output Voltage VOUT o "'Vee 
Operating Temperature Topr -40 "'85 

Input Rise and Fall Time ty, tf 
0 "' 1000 (V CC=2. OV) 
o "' 500CVcc=4.5V) 

(CLR Only) o "' 40o(Vcc=6.0V) 
Ef{ternal Capacitor Cx No Limitation 
External cvcc=2.ov) 5K"' lM 
Resistor (Vcc~3. OV) 

Rx 
lK"- lM 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 

Input Voltage 
vrn 4.5 

6.0 
2.0 

Low-Level 
Input Voltage VIL 4.5 

6.0 

2.0 
High-Level Io:tt=-20µA 4.5 
Output Voltage VoH 

Vrn= 6.0 

(Q, Q Output) 
VIH or VIL IoH=-4mA 4.5 

IoH=-5.2mA 6.0 

2.0 
Low-Level IoL=20µA 4.5 
Output Voltage VOL Vrn=Vrn 6.0 

(Q, Q Output) or VIL 
IoL=4mA 4.5 
IoL=5.2mA 6.0 

Input Leakage 
Im Vrn=Vcc or GND 6.0 Current 

R/C Terminal 
Off-State IIN Vrn=Vcc or GND 6.0 
Current 

Quiescent Ice Vrn=Vcc or GND 6.0 Supply Current 

Active-State * Vrn=VCC or GND 2.0 

Supply Current 
Ice' 

R/Cext=0.5Vcc 4.5 
6.G 

*: per Circuit 

374 

UNIT 

v 
v 
v 
oc 

ns 

F 

rl 

MIN. 

1. 5 
3.15 
4.2 
-
-
-

1. 9 
4.4 
5.9 

4.18 
5.68 

-
-
-
-
-

-

-

-
-
-
-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40"-85 ° C 
TYP. MAX. MIN. MAX. 

- - 1. 5 -
- - 3.15 -
- - 4.2 -
- 0.5 - 0.5 

- 1. 35 - 1. 35 
- 1. 8 - 1. 8 

2.0 - 1. 9 -
4.5 - 4.4 -
6.0 - 5.9 -
4.31 - 4.31 -
5. 80 - 5.63 -
o.o 0.1 - 0.1 
o.o 0.1 - 0.1 
o.o 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±0.1 - ±1.0 

- ±0.5 - ±5.0 

- 4.0 - 40.0 

40 120 - 160 

0.1 0.3 - 0.4 
0.2 0.6 - 0.8 

OUTPUT 

UNIT 

v 

µA 

µA 

mA 
mA 



----------------TC74HC221P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
r---1 Ta=25°C Ta=-40<v85°C 

UNIT Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition tTLH 2.0 - 30 75 - 95 

Time tTHL 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Propagation Delay tpLH 2.0 - 144 280 - 350 
Time 4.5 - 36 56 - 70 

(A,B TRIGGER-Q,Q) tpHL 6.0 - 31 48 - 60 
Propagation Delay tpLH 2.0 - 164 310 - 390 

Time 4.5 41 62 - 78 
tpHL -

(CLR TRIGGER-Q,Q) 6.0 - 35 53 - 66 ns 
Propagation Delay tpLH 2.0 - 108 210 - 265 

Time 4.5 - 27 42 - 53 
(CLR-Q,Q) tpHL 

6.0 - 23 36 - 45 
Minimum Trigger tw(H) 2.0 - 30 75 - 95 

Pulse Width 4.5 - 8 15 - 19 
tw(L) 6.0 - 7 13 - 16 

Minimum Clear 2.0 - 30 75 - 95 

Pulse Width tw(L) 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

~ 

Output Pulse Width 
Error. totw0uT - ±1 - - - ·,1, 

Between Circuits 
In same Package 
Minimum Removal 2.0 - - 0 - 0 

Time trem 4.5 - - 0 - 0 
(A,B TRIGGER) 6.0 - - 0 - 0 
Minimum Removal 2.0 - - 0 - 0 

Time trem 4.5 - - 0 - 0 ns 
(CLR TRIGGER) 6.0 - - 0 - 0 
Minimum Output two UT Cx=O 2.0 - 490 1450 - 1825 

Pulse Width (MIN) 
Rx=5kll(Vcc=2V) 4.5 - 190 290 - 365 
Rx=lkll(Vcc=4.5, 6V) 6.0 - 170 260 - 325 
Cx=0.01\JF 2.0 72 85 98 72 98 
Rx=lOhll 4.5 72 80 88 72 88 µs 

6.0 72 80 88 72 88 
Output Pulse Width twOUT 

2.0 0.67 0.67 0.83 Cx=O.lµF 0.75 0.83 
4.5 0.67 0.73 0.79 0.67 0.79 ms 

Rx=lOkll 6.0 0.67 0.73 0.79 0.67 0.79 
Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

CPD(l) - 109 - - -
Capacitance 

Note(l): CpD is defined as the value of internal equivalent capacitance of IC which is 
calcualted from the operating current consumption without load (refer to Test 
circuit). Average operating current can be obtained by equation hereunder. 

Icc(opr.)=CpD ·Vee· fIN+Icc' • Duty/lOO+Icc/2 (per monostable) 

(Ice': Active Supply Current, Duty: %) 
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TC74HC221P/F---------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

-------Vee Veo 
B 

B ------- GND GND 

tw 6ns 6ns 

VoH Vee 

Q, 50% eLR 

VoL GND 
tw OUT 

VoH VoH 

Q, 50% Q, 

tpHL -- VoL VoL 

VoH 

VoL 

tpLH 

B 
~:% ______ Vee 

A. GND - __ ./I ---f= 
Vee 

ULR 
GND -

I 

I Vee 

CI,R 

Hc~.c,~ GND 

A - - --1-, Vee 

I \ 50% 
B '------- GND 

tr em 

Icc(opr.) TEST WAVEFROM 
Vee 

Ice i 
LJ 

R,: 
Vee 

eLR Q, 

B ex 

P.G Q, 
A 

Q, 

Cl 
Q:-

0 

"' Iee(opr.) 

* INPUT TRANSITION TIME 6ns , 

V1H~Vcc,VIL~GND 

376 



---------------TC74HC221P/F 

OUTPUT PULSE WIDTH CONSTANT,·K-SUPPLY VOLTAGE 

0.6,____, _ __.. _ __j__.....J__..J..__.L__J___.l_.....J 

2 3 4 5 6 

SUPPLY VOLTAGE VccM 
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twOUT - Cx CHARACTERISTICS (TYP.) 

-j.."-p.1---- 1~--

1-+-+ 

-t-+ 

--+-

EXTERNAL CAPACITOR ex (pl•') 



TC74HC237P/F 
TC74HC237P/F 3-T0-8 LINE DECODER/LATCH 

The TC74HC237 is a high speed CMOS 3-T0-8 LINE DECODER ADDRESS 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 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 high. Enable input Gl is held 
"L" level or G2 is held "H" level, decoding function is inhibited and all the 8 
outputs go low. 
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 tpd=2lns(Typ.) at Vcc=SV 

Low Power Di?sipation •.•... Icc=4µA(Max.) at·Ta=25°C 

·High Noise Immunity ......... VNrH=VNrL=28% Vcc(Min.) 

•Output Drive Capability .............. 10 LSTTL Loads 

•Symmetrical Output Impedance ..•.. JioHJ=IoL=4mA(Min.) 

•Balanced Propagation Delays •.............. tpLH~tpHL 

• Wide Operating Voltage Range ....... Vcc(Opr.)=2V rv 6V 

• Inverting type of the 74HC137 

ABSOLUTE MAXIMUM RATINGS 
I p ARAMETRR I SYMROL VALllF UNTT 

Supply Voltage Range Vee -0.5 cc 7 V 
r-·-----·-···--------· .... - ________________ ......,... __ ___, 

DC Input Voltage VrN -0.5ccVcc+0.5 V 
~---· ··- -·---~----- ---------+-----l 

DC Output Voltage VoUT -0.5 cc Vcc+0.5 V 
<------ -------· . -----+--------------------+-----t 
Input Diode Current IrK ±20 mA 
!-------------· ---- ------ ---------------t-----1 

Output Diode Current IoK ±20 mA 
1--------·---·· ·-·------ --- - ·- +---------- ---
DC Output Current IouT ±25 mA 

1--·--· -------------+-··--
DC Vee/Ground Current Ice 

Power Dissipation PD 

~-=age Temper~--~u~­
Lead Temperature lOsec 

Tstg 

TL 

:c50 mA 

SOO(DIPP mW 

180(MFP) 

-65 'C 150 oc 

300 oc 

"' 500mW in the range of Ta=-L,0°C cc 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
un t i 1 30 OmW . 
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DIP16(3Dl6A-P) 

"9 
MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

A l 16 Voe 

B 2 15 YO 

0 3 c 14 Yl 

GL 4 GL 13 Y2 

G2 5 G2 12 Y3 

Gl 6 Gl ll Y4 

Y7 7 Y7 10 Y5 

GND 8 g Y6 

(TOP VIEW) 



TRUTH TABLE 

INPUTS 

ENABLE SE LEG T 

GL G2 Gl c B 

x y L v x 
x H x x x 
L L H L L 

L L H L L 

L L H L H 

L L H L H 

L L H H L 

L L H H L 

L L H H H 

L L H H H 

H L H x x 

X DON'T OARE 

LOGIC DIAGRAM 

SELECT 

ENABLE 
INPUTS I Gl 6 

::~; 

A YO Yl 

x L L 

x L L 

L H L 

H L H 

L L L 

H L L 

L L L 

H L L 

L L L 

H L L 

x OUTPUT 
H; ALL 
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OUTPUTS 

Y2 Y3 Y4 Y5 

L L L L 

L L L L 

L L L L 

L L L L 

H L L L 

L H L L 

L L H L 

L L L H 

L L L L 

L L L L 

CORRESPONDING TO STORED 
OTHERS,L 

TC74HC237P/F 

Y6 Y7 

L L 

L L 

L L 

L L 

L L 

L L 

L L 

L L 

H L 

L H 

ADDRESS, 

Y6 

Y7 

DATA 
OUTPUTS 



TC74HC237P/F----------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage Vrn 

Output Voltage VouT 

Operating Temperature Topr 

Input Rise and Fall Time tr, tf 

DC ELECTRICAL CHARACTERISTICS 

LIMIT 

2 '\, 6 

o "'Vee 

o "'Vee 

-40 '\, 85 

0o,1000 (Vee=2. OV) 
0 ~,500(Vec=4.5V) 
0 '\, 400 (Vcc=6. OV) 

UNIT 

v 
v 
v 
oe 

ns 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Voe Voe 

GND 
GND 

Ta=25°C Ta=-40cc85°e 
PARAMETER SYMBOL TEST CONDITION .---+---.------,---+----,-----! UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 

Input Voltage 
Vrn 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 
4.5 Low-Level VIL 

Input Voltage 6 .o 

f----------+------ ~:N~:~l;_::, 0:-, A 264 :. 005 
High-Level 

VoH 
Output Voltage or VIL 

1. 9 

4.4 
5.9 

4.18 

2.0 
4.5 
6.0 

4. 31 I LOH=-4rnA 4.5 

IoH=-5.2mA 6.0 5.68 5.80 

0.5 
1. 35 

l. 8 

1. 5 
3.15 

4.2 

1. 9 

4.4 
5.9 

4.13 

5. 63 

0.5 
1. 35 

1. 8 

v 

v 

v 

!------------·-·-· ·---- ·--·--··------t---···------ -·---t---+------t----t------t-----+---

Low-Level Vrn=Vrn 

Output Voltage or VIL 

2. 0 - 0.0 0.1 - 0.1 

lo1=20µA 4.5 - 0.0 0.1 
6.0 o.o 0.1 

0.1 
0.1 

r-------+--t----+----+-----+-----+----

I o L= 4 mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

v 

f-------------+------t---------'----------r-----;---+---+----+-----t----t---1 
Input Leakage 

Current IIN Vrn=Vce or GND 6.0 ±0.l ±1. 0 

40.0 
1----------l-----+------------------+-----+----+----+---+-----t----< 
Quiescent 
Supply Current 

6.0 4.0 
µA 
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----------------TC74HC237P/F 

AC ELECTRICAL CHARACTERISTICS (CL=SOpF, Input tr=tf=6ns) 

,---I Ta=25°C Ta=-4 0"'8 5 ° C 
PARAMETER SYMBOL TEST CONDITION 

Vee 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 
tTHL 

4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 76 150 - 190 

4.5 - 19 30 - 38 
(Gl - Y) tpHL 6.0 - 16 26 - 33 t--------

tpLH 2.0 - 76 150 - 190 
Propagation Delay Time 

4.5 - 19 30 - 38 
(G2 - Y) tpHL 

6.0 16 26 33 - -

Propagation Delay Time tpLH 2.0 - 104 200 - 250 
4.5 - 26 40 - so 

-

- Y) tpHL (GL 
34 43 6.0 - 22 -

t---- ns 

Propagation Delay Time tpLH 2.0 - 92 180 - 225 

4.5 - 23 36 - 45 
(A, B, C - Y) tpHL 

20 31 38 6.0 - -
2.0 - 30 75 - 95 

Minimum Pulse Width 
4.5 tw(L) - 8 15 - 19 

(GL) 
6.0 - 7 13 - 16 

2.0 - 12 so - 65 
Minimum Set Up Time 

ts 4.5 - 3 10 - 13 
(A, B, c - Ci) 

6.0 - 3 9 - 11 

2.0 - - 25 - 30 
Minimum Hold Time 

th 4.5 - - 5 - 6 
(A, B, c - GL) 

6.0 - - 5 - 5 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance 
CpD ( 1) - 68 - - -

Note (1): CpD 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 ·Vee • frn +Ice 
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TC74HC237P/F----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6 ns 6ns 

A,B,C 

A,B,O 50% 

Gl,G2 

Yn 

GL 

Icc(Opr.) TEST CIRCUIT 

v00 ~5v 

Gl YO 

p. G. A 

* B 

c 

* INPUT TRANSITION TIME IS THE SAME 
GL 

AS THAT IN CASE OF SWITCHING 
G2 Y7 CHARACTERISTICS TEST 
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TC74HC237P/F 

TYPICAL APPLICATION 

STROBE 

DECODER 
ENABLE 

INPUT 
ADDRESS 

r
xo 
Xl 

X2 

X3 

X4 

X5 

_( l __( 

GL C B A G2 Gl 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

I I I TT 
'---------L-- -~ 

1 Q_ I 1 _n_T 1 t c' 1 
GL c B A G2 Gl GL c B A G2 Gl GL c B A q;; tl j 

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 YO Yl Y2 Y3 Y4 Y5 Y6 Y7 YO Yl Y2 Y3 Y4 Y5 Y6 Y'I 

TTTTTTTT TTTTTTTT TTTTTTTT 
01234567 8 9 10 ll 12 13 14 15 16 17 18 l9 20 21 22 23 
'------~~~~~~~~~~~~~~~~~~~~~~~~~~~__/ 

OUT PUTS 

6 Line to 64 Line Decoder with Input Address Storage 
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TC74HC238AP/AF 
3-T0-8 LINE DECODER 

The TC74HC238A is a high speed CMOS 3-to-8 
DECODER fabricated with silicon gate C2MOS 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(YO-Yl)will go 
high. 

When enable input Gl is held low or either G2A or G2B 
is held high,decoding function is inhibited and all the 
outputs golow. 

Gl,G2A,and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systen1s. 

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

l•'l•: ;\TURES: 
• l !ig·h Speed······························ tpd=l4ns(Typ.)at Vcc=5V 
•Low Power Dissipation ............ Icc=4µA(Max.)at Ta=25'C 
• lligh Noise Immunity ............... V'\JH =V:-;1L=28% Vcc(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 
•Symmetrical Output Impedance ... I Im I =IoL=4mA(Min.) 
• Balanced Propagation Delays ... · ·· tpui "'tpJ IL 

• Wide Operating Voltage Range ··· Vee( opr) =2V ~6V 
•Pin and Function Compatible with 74LS238 

IEC LOGIC SYMBOL 

BIN/OCT (15) 
A YO 
B (14) Yl c 

(13) Y2 
(12) Y3 
(11) Y4 
(10) 

Y5 

EN 
(9) Y6 
(7) Y7 

384 

A 

B 
c 

PIN 

16~ 
1 

DIP16 (3016A-P) 

16~ 
1 

MFP16 (F16GC-P) 

ASSIGNMENT 
-·-------· 

A 16 Vee 
B 2 15 YO 
c 3 14 Y1 

G2A 4 13 Y2 

G2B 12 Y3 

GI 6 11 Y4 

Y7 10 Y5 

GND 8 9 YS 

(TOP VIEW) 

(15) YO 
(14) YI 

2 (13) Y2 
(12) Y3 
(11) 

Y4 
(10) 

Y5 
(9) Y6 
(7) Y7 



---------------TC74HC238AP/AF 

TRUTH TABLE 

INPUTS OUTPUTS 

ENABLE SELECT SELECTED OUTPUT 

G1 G2A G2B c B A YO Y1 Y2 Y3 Y4 VS Y6 Y7 

L x x x x x L L L L L L L L NONE 

x H x x x x L L L L L L L L NONE 

x x H x x x L L L L L L L L NONE 

H L L L L L H L L L L L L L YO 

H L L L L H L H L L L L L L Y1 

H L L L H L L L H L L L L L Y2 

H L L L H H L L L H L L L L Y3 
1--

H L L H L L L L L L H L L L Y4 

H L L H L H L L L L L H L L VS 
H L L H H L L L L L L L H L Y6 

H L L H H H L L L L L L L H Y7 

X:Don't care 

SYSTEM DIAERAM 

Yo 

Y1 

Y2 

SELECT Y3 
DATA INPUTS OUTPUTS 

Y4 

Y5 

Y6 

{~2A 
Y7 

ENABLE G2B INPUTS 
G1 
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TC74HC238AP/AF---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range Vee 
DC Input Voltage VIN 
DC Output Voltage VouT 
Input Diode Current IIK 
Output Diode Current IoK 
DC Output Current IouT 
DC Vee/Ground Current Ice 
Power Dissipation PD 
Storage Temperature Tstg 
Lead Temperature lOsec TL 

VALUE 

-0.5 - 7 
-0.5 -Vcc+0.5 

-0.5 -Vcc+0.5 
±20 

±20 

±25 

±50 

500(DIP) */180(MFP) 
-65 -150 

300 

UNIT 

v 
v 
v 

mA 

mA 
mA 

mA 

mW 
oc 
,--oc 

*500m W in the range of Ta= 
-40'C- 65'C. From Ta=65°C 
to 85'C a derating factor of 
-lOm W l°C shall be applied 
until 300mW. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Vee 2-6 v 
Input Voltage VIN 0 -Vee v 
Output Voltage VocT 0 -Vee v 
Operating Temperature Topr -40 - 85 oc 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) ns 

o - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

Hie-h-LPvAl 
Input Voltage 

Low-Level 
Input Voltage 

High-Level 
Output Voltage 

Low-Level 
Output Voltage 

SYMBOL TEST CONDITION 
Vee 

Ta=25°C Ta=-40 -85°C UNIT 
MIN. TYP. MAX. MIN. MAX. 

2. 0 
4. 5 
6.0 

1.5 - - 1.5 -

2. 0 
4.5 
6.0 

3. 15 
4. 2 

2.0 1.9 2.0 
ViN = Im =-20 µA 4. 5 4. 4 4. 5 
VmorV1L 6. 0 5. 9 6. 0 

IOH =-4 mA 4. 5 4. 18 4. 31 
IOH =-5. 2mA 6. 0 5. 68 5. 80 

0.5 
1. 35 
1. 8 

3. 15 
4.2 

1. 9 
4.4 
5.9 
4. 13 
5.63 

- v 

0.5 
1. 35 v 
1. 8 

- v 

2. 0 - 0. 0 0. 1 - 0. 1 
ViN = IoL =20 µA 4. 5 - 0. 0 0. 1 - 0. 1 
v v 6. 0 - 0. 0 0. 1 - 0. 1 v 

!Hor IL IoL =4 mA 4.5 - 0.17 0.26 - 0.33 

1--------+----4-----~I~o=L_=~5~·~2~m_A_+_6. o ___ - _ __o_. _18___,_o_._2_6-+-----+--o_. 3_3_ 
lnputLeakageCurrent IN V1c;=VccorGND 6.0 - - ±0.1 - ±1.0~ 
Quiescent Supply Current Ice V1N = V cc or GND 6. 0 - - 4. 0 - 40. 0 µ 
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--------------- TC74HC238AP/AF 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLI I - 4 8 
tTllL 

Propagation Delay Time tpU! - 14 26 ns (A,B,C-Y) 1J>HL 
Propagation Delay Time tpLJ-j - 14 26 (G,G-Y) !m1L 

AC ELECTRICAL CHARACTERISTICS(CL =50pF ,Input t,=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
trnL 6.0 - 7 13 - 16 c--

2.0 
ns 

Propagation Delay Time 
- 50 150 - 190 

tpLH 4.5 - 17 30 - 38 (A,B,C-Y) tplJL 6.0 - 15 26 - :i2 

I 
2.0 - 50 150 I DO 

Propagation_Pelay Time tpu-1 
4.5 - 17 30 :lH (G,G-Y) tpHL 
6.0 - 15 26 :i2 

JpF 
Input Capacitance C1i\ 5 

---
- 10 - 10 

Power Dissipation Capacitance CPD(l) - 53 - - -

Note(]) Cm 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: 

lee (pt) =CPD • Vee. f1:.: +Ice 
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TC7 4HC240AP/ AF 
TC7 4HC241 AP/ AF 
TC7 4HC244AP/ AF 

INVERTED. 3-STATE OUTPUTS 
NON-INVERTED. 3-STATE OUTPUTS 

OCTAL BUS BUFFER 
TC74HC240AP/ AF 
TC74HC241A P/ AF 
TC74HC244AP/AF NON-INVERTED 3-STATE OUTP,..=U"-T"'"-=-S-----------~-~ 

The TC74HC240A, 241A and 244A are high speed CMOS 
OCT AL BUS BUFFERs fabricated with silicon gate 
C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissi pa ti on. 

The 74HC240A is an inverting 3-state buffer having two 
active-low output enables. The TC74HC241A and 
TC74HC244A are non-inverting 3-state buffers that differ 
only in that the 241A has one active-high and one active­
low output enable, and the 244A has two active-low output 
enables. 

These devices are designed to be used with 3-state 
memory address drivers, etc. 

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

FEATURES: 

• lligh Speed································· 1J,d=10ns(typ.) at Vcc=5V 

•Low Power Dissipation··············· Icx::=4µA(Max.) at Ta=25°C 

•High Noise Immunity ............... VN1H=VNIL =28% Vcx::(Min.) 

• Output Drive Capability ............ 15 LSTTL Loads 

•Symmetrical Output Impedance··· I IOH I =IoL =6mA(Min.) 

•Balanced Propagation Delays ······ tpLH""tpHL 

•Wide Operating Voltage Range ... Vcx::(opr)=2V-6V 

~Pin and Function Compatible v:ith 71LS240/241/244 

PIN ASSIGNMENT(TOP VIEW) 

TC74HC240A TC74HC241A 

1"G 20 Vee 1"G 1 

1A1 2 19 2G. 1A1 2 

2Y4 3 18 1v1 2Y4 

1A2 4 17 2A4 1A2 4 

2v3 5 16 1v2 2Y3 5 

1A3 6 15 2A3 1A3 6 

2v2 7 14 1v3 2Y2 7 

1A4 8 13 2A2 1A4 8 

2v1 9 12 1v4 2Y1 9 

GND 10 11 2A1 GND 10 
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20 

MFP20 (F20GA-P) 

TRUTH TABLE 

20 Vee 

19 2G 

18 1Y1 

17 2A4 

16 1Y2 

15 2A3 

14 1Y3 

13 2A2 

·12 1Y4 

11 2A1 

INPUTS OUTPUTS 

G G" An Yn Yn6.e:.. 

L H L L H 

L H H H L 

H L x z z 
LC:.. : for TC74HC241A only 
,6.,6. : for TC74HC240A only 
X : Don't Care 
Z : High Impedance 

TC74HC244A 

1"G 20 Vee 

1A1 2 19 2G. 

2Y4 3 18 1Y1 

1A2 4 17 2A4 

2Y3 5 16 1Y2 

1A3 6 15 2A3 

2Y2 7 14 1Y3 

1A4 8 13 2A2 

2Y1 9 12 1Y4 

GND 10 11 2A1 



IEC LOGIC SYMBOL 

TC74HC240A TC74HC241A 
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TC7 4HC240AP/ AF 
TC74HC241 AP/AF 
TC7 4HC244AP/ AF 

TC74HC244A 



TC7 4HC240AP/ AF 
TC74HC241AP/AF ----------------­
TC74HC244AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 

DC Input Voltage VI'\ -0.5 -Vcc+0.5 

DC Output Voltage VOLT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current Iocr ±35 

DC Vee/Ground Current Ice ±75 
Power Dissipation Po 500(DIP) •/ 180(MFP) 

Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
Input Voltage V1" 0 - Vee 
Output Voltage Vour o -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage V1H 4. 5 3. 15 
6. 0 4.2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -

2. 0 1. 9 

High-Level V1:--; = 
IOH =-2011 A 4. 5 4.4 

Output Voltage VOH 
Vn1orVrL 

6.0 5.9 
IOH =-6 mA 4. 5 4. 18 
IOH =-7. 8mA 6.0 5.68 

2.0 -

Low-Level V1:--;= IoL =20 11 A 4. 5 -

Output Voltage VoL V1HorV1L 
6.0 -

IoL =6 mA 4. 5 -

IoL =7. 8mA 6. 0 -

3-State Output 
Ioz V1:--; =V111 or V1L 6.0 -

Off-State Current Vocr =Vee or GND 
Input Leakage Current I I'\ V1:--; =Vee or GND 6.0 -

Quiescent Supply Current Ice V1:--; =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4. 5 
6.0 
4. 31 
5.80 
0.0 
0. 0 
0.0 
0. 17 
0. 18 

-

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
• 0 - 'I."' 

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4.4 -

- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 

±0. 5 - ±5. 0 

±0.1 - ±1. 0 11A 

4.0 - 40.0 



TC7 4HC240AP/ AF 
-----------------TC74HC241AP/AF 

TC7 4HC244AP/ AF 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t 1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C 

UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 25 60 - 75 
Output Transition Time t TL!! 50 4.5 - 7 12 - 15 

tT!!L 6.0 - 6 10 - 13 
2.0 - :lfi 90 - 115 

tpL! I 50 4.5 - 12 18 - 23 

Propagation Delay Time 6.0 - 10 15 - 20 
2. 0 - 51 130 - 165 

tpHL 150 4. 5 - 17 26 - 33 
6. 0 - 14 22 - 28 
2.0 - 48 125 155 

ns -

tpZL 50 4. 5 - 16 25 - 31 

Output Enable time RL = 1 kQ 6. 0 - 14 21 - 26 
2.0 - 63 165 - 205 

tpZ!-1 150 4. 5 - 21 33 - 41 
6.0 - 18 28 - 35 
2.0 - 32 125 - 155 

Output Disable time tpL7, RL = 1 kQ 50 4.5 - 15 25 - 31 
tp!lZ 6.0 - 14 21 - 26 

Input Capacitance Cr'i - 5 10 - 10 
Output Capacitance CocT - 10 - - -

TC74HC240A - 31 - - - pF 
Power Dissipation Capacitance Cm(l} TC74HC241A/244A - 33 - - -

Note(!) 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: 

I CC(~n)=Cpo •Vee• fl:\ +Ice /S(per bit) 
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TC7 4HCT240AP/ AF 
TC74HCT241AP/AF-----------
TC74HCT244AP/AF 

OCTAL BUS BUFFER WITH TTL INPUT LEVEL 

rn~:~g+m~~~~~ ~NOVNE__Ff~~~~T~b~3~~TOAUlf ~L\PuTS 
TC74HCT244AP/ AF NON-INVERTED,3-STATE OUTPUTS 

The TC74HCT240A, HCT241A and HCT244A are high 
speed CMOS OCT AL BUS BUFFERs fabricated with 
silicon gate C2M OS technoligy. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

The TC74HCT240A is an inverting 3-state buffer having 
two active-low output enables. The TC74HCT241A and 
TC74HCT244A are non-inverting 3-state buffers that 
differ only in that the HCT241A has one active-high and 
one active-low output enable, and the HCT244A has two 
active-low output enables. 

These devices are designed to be used with 3-state 
memory address drivers,etc. 

20 

1 

MFP20 (F20GA-P) 

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

TRUTH TABLE 

FEATURES: 
•High Speed ................................. tpd=l3ns(typ.)at Vcc=5V 
•Low Power Dissipation ............... Icc=4,uA(Max.)at Ta=25°C 
•Compatible with TTL outputs ...... V1L =0.8V(Max.),V111 =2.0V(Min.) 
•Wide Interfacing ability ... ········· LS TTL, NMOS, CMOS 
• Output Drive Capability ............... 15 LSTTL Loads 

•Symmetrical Output Impedance··· 1 Io1-1I =IoL =6mA(Min.) 
• Balanced Propagation Delays ...... tPLH"' tpHL 
•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 
•Pin and Function Compatible with 74LS240/241/244 

PIN ASSIGNMENT(TOP VIEW) 

1'G 

1A1 2 

2v4 3 

1A2 4 

2v3 5 

1A3 6 

2v2 7 

1A4 8 

2v1 9 

TC74HCT240A 

20 Vee 

19 2'G 

18 1v1 

17 2A4 

16 1v2 

15 2A3 

14 1v3 

13 2A2 

12 tY4 

11 2A1 

1'G 

1A1 2 

2Y4 3 

1A2 4 

2Y3 5 

1A3 6 

2Y2 7 

1A4 8 

2Y1 9 

TC74HCT241A 
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20 Vee 

19 2G 

18 1Y1 

17 2A4 

16 1Y2 

15 2A3 

14 1Y3 

13 2A2 

12 1Y4 

11 2A1 

INPUTS OUTPUTS 

G G" An Yn Ynl),.,D,. 

L H L L H 

L H H H L 

H L x z z 
1:::,, TC74HCT241A Only 
1:::,.1:::,. TC74HCT240A Only 
X Don't Care 
Z High Impedance 

1'G 

1A1 2 

2Y4 3 

1A2 4 

2Y3 5 

1A3 6 

2Y2 7 

1A4 8 

2Y1 9 

GND 10 

TC74HCT244A 

20 Vee 

19 2'G 

18 1Y1 

17 2A4 

16 1Y2 

15 2A3 

14 1Y3 

13 2A2 

12 1Y4 

11 2A1 



TC7 4HCT240AP/ AF 
----------------- TC74HCT241AP/AF 

TC7 4HCT244AP/ AF 

IEC LOGIC SYMBOL 

TC74HCT240A TC74HCT241A TC74HCT244A 
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TC7 4HCT240AP/ AF 
TC74HCT241AP/AF----------------­
TC7 4HCT244AP/ AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 
Supply Voltage Range Vee 
DC Input Voltage Vic; 
DC Output Voltage Your 
Input Diode Current IIK 
Output Diode Current 1oK 
DC Output Current lour 
DC Vee/Ground Current Ice 

VALUE 

-0.5- 7 

-0.5 -Vee+0.5 

-0.5 -Vee+0.5 

±20 

±20 

±35 
±75 ~ 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

*500m W in the range of Ta= 
-40'C- 65°C. From Ta=65'C 
to 85'C a derating factor of 
- lQm W l'C shall be applied 
until 300m W. 

Power Dissipation PD 500(DIP) */180(MFP) mW 

Storage Temperature Tstg -65 -150 oc 
Lead Temperature lOsec TL 300 oc 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 4.5 - 5.5 v 
Input Voltage Vi" o -Vee v 
Output Voltage Vour 0 -Vee v 
Operating Temperrature Topr -40 - 85 oc 
Input Rise and Fall Time tr , tr 0 - 500 ns 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

Ta=25°C Ta=-40 -85°C UNIT 
MIN. TYP. MAX. MIN. MAX. 

High-Level 
Input Voltage 

4.5 
I 

5. 5 

Low-Level 4. 5 
\Tn, l Input Voltage I 

5. 5 I 

2.0 2.0 v 

0. 8 0.3 v 

High-Level V Vr\ = Io11 =-20 µA 4. 5 4. 4 4. 5 - 4 4 
Output Voltage Oil Vu-iorV1L Im =-6 mA 4. 5 4.18 4. 3_1·-+------+-_4:_1_3-+-----+--V--1 
Low-Level Vii\= IoL =20 µA 4. 5 - 0. 0 0. 1 - 0. 1 V 

VoL rO~u~t~p_u_t~V_o_lt_a~g_e_, __ -t_V~Ifl~O_r_V_~IL,....-c_I~oL~=-6_m_A-+-_4._5_,_ __ -___ ~1_7_-+-_0_._2_6-+-----t-_0_._3_3-1-----i 
3-State Output Vii\= V If! or V1L 
Off-State Current loz V1\=Vcc or GND 5· 5 - - ±O. 5 - ±5. 0 
lnputLeakageCurrent I1\ Vic;=VccorGND 5.5 - - ±0.1 - ±1.0 µA 

Ice V1\=VccorGND 5.5 - - 4.0 - 40.0 
Quiescent Supply Current I I Per input: Vi\ =O. 5V or 2. 4V _ _ 

c J Other input: Vee or GND 5· 5 2· 0 2.9 mA 
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AC ELECTRICAL CHARACTERISTICS( Input tr=t 1=6ns) 

PARAMETER SYMBOL 
TEST 
CONDITION CL Vee 

tn,H 4.5 Output Transition Time 
tTHL 50 

5. 5 
4. 5 tpLll 50 
5. 5 Propagation Delay Time 
4.5 

* tpl!L 150 
5. 5 
4.5 tpLI l 50 
5.5 Propagation Delay Time 
4.5 

* * tpHL 150 
5. 5 
4.5 

3-State Output tpZL 50 
5.5 

Enable Time RL = 1 kQ 
4. 5 

tpZ!l 150 
5.5 

3-State Output tplZ 4.5 
Disable Time tpHZ 

RL=lkQ 50 
5.5 

Input Capacitance C1N DIR,G 
Bus Input Capacitance Cvo An 
Power Dissipation Capacitance 

Cm * 
(Note l) ** 

Ta=25°C 
MIN. TYP. 

- 7 
- 6 
- 15 
- 13 
- 21 
- 16 
- 15 
- 13 
- 21 
- 18 
- 17 
- 14 
- 23 
- 20 
- 16 
- 13 
- 5 
- 13 
- 33 
- 31 

TC74HCT240AP/AF 
TC7 4HCT241 AP/ AF 
TC7 4HCT244AP/ AF 

Ta=-40 -85°C 
UNIT 

MAX. MIN. MAX. 
12 - 15 
11 - 14 
22 - 28 
20 - 25 
30 - 38 
27 - 34 
25 - 31 
22 - 28 
33 - 41 

ns 

29 - 37 
30 - 38 
27 - 34 
38 - 48 
34 - 43 
30 - 38 
27 - 34 
10 - 10 
- - -

pF - - -
- - -

Note 1: Cm 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 wil =CPD • V cc• f JN +Ice /8(per bit) 
Note 2: *=TC74HCT240A 

* *=TC74HCT241A/HCT244A 
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TC74HC242P/F _________ _ 
TC74HC243P/F 

QUAD BUS TRANSCEIVER 
TC74HC242P/F 3-STATE, INVERTING 
TC74HC243P/F 3-STATE, NON-INVERTING 

The TC74HC242 and TC74HC243 are high speed CMOS 

QUAD TRANSCEIVER fabricated with silicon gate C2MOS 

technology. They achieve the high speed operation sim­

ilar to equivalent LSTTL while maintaining the CMOS low 

power dissipation. These IC's are intended for two­

way asynchronous communication between data buses, and 

direction of data transmission is determined by GAB, 

GBA. GAB and GBA inputs are equipped with protection 

circuits against static discharge or transient excess 

voltage. 

FEATURES: 

High Speed tpd=lOns(Typ.) at Vcc=SV 

Low Power Dissipation ••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ..•.•.. VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ...•...•....• 15 LSTTL Loads 

Symmetrical Ovtp11r TmpPclance ... Jimr!=IoL=6mA(Min.) 

Wide Operating Voltage Range Vcc(Opr.)=2V"-'6V 

Pin and Function Compatible with 74LS242/243 

TRUTH TABLE 

INPUTS FUNCTION 

GAB GBA A BUS B BUS 

H H OUTPUT INPUT 

L L INPUT OUTPUT 
H L HIGH IMPEDANCE 

L H HIGH IMPEDANCE 

OUTPUTS 

H0242 HC243 

A=B A=B 

B=A B=A 

z z 
z z 

Z'.HIGH 
IMPEDANCE 
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DIP14(3Dl4A-P) 

14~ 
1 

MFP14(Fl4GB-P) 

PIN ASSIGNMENT 
T074HC242 

GAB 1 

NC 2 

lA 3 

2A 4 

3A 5 

0-J:.TD 7 4 
~-------' 

(TOP VIEW) 
TC74HC 243 

GAB 1 

NC 2 

lA 

2A 4 

3A 5 

4A 6 

GND 7 

NO 

(TOP VIEW) 

NO CONNECTION 

14 Vee 

13 GBA 

12 NC 

11 lB 

2B 

g 3B 

8 4B 

14 v00 

13 GBA 

NC 

lB 

2B 

9 3B 

8 4B 



NOTICE FOR APPLICATION 

TC74HC242P/F 
TC74HC243P/F 

It is prohibited to apply a signal to a bus terminal when it is in output mode. 

And when a bus terminal is floating (high impedance state), it is requested to fix 

the input level by means of external pull down or pull up resistor or BUS TERMINATOR 

IC (TC40117BP). 

LOGIC DIAGRAM 

GAB 

GBA 

lA 

4A J._ 

>*243·--i 

r---! I 
r--t ' 
L---.J 

I 

-+----+--------11---+---, : 
SAME AS ABOVE ~4B 

___ _J 

In case of TC74HC243, input inverters marked* are eliminated. 
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TC74HC242P/F _______________ _ 

TC74HC243P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

Bus Terminal Voltage VI/o 

Input Diode Current IIK 

Output Diode Current IoK 
1--
DC Output Current Io UT 
DC Vee/Ground Current Ice 
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature lOsec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Bus Terminal Voltage VI/o 
Operating Temperature Topr 

Input Rise and Fall Time tr, tf 

UC ELECIRICAL CHARACTlRlSllCS 

PARAMETER SYMBOL TEST 

High-Level 
Input Voltage 

Vrn 

Low-Level VIL 
Input Voltage 

VIN=Vrn High-Level 
VoH Output Voltage or VrL 

VALUE 

-0.5o.,7 

-0. 5 "'Vcc+O. 5 

-0.5 "'Vcc+0.5 

±20 

±20 

±35 

±70 

500(DIP)*/ 
180(MFP) 

-65 "'150 

300 

LIMIT 

2"' 6 

o "'Vee 

o "'Vee 

-40"' 85 

0"'1000 (Vcc=2. OV) 
0 "' 500 (Vcc=4. 5V) 
0 "' 400 (Vcc=6. OV) 

UNIT 

v 
v 
v 
mA 

mA 

mA 

mA 

mW 

oc 

oc 

UNIT 

v 
v 
v 
oc 

ns 

* 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 a 

applied until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

GAB,GBA A,B 

INPUT 

Ta=25°C Ta=-40o.,85°C 
CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

2.0 1. 5 - - 1.5 -
4.5 3.15 - - 3.15 - v 
6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
4.5 - - 1. 35 - 1. 35 v 
6.0 - - 1. 8 - 1. 8 

2.0 1. 9 2.0 - 1. 9 -
r 0w-20µA 4.5 4.4 4.5 - 4.4 -

6.0 5.9 6.0 - 5.9 - v 
IoH=-6mA 4.5 4.18 4.31 - 4.13 -

IoH~7.8mA 6.0 5.68 5.80 - 5.63 -
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________________ TC74HC242P/F 
TC74HC243P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

.----- Ta=25°C Ta=-40<v85°C 
PARAMETER SYMBOL TEST CONDITION Vee 

UNIT 
MIN. TYP. MIN. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

Vrn=Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
Luw-Level 6.0 - o.o 0.1 - 0.1 

Voltage VOL v Output or v1L IoL=6mA 4.5 0.17 0.26 0.33 - -

loL=7.8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output Vrn=Vrn or VrL 
Off-State 1oz VoUT=Vcc or GND 6.0 - - ±0.5 - ±5.0 
Current 
Input Leakage Im Vrn=Vcc or GND ~·~ 
Current 6.0 - - ±0.1 - ±LO µA 
Quiescent 

Ice Supply Current Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 

* Applicable only to GAB, GBA 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C Ta=-40<v85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 

tTHL 
4.5 - 7 12 - 15 
6.0 - 6 11 - 13 
2.0 - 48 100 - 125 

tpLH TC74HC242 4.5 - 12 20 - 25 

Propagation Delay Time 6.0 - 10 17 - 21 
2.0 - 44 90 - 115 

tpHL TC74HC243 4.5 - 12 18 - 23 ns 
6.0 - 10 15 - 20 

3-State tpzL 2.0 - 72 145 - 180 

Output Enable RL=lkrl 4.5 - 18 29 - 36 
Time tpZH 6.0 - 15 25 - 31 

3-State tpLZ 2.0 - 84 150 - 190 

Output Disable Time RL=lkrl 4.5 - 21 30 - 38 
tpHZ 6.0 - 18 26 - 33 

Input Capacitance cm GAB, GBA - 5 10 - 10 

Bus Terminal cr;o An, Bn - 13 - - -
Input Capacitance pF 

Power Dissipation CpD(l) 
TC74HC242 - 42 - - -

Capacitance TC74HC243 - 36 - - -
Note(l) CpD 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. 

Ice (Opr.) =CPD • v cc • fIN +Ice I 4 (per bit) 
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TC74HC242P/F 
TC74HC243P/F----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6ns 

A or B 

't.rHL tTLH 

B or A 

(HC 242) _t.=:::H=L-1------1 "!'--'----If---°"-+--

B or A 
(HC243) 

Ice 0 r. TEST CIRCUIT 
TC '74HC 2 42/243 

P.G. lA 
2A 

3A 

4A 
GAB 

GBA 

Vee 

Vee 
lB 

4B 

GND 

INPUT WAVEFOBM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 

tpHL 

Vee 

GND 

VoH 

VoL 

VoH 

VoL 

6ns 6ns 

Vee 

GAB or 
GND 

VOH 

A or B 
(IN-PHASE 

VoL OUTPUT) 

A or B 
VoH 

(OUT-OF-PHASE 
50% OUTPUT) 

VoL 
tpzH tpHZ 

Cpo CALCULATION 

epn is to be calculated with the formula 
hereunder by using the measured value of 
Iee(Opr.) in the test circuit drawn left 
side. 

Iee(Opr.) 
frn ·Vee 

At determining the typical value of Cpn, 
a relatively high frequency lMHz was 
applied for frN, in order to eliminate 
the error from the quiescent supply 
current. 
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OCTAL BUS TRANSCEIVER 
TC74HC245AP/ AF 3-STATE, NON-INVERTING 
TC74HC640AP/ AF 3-STATE. INVERTING 

TC74HC245AP/AF 
TC74HC640AP/AF 
TC7 4HC643AP/ AF 

;f;i~Ei~::~~~ii~'~;~~~;;~;~.·;;;:·i~:~,.T, "I 
They achieve the high speed operation similar to 

equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

They are intended for two-way asynchronous 
communication between data busses. The direction of 
data transmission is determined by the level of the DIR 
input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

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

FEATURES: 

•High Speed ....................................... trxJ=lOns(typ.)at Vcc=5V 

• Low Power Dissipation .................. Icc=411A(Max.)at Ta=25°C 

•High Noise Immunity ..................... V'\i1WVN1L=28% Vee (Yrin.) 

• Output Drive Capability .................. 15 LSTTL Loads 

•Symmetrical Output Impedance ...... 1 Ioi1 i=IoL=6mA(Min.) 

• Balanced Propagation Delays ......... tpLH °" lpt!L 

•Wide Operating Voltage Range ......... Vcc(opr)=2V-6V 

•Pin and Function Compatible with 74LS245,640,643 

PIN ASSIGNMENT(TOP VIEW) 

TC74HC245A TC74HC640A 

DIR 20 Vee DIR 

Al 2 19 "G Al 2 
A2 3 18 B 1 A2 3 
A3 4 17 B 2 A3 4 
A4 5 16 B3 A4 5 

A5 6 15 B4 A5 6 

A6 7 14 B 5 A6 7 

A7 8 13 B6 A7 8 

AB 9 12 B 7 AB 9 

GND 10 11 BB GND 10 

401 

20 

DIP20 (3020A-P) 

20~ 
1 

MFP20 (F20GA-P) 

APPLICATION NOTES 

20 Vee 

19 "G 
18B1 

17 B2 

16 B3 

15 B4 

14 B5 

13 B6 

12 B7 

11 BB 

1) Do not apply a signal to any 

bus terminal when it is in the out 

put mode. Damage may result. 

2) All floating (high impedance) 

bus terminals must have their 

input levels fixed by means of pull 

up or pull down resistors or bus 

terminator IC's such as the 

TOSHIBA TC40117BP. 

TC74HC643A 

DIR 20 Vee 

Al 2 19 "G 
A2 3 18B1 

A3 4 ll B2 

A4 5 16 83 

A5 6 15 B4 

A6 7 14 B5 

A7 B 13 86 

AB 9 12 B 7 

GND 10 11 BS 



TC7 4HC245AP/ AF 
TC74HC640AP/AF ---------------­
TC74HC643AP/AF 

IEC LOGIC SYMBOL 

TC74HC245A TC74HC640A TC74HC643A 

TRUTH TABLE 

INPUTS FUNCTION OUTPUTS 

-
G DIR A BUS B BUS HC245A HC640A HC643A 

L L OUTPUT INPUT A=B A=B A=B 

L H INPUT OUTPUT B=A B=A B=A 

.. " ..... - -n1gn 1mpeaance L L z 

X : "H" or "L" 
Z : High Impedance 
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TC7 4HC245AP/ AF 
-----------------TC74HC640AP/AF 

TC74HC643AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Yee -0.5- 7 
DC Input Voltage VIN -0.5 -Vee+0.5 
DC Output Voltage YouT -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IocT ±35 

DC Vee/Ground Current Ice ±75 
Power Dissipation Po 500 (DIP) •/180(MFP) 

Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Yee 2-6 
Input Voltage VIN o -Vee 
Output Voltage YouT 0 -Vee 
Operating Temperature Topr -40 - 85 

O - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 
VIH 4. 5 3. 15 Input Voltage 

6.0 4. 2 

Low-Level 2. 0 -

Input Voltage V1L 4. 5 -

6. 0 -

2. 0 1. 9 

High-Level Vi:-;= 
IOH =-20µ A 4. 5 4.4 

YOH 6.0 5.9 Output Voltage VII 1orV1L IOH =-6 mA 4. 5 4. 18 
IOH =-7. 8mA 6.0 5.68 

2. 0 -

V1N = IoL =20 µA 4.5 -
Low-Level 

VoL 6. 0 -
Output Voltage V1HorV1L 

IoL =6 mA 4. 5 -

IoL =7. 8mA 6. 0 -

3-State Output 
Ioz V1N =V1H or V1L 

6. 0 -

Off-State Current Von =Vee or GND 
Input Leakage Current I1N V1N =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2. 0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

-

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85'C a derating factor of 
-lOm W l°C shall be applied 
untii 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4.4 -

- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0. 33 
0.26 - 0. 33 

±0. 5 - ±5.0 
µA 

±0.1 - ±1. 0 
4.0 - 40.0 



TC7 4HC245AP/ AF 
TC74HC640AP/AF ----------------­
TC7 4HC643AP/ AF 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 25 60 - 75 
Output Transition Time tTLH 50 4.5 - 7 12 - 15 

tTHL 6.0 - 6 10 - 13 
2.0 - 33 90 - 115 

tpLH 50 4.5 - 12 18 -- 23 

Propagation Delay Time 6.0 - 10 15 - 20 
2. 0 - 48 120 - 150 

tpHL 150 4. 5 - 16 24 - 30 
6. 0 - 14 20 - 26 
2. 0 48 150 - 190 

ns -

tpZL 50 4.5 - 16 30 - 38 
3-State Output 

RL = 1 kQ 
6. 0 - 14 26 - 32 

Enable Time 2. 0 - 63 180 - 225 
tpZH 150 4. 5 - 21 36 - 45 

6. 0 - 18 I 31 - 38 

3-State Output 
2.0 - 37 150 - 190---1 

tpLZ RL = 1 kQ 50 4.5 - 17 30 - 38 Disable Time tpHZ 6.0 - 15 26 - 32 
Input Capacitance C1N DIR,G - 5 10 - 10 
Bus Input Capacitance CocT An,Bn - 13 - - -

pF 
TC74HC245A - 39 - - -

Power Dissipation Capacitance Cm(l) 
TC7 4HC640A/643A - 37 - - -

Note(l) 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: 

Iccwv=Cm •Vee· fli\ +Ice /S(per bit) 
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TC74HCT245AP/AF 
-----------TC74HCT640AP/AF 

TC74HCT643AP/AF 
OCTAL BUS TRANSCEIVER 

TC74HCT245AP/ AF 3-STATE,NON-INVERTING 
TC74HCT640AP/AF 3-STATE,INVERTING 

,:;~~H~;~~~;;~~.3ii~i;::~;~~~i6~~;~;,:~~;VERTll NG 

with silicon gate C2MOS technology. 
They achieve the high speed operation similar to 

equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

They are intended for two-way asynchronous 
communication between data busses. The direction of date 
transmission is determined by the level of the DIR input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

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

FEATURES: 

•High Speed ................................. tpd=lOns(typ.)at Vcc=5V 

•Low Power Dissipation ............... I0 _;=4µA(Max.)at TA=25'C 

• Combatible with TTL outputs ...... V1L =0.SV(Max.), Vn 1=2.0(Min.) 

•Wide Interfacing ability ............ LSTTL, NMOS, CMOS 

• Output Drive Capability ............... 15 LS TTL Loads 

•Symmetrical Output Impedance"" I IO!Il=loL =6mA(Min.) 

•Balanced Propagation Delays ...... tpLII~ tpIIL 

•Pin and Function Compatible with 74LS245,640,643 

PIN ASSIGNMENT(TOP VIEW) 

TC74HCT245A TC74HCT640A 

DIR 20 Vee DIR 

Al 2 19 'G Al 2 

A2 3 lB B 1 A2 3 

A3 4 17 82 A3 4 

A4 5 16 83 A4 5 

A5 6 15 84 A5 6 

A6 7 14 85 A6 7 

A7 B 13 86 A7 B 

AB 9 12 B 7 AB 9 

GND 10 11 BB GND 10 

405 

20 

DIP20 (3D20A-P) 

m~ 
MFP20 (F20GA-P) 

APPLICATION NOTES 

20 Vee 

19 'G 
lB Bl 

17 82 

16 83 

15 B4 

14 85 

13 B6 

12 87 

11 BB 

1) Do not apply a signal to any 

bus terminal when it is the output 
mode. Damage may result. 

2) All floating (high impedance) 

bus terminals must have their 
input levels fixed by means of pull 
up or down resistors 

terminator !C's such 
TOSHIBA TC40117BP. 

TC? 4HCT643A 

DIR 

Al 2 

A2 3 

A3 4 

A4 5 

A5 6 

A6 7 

A7 B 

AB 9 

GND 10 

or bus 
as the 

20 Vee 

19 'G 
lB B 1 

17 82 

16 83 

15 84 

14 85 

13 86 

12 87 

11 BB 



TC74HCT245AP/AF 
TC74HCT640AP/AF ---------------­
TC74HCT643AP/AF 

IEC LOGIC SYMBOL 

TC74HCT245A TC74HCT640A TC7 4HCT643A 

TRUTH TABLE 

INPUTS FUNCTION OUTPUTS 

G DIR A BUS BBUS HCT245A HCT640A HCT643A 

L L OUTPUT INPUT A=B A=B A=B 

L H INPUT OUTPUT B=A B=A B=A 
-----

[ H I X I High Impedance ] Z z z 

X : "H" or "L" 
Z : High Impedance 
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TC7 4HCT245AP/ AF 
----------------TC74HCT640AP/AF 

TC7 4HCT643AP/ AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Vo1.rr -0.5 -Voe+0.5 
Input Di.ode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current lour ±25 
DC Voe/Ground Current Ioe ±50 
Power Dissipation Pi) 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Voe 4.5-5.5 
Input Voltage VIN 0-Vcc 
Output Voltage Vour o-vc'C 
Operating Temperature Topr -40-85 
Input Rise and Fall Time tr, tr 0-500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 4.5 

Input Voltage V1H I 2.0 
5.5 

Low-Level 4.5 

Input Voltage V11, I -

5.5 
High-Level 

VOH Vi"= Im =-20µA 4.5 4.4 
Output Voltage V1HorV1L IOH =-6 mA 4. 5 4. 18 
Low-Level 

VOL 
V1N= Im. =20 µA 4. 5 -

Output Voltage VuwrV1L IoL =6 mA 4. 5 -

3-State Output 
Im 

V1N=Vu1 or Vu. 
5. 5 -

Off-State Current Voer=Voe or GND 
Input Leakage Current I 1:\ V1"l=Voeor GND 5. 5 -

Ice V1'.'!=Vccor GND 5. 5 -

Quiescent Supply Current 
le 

Per input: V1N =O. 5V or 2. 4V 
5. 5 -

Other input: Voe or GND 
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UNIT 

v 
·c-v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 
v 
v 
v 
oc 
ns 

Ta=25°C 

*500mW in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
- lOm W l'C shall be applied 
until 300m W. 

Ta=-40 -85°C 
TYP. MAX. MIN. MAX. 

UNIT 

- - 2. 0 - v 

- 0.8 - 0.8 v 

4. 5 - 4. 4 - v 
4. 31 - 4. 13 -
0. 0 0. 1 - 0. 1 v 
0. 17 0.26 - 0.33 

- ±0.5 - ±5.0 µA 

- ±0.1 - ±1. 0 µA - 4. 0 - 40.0 

- 2.0 - 2.9 mA 



TC74HCT245AP/AF 
TC74HCT640AP/AF -----------------­
TC7 4HCT643AP/ AF 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time tTLH 4. 5 - 7 I2 - 15 
tmL 

50 
5. 5 - 6 11 - 14 
4.5 - 13 22 - 28 

tpLH 50 5. 5 - 11 20 - 25 Propagation Delay Time 
4. 5 - 18 30 - 38 tpHL 150 5.5 - 16 27 - 34 
4.5 19 30 - 38 

ns -

3-State Output tpZL 50 5. 5 - 16 27 - 34 
Enable Time 

R1, = 1 kQ 
4.5 - 24 38 - 48 tpZH 150 5. 5 - 22 34 - 43 

3-State Output tplZ R1,= 1 kQ 4. 5 - 17 30 - 38 
Disable Time tpHZ 50 5. 5 - 16 27 - 34 
Input Capacitance C1N DIR,G - 5 10 - 10 
Bus Input Capacitance Cvo An,Bn - 13 - - -

pF 
Power Dissipation Capacitance Cru(l) 

TC74HCT245A - 41 - - -

TC74HCT640A/T643A - 39 - - -

Note(!): 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: 

Iccq,t) =CPD • Vee. f!N +Ice /8(per bit) 
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----TC74HC251AP/AF 
8-CHANNEL MULTIPLEXER (3-STATE) 

The TC74HC251A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

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

One of eight data input signals (DO-D7) is selected by 
decoding of the address inputs (A, B, C). The selected 
data appears on two output; non-inverting (Y) and 
inverting (W). 

When the strobe input is held high, both outputs are in 
the high-impedance state. 

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

FEATURES: 
•High Speed .............................. tixl=15ns(typ.)at Vcc=5V 

•Low Power Dissipation············ Iee=4µA(Max.)at Ta=25°C 
•High Noise Immunity ............... VNrtt=VNrL28% Vee (Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I Iott I =IoL =4mA(Min.) 
•Balanced Propagation Delays ...... tpLH">tpHL 
•Wide Operating Voltage Range ... Vee (opr.)=2V-6V 
• Pin and Function Compatible with 74LS251 

TRUTH TABLE 

INPUTS OUTPUTS 

SELECT STROBE y w c B A ST 

x x x H z z 
-

L L L L DO DO 
L L H L D1 D1 
L H L L D2 02 
L H H L 03 D3 
H L L L 04 D4 
H L H L D5 D5 
H H L L D6 D6 
H H H L 07 07 

X : Don't care Z : High Impedance 
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1 
DIP16 (3016A-P) 

16~ 
1 

MFP16 (F16GC-P) 

PIN ASSIGNMENT 

03 16 Vee 

02 2 15 04 

01 3 14 05 

DO 4 13 06 

y 5 12 07 

w 6 11 A 

ST 7 10 B 

GND 8 9 c 

(TOP VIEW) 

IEC LOGIC SYMBOL 

MUX 

EN 

o} ~ 
G7 

2 
0 
1 v y 
2 v w 
3 
4 
5 
6 
7 



TC74HC251AP/AF---------------
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---------------TC74HC251AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vc'C -0.5-7 
DC Input Voltage VIN -Q.5 -Vcc+0.5 
DC Output Voltage VoUT -0.5 -Vcc+0.5 
Input Diorle Current 11K ±20 
Output Diode Current IoK ±20 
DC Output Current IoUT ±25 
DC Voe/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) •/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Voe 2-6 
Input Voltage VIN 0 -Voe 
Output Voltage VoUT a-voe 
Operating Temperature Topr -40 - 85 

0 - lOOO(Voe=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Voe=4.5V) 

0 - 400(Voe=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Voe MIN. 

High-Level 2.0 1. 5 

Input Voltage VjH 4.5 3. 15 
6.0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -
6.0 -

2.0 1. 9 

High-Level V1N= 
IOH =-20µA 4.5 4. 4 

Output Voltage VOH 
VIHorVIL 

6. 0 5. 9 
IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6. 0 5. 68 

2. 0 -

VIN= IoL =20 µA 4. 5 -
Low-Level 

VoL 6.0 -
Output Voltage V1HorV1L IoL =4 mA 4.5 -

IoL =5. 2mA 6.0 -

3-State Off Leak 
Im VrN =VII-I or VIL 6.0 -

Current Vour =Voe or GND 
Input Leakage Current I1N VIN =Vee or GND 6.0 -
Quiescent Supply Current Ioe V1N =Vee or GND 6.0 -
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UNIT 

v 

v 

v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 

v 

v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
6.0 
4. 31 
5.80 
0. 0 
0. 0 
0. 0 
0. 17 
o. 18 

-

-
-

•500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-o-lOm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4.4 -
- 5.9 - v 
- 4. 13 -

- 5. 63 
0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0. 33 
o. 26 - 0. 33 

±0.5 - ±5.0 

±0.1 - ±1. 0 
µA 

4. 0 - 40.0 



TC74HC251AP/AF---------------

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
trnL 

Propagation Delay Time tpL!-1 - 14 24 
i_D-Yl ~~L 

Propagation Delay Time tpLH - 15 24 _(D-W) tpHL 
ns 

Propagation Delay Time tpLH - 19 31 i_A, B,C-Y_l tpHL 
Propagation Delay Time tpLH - 19 31 (A, B, C-W) liiHL 

3-State Output Enable Time 
tpZL -- 10 18 tpZI{ 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 65 140 - 175 
tpLH 4.5 - 17 28 - 35 (D-Y) tpl!L 6.0 - 14 24 - 30 

2.0 - 70 140 - 175 Propagation Delay Time tpLll 4. 5 - 18 28 - 35 (D-W) tpHL 
6.0 - 15 24 - 30 
2.0 - 80 180 - 225 Propagation Delay Time tpLH 
4.5 - 23 36 - 45 ns 

(A,B,C-Y) tpHL 
6.0 - 19 31 - 21 
2.0 - 80 180 - 225 

Propagation Delay Tirne LpuJ 
4.5 - 23 36 - 45 (A, B, C-W) tpHL 
6.0 - 19 31 - 21 
2.0 - 40 105 - 130 

3-State Output Enable Time tpZL 
4. 5 - 13 21 - 26 

tpZH 
6.0 - 10 19 - 22 
2.0 - 25 105 - 130 

3-State Output Disable Time tpLZ 
4.5 - 13 21 - 26 

tpHZ 
6. 0 - 11 19 - 22 

Input Capacitance C10: - 5 10 - 10 pF 
Power Dissipation Capacitance Cro(l) - 69 - - -

Note (11 C HJ 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 (pv=C PD. v CC" f I'\+[ cc 
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TC74HC257AP/AF/AFN 
--------TC74HC258AP/AF 

TC74HC257AP/AF/AFN 2-CHANNEL MUL TIPLEXER(J-STATE) 
~T_C_74_H_C_2_58_A_P_/_A_F ____ 2_-_C_H_A_N_N_E_L_M_U_L_T~I PL EXE R J_3-ST ATE, INVERTING l 

The TC74HC257A and TC74HC258A are high speed 
CMOS MULTIPLEXERs fabricated with silicon gate 
C2MOS technolgy. 

They achive the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Each is composed of four independent 2-channel 
multiplexers with common SELECT and OUTPUT 
ENABLE(OE). 

The TC74HC257 A is an inverting multiplexer, while the 
TC74HC258A is non-inverting. 

If OE is set low, the outputs are held in a 
high-impedance state. When SELECT is set low, "A" 
data inputs are enabled. 

Conversely, when SELECT is high, "B" data inputs are 
enabled. 

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

FEATURES: 
•High Speed································· tpd =lOns(typ.)at Vcc=5V 
•Low Power Dissipation ............... Icc=4µA(Max.)at Ta=25°C 
• High Noise Immunity .................. V \Jill= V \JIL =28% Vee (Min.) 
• Output Drive Capability ............... 15 LSTTL Loads 

•Symmetrical Output Impedance"' I IUH I =IoL =6mA(Min.) 
• Balanced Propagation Delays ...... lpLH'°' tpHL 
• Wide Operating Voltage Range ... Vex:: (opr)=2V ~6V 

•Pin and Function Compatible with 74LS257/258 

PIN ASSIGNMENT 

TC74HC257A 

SELECTl 16 Vee SELECT 1 

lA 2 15 OE lA 2 

18 3 14 4A 18 3 

lY 4 13 48 ff 4 

2A 5 12 4Y 2A 5 

28 6 11 3A 28 6 

2Y 7 10 38 2v 7 

GND 8 9 3Y GND 8 

(TOP VIEW) 
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DIP16 (3D16A-P) 

1 1 

MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

TRUTH TABLE 

INPUTS OUTPUTS 

OE SELECT A B Y(257A) Y(258A) 

H x x x z z 
L L L x L H 

L L H x H L 

L H x L L H 

L H x H H L 

X : Don't Care 
Z : High Impedance 

TC74HC258A 

16 Vee 

15 OE 

14 4A 

13 48 

12 4Y 

11 3A 

10 38 

9 3Y 

(TOP VIEW) 



TC74HC257AP/AF/AFN _____________ _ 
TC74HC258AP/AF 

IEC LOGIC SYMBOL 

TC74HC257A TC74HC258A 

OE OE EN 
SELECT SELECT Gl 

MUXI> MUXI> 

1A 
'V 1Y 

1B 

1A 1 
1B 1 

1Y 

2A 
2Y 2Y 

2B 
3A 

3Y 3Y 
3B 
4A 

4Y 
4B 4B 

4Y 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 
DC Input Voltage v,:'< -0.5 -Vcc+0.5 
DC Output Voltage Von -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IocT ±35 
DC Vc'C/Ground Current Ice ±75 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage v,:--; 0 -Vee 
Output Voltage Vrn.rr o -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

0 - 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 

Input Voltage VIH 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage Vn, 4.5 -

6. 0 -

2. 0 1. g 

V1:--;= 
IOH =-20µA 4. 5 4.4 High-Level 

VOi-I 6. 0 5. g Output Voltage V11;orV11, IOH =-6 mA 4. 5 4. 18 
IOH =-7. 8mA 6. 0 5. 68 

2.0 -

V1:--;= IoL =20 µA 4.5 -
Low-Level 

VOL 6. 0 -
Output Voltage V111orV1L IoL =6 mA 4. 5 -

IoL =7. 8mA 6. 0 -

3-State Output 
Ioz 

V1:--; =Vn1 or V1L 
6. 0 -

Off-State Current VoLT =Vee or GND 
Input Leakage Current I I'.\ V1:--; =Vee or GND 6.0 -

Quiescent Supply Current Ice V1:--; =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 
mA 

mA 
mW 

"C 
oc 

UNIT 
v 
v 
v 
oc 

ns 

TC74HC257 AP/AF/AFN 
TC7 4HC258AP/ AF 

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- lQm W l'C shall be applied 
until 300m W. 

Ta=25°C Ta=-40 -85°C UNIT 
TYP. MAX. MIN. MAX. 

- 1. 5 -

- - 3. 15 - v 
- - 4.2 -

- 0. 5 - 0.5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2. 0 - 1. g -

4. 5 - 4. 4 -

6. 0 - 5. g - v 
4.31 - 4. 13 -

5. 80 - 5.63 -

0. 0 0. 1 - 0.1 
0. 0 0.1 - 0. 1 
0. 0 0. 1 - 0. 1 v 
0. 17 0.26 - 0.33 
0. 18 0. 26 - 0.33 

- ±0.5 - ±5.0 
µA - ±0.1 - ±1. 0 

- 4.0 - 40. 0 



TC74HC257AP/AF/AFN ____________ _ 
TC74HC258AP/AF 

AC ELECTRICAL CHARACTERISTICS{lnput tr=t,=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C 

UNIT 
CONDITION CL Vex: MIN. TYP. MAX. MIN. MAX. 

2.0 - 20 60 - 75 
Output Transition Time tTLH 50 4.5 - 6 12 - 15 

tTI-IL 6.0 - 5 10 - 13 
2.0 - 45 100 - 125 

tpLH 50 4.5 - 13 20 - 25 
Propagation Delay Time 6.0 - 11 17 - 21 

{A, B-Y, Y) 2.0 - 62 140 - 175 
tpHL 150 4.5 - 18 28 - 35 

6.0 - 15 24 - 30 
2. 0 - 45 100 - 125 

tpLH 50 4.5 - 13 20 - 25 
Propagation Delay Time 6. 0 - 11 17 - 21 

(SELECT- Y, Y) 2. 0 - 62 140 - 175 
ns 

tpHL 150 4. 5 - 18 28 - 35 
6. 0 - 15 24 - 30 
2.0 - 40 110 - 140 

tpZL 50 4.5 - 12 22 - 28 
3-State Output 

RL= 1 kQ 6.0 - 10 19 - 24 
Enable Time 2. 0 - 57 150 - 190 

tpZH 150 4. 5 - 17 30 - 38 
6. 0 - 14 26 - 33 

3-State Output 2.0 - 28 140 - 175 
tpl.Z RL = 1 kQ 50 4.5 - 14 28 - 35 Disable Time tpHZ 

6.0 - 13 24 - 30 
Input Capacitance C1N - 5 10 - 10 
Output Capacitance CouT - 10 - - -

pF 
TC74HC257A - 47 - - -

Power Dissipation Capacitance Cm (1) TC74HC258A - 47 - - -
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: 

Icx:;q,0 =CPD • Vex;• f IN +lex; /4(per bit) 
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TC74HC259P/F 
TC74HC259P/F 8-BIT ADDRESSABLE LATCH 

The TC74HC259 is a high speed CMOS 8-BIT ADDRESSABLE LATCH fabricated with sili­
con gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. The respective bits are con­
trolled by A, B and C inputs. When CLEAR input is held "H" level and ENABLE (G) input 
is held "L" level, the data is written into the bit selected by A, B and C inputs, 
the other bits hold their previous conditions. When both of CLEAR input and ENABLE(G) 
input held "H" level, write of all bits is inhibited regardless of A, B and C input, 
and their previous conditions are held. When CLEAR input is. held "L" level and 
ENABLE (G) input is held "H" level, all bits are reset to "L" level regardless of the 
other inputs. When both of CLEAR input and ENABLE (G) input held "L" level, all bits 
which isn't selected by A, B and C inputs are reset to "L" level. All inputs are 
equipped with protection circuits against static discharge or transient excess 
voltage. 

FEATURES: 

• High Speed tpd=l5ns(Typ.) at Vcc=SV .--------------~ 

•Low Power Dissipation •••••• Icc=4µA(max.) at Ta=25°C 

High Noise Immunity ••••••••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability •••••••••••••• 10 LSTTL Loads 

• Symmetrical Output Impedance ••••• IIoHl=IoL=4mA(Min.) 

• Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

Wide Operating Voltage Range ••••••• Vcc(Opr.)=2V<e6V 

• Pin and Function Compatible with 74LS259 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.S<el V 

DC Input Voltage VIN -0. 5 "'Vcc+O. 5 V 

DC Output Voltage Vo UT -o.s,,, Vcc+o.s v 
Input Diode Current IIK ±20 rnA 

Output Diode Current loK ±20 mA 
f-- .. ·-- --- . --- ·--·--------+--___, 
DC Output Current louT ±25 mA 

--+--
DC Vee/Ground Current Ice ±SO mA 
1-----------------t----~---+--------+----l 
Power Dissipation 

PD mW 
SOO(DIP)* 

180(MFP) 
1-------------~----l-·~--t-------''--~--t---~ 

Storage Temperature Tstg -65 "'150 °C 

Lead Temperature lOsec TL 300 ° C 

"' SOOmW 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. 

417 

DIP16(3Dl6A-P) 

16~ 
1 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

A 1 16 Vee 

B 2 15 CLEAR 

c 2.. ]!!, 0: 

Q,O 4 13 DA TA IN 

Q,l 5 12 Q,7 

Q,2 6 11 Q,6 

Q,3 7 10 Q,5 

GND 8 9 Q,4 

(TOP VIEW) 



TC74HC259P/F----------------

TRUTH TABLE 

INPUTS OUTPUT OF EACH OTHER 
FUNCTION 

CLEAR G ADDi:!~D OUTPUT 

H L D QiO ADDRESSABLE LATCH 
H H Q.iO Q.iO MEMORY 
L L D L 8-LINE DEMULTIPLEXER 
L H L L CLEAR ALL BITS TO 11L11 

SELECT INPUTS LATCH 
c B A ADDRESSED 

L L L qo 

L L H Q.l 
L H L Q.2 D : THE LEVEL AT THE DATA INPUT 
L H H Q.3 Cl.iO : THE LEVEL BEFORE THE INDICATED 
H L L Q.4 STEADY-STATE INPUT CONDITIONS 
H L H Q.5 

WERE ESTABLISHED, (i~O ,1, ······ ,7). 
H H L Q.6 
H H H Q.7 

LOGIC DIAGRAM 

Q.O 

THE SAME AS ABOVE Q.l 
A 

THE SAME AS ABOVE Q.2 

THE SAME AS ABOVE Q.3 
B 

THE SAME AS ABOVE Q.4 

THE SAME AS ABOVE Q.5 
c 

THE SAME AS ABOVE Q.6 

THE SAME AS ABOVE Q.7 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

I Supply Voltage Vee 2 '\, 6 

Input Voltage VIN I o "'Vee 
Output Voltage VouT o "'Vee 
Operating Temperature Topr -40 '\, 85 

Input Rise and Fall Time tr, tf 00,1000 (Vcc=2. OV) 
0 ~, 500 (Vcc=4. 5V) 
0 '\, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDTTION 
Vee 

High-Level 2.0 
Vrn 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=Vrn Iow-20µA 4.5 
High-Level 

VoH 6.0 
Output Voltage or VIL 

IoH=-4mA 4.5 

Iow-5.2mA 6.0 
---· 

2.0 

VIN=Vrn IoL=20µA 4.5 
Low-Level 6.0 
Output Voltage VOL 

or Vu IoL=4mA 4.5 

IoL=5.2mA 6.0 

Input Leakage 
IIN VIN= Vee or GND 6.0 

Current 

Quiescent 
Ice VIN= Vee or GND 6.0 

Supply Current 
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UNIT 

v 
v 
v 
oc 

ns 

MIN. 

1. 5 
3.15 

4.2 

-
-

-

1. 9 
4.4 
5.9 

4. 18 

5.68 

-

-
-

-
-

-

-

TC74HC259P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C 
TYP. MAX. 

- -
- -
- -

- 0.5 
- 1. 35 

- 1. 8 

2.0 -

4.5 -

6.0 -

4. 31 -

5.80 -

0.0 0.1 

0.0 0.1 
0.0 0.1 

0. 17 0. 26 
0.18 0.26 

- ±0.1 

- 4.0 

-, 
I 

* 1 OUTPUT 

I 

:I. 
I 

_J 

Ta=-40,,,85°C 
MIN. MAX. 

UNIT 

1. 5 -
3.15 - v 
4.2 -

- 0.5 
- 1. 35 v 
- 1. 8 

1. 9 -

4.4 -

5.9 - v 
4.13 -

5. 63 -

- 0.1 

- 0.1 
- 0.1 

v 
- 0.33 
- 0.33 

- ±1.0 
µA 

- 40,0 



TC74HC259P/F----------------

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C Ta=-40<v85°C 
UNIT PARAMETER SYMBOL TEST CONDITION 

Vee MIN. 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 - 64 130 - 165 

tpHL 
4.5 - 16 26 - 33 

(DATA - Q) 6.0 - 14 22 - 28 

Propagation Delay tpLH 2.0 - 96 190 - 240 Time 
4.5 - 24 38 - 48 

(A, B, c - Q) tpHL 
6.0 - 21 32 - 41 

Propagation Delay tpLH 2.0 - 84 165 - 205 
Time 

41 4.5 - 21 33 -
(G - Q) tpHL 6.0 - 18 28 - 35 

Propagation Delay Time 2.0 - 68 135 - 170 

tpHL 4.5 - 17 27 - 34 
(CLEAR - Q) 6.0 - 15 23 - 29 

Minimum Pulse Width 2.0 - 30 75 - 95 

(G) tw(L) 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 ns 

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(L) 4.5 - 8 15 - 19 

(CLEAR) 6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - 10 50 - 65 
ts 4.5 - 3 10 - 13 

(DATA) 6.0 - 3 9 - 11 

Minimum Set--up Time 2.0 - - 25 - 30 

ts 4.5 - - 5 - 6 
(A, B, C) 6.0 - - 5 - 5 

Minimum Hold 
2.0 - 10 25 - 30 

Time th 4.5 5 6 - 2 -
(DATA) 6.0 - 2 5 - 5 

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

(A, B, C) 6.0 - - 0 - 0 

Input Capacitance Cm - 5 10 - 10 
pF 

Power Dissipation CpD(l) - 32 - - -Capacitance 

Note (1): CpD 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 ·Vee· frn+Icc 
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----------------TC74HC259P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

Vee 

A,H,C 50% 

GND 

'<(SELECTED) 

tTLH tTHL 

WAVEFORM 3. (CLR~H ,A-C~STABLE) 

6ns 6ns 

Vee 

D 

GND 
tw 6ns 6ns 

Vee 

GND 

'<(SELECTED) 50% 

WAVEFORM 4. (D~H, A-C~STABL!<:) 

Vee 

50% 

GND 

Vee _/ G A,B,C 

GND 
6ns 6ns th 

Vee 

CLR 

GND 

6ns 6ns 
VoH 

'<(SELECTED) 
50% 
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TC74HC259P/F---------------

Ice 0 r. TEST CIRCUIT 

Vee ~5v INPUT WAVEFORM 
6ns 6ns 

P.G.l Vee 
DATA IN 

eLR Ve11 
QO 

Ci 
GND 

DATA IN 
Vee 

Ci 
A 

GND 
Q7 

GND 
6ns 6ns 
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TC74HC266AP/AF 
TC74HC7266AP/AF 

TC74HC266AP/ AF 
TC74HC7266AP/ AF 

QUAD EXCLUSIVE NOR GATE (OPEN DRAIN) 
QUAD EXCLUSIVE NOR GATE 

The TC74HC266A/7266A are high speed CMOS QUAD 
EXCLUSIVE NOR GATE fabricated with silicon gate 
C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC266A has a high-performance MOS N­
channel transistor (OPEN-DRAIN output). 

Therefore, with suitable output pullup resistors, this 
device can be used in wired-AND application. 

The TC74HC7266A has a output buffer which is CMOS 
structure. 

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

FEATURES: 
•High Speed .............................. tµi=lOns(typ.)at Vee=5V 

•Low Power Dissipation ............ Iee=4µA(Max.)at Ta=25°C 
•High Noise Immunity ............... VN1H=VN1t28% Vee(Min.) 
• Output Drive Capability ............ 10 LS TTL Loads 

•Symmetrical Output Impedance ... I Irn1 I =loL =4mA(Min.) 
•Balanced Propagation Delays······ tpu1"'tpHL 
• Wide Operating Voltage Range··· Vee ( opr.) =2V -6V 
• Pin and Function Compatible with 74LS266 

SYSTEM DIAGRAM 

IEC LOGIC SYMBOL 

TC74HC266A TC74HC7266A 

~1 

423 

DIP14 (3D14A-P) 

14~ 
1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

1A 14 

18 2 13 

1Y 3 12 

2Y 4 11 

2A 5 10 

28 6 9 

GND7 8 

(TOP VIEW) 

TRUTH TABLE 

y 
A 8 

7266A 

L L H 

L H L 

H L L 

H H H 

Z:High Impedance 

Vee 

48 

4A 

4Y 

3Y 

38 

3A 

266A 

z 
L 

L 

z 



TC7 4HC266AP/ AF 
TC74HC7266AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range Vee 
DC Input Voltage VrN 
DC Output Voltage Vour 
Input Diode Current IrK 
Output Diode Current IOK 
DC Output Current IoLT 
DC Vee/Ground Current Ice 

VALUE 

-0.5 - 7 
-0.5 -Vcc+0.5 

-0.5 -Vcc+0.5 
±20 

±20 

±25 

±50 
Power Dissipation PD 500(DIP) •/180 (MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETJ;;R SYMBOL VALUE 
Supply Voltage Yee 2-6 
Input Voltage VrN 0 -Vee 
Output Voltage VOLT 0 -Yee 
Operating Temperature Topr -40 - 85 

0 - 1000(Ycc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Ycc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage VIH 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage VrL 4.5 -

6.0 -

2.0 1. 9 Vrr-;= IOH =-20µA 4. 5 4.4 High-Level 
Vm 

V1HorVu, 
6. 0 5.9 Output Voltage (TC74HC IOH =-4 mA 4. 5 4. 18 

7266A) IOH =-5. 2mA 6.0 5.68 
2. 0 -

Vr>1 = 
IoL =20 µA 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage VrrrorVrL 
IoL =4 mA 4. 5 -

IoL =5. 2mA 6. 0 -

Output Vr>J = Vu r or VrL 
Ioz VouT =Vee 5.5 -

Off-State Current (TC74HC266A) 
Input Leakage Current IrN Vrl'i =Vee or GND 6. 0 -

Quiescent Supply Current kc VrN =Vee orGND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2. 0 
4.5 
6.0 
4.31 
5.80 
0. 0 
0. 0 
0. 0 
0. 17 
0. 18 

-

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOmW/°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4.4 -

- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0. 33 
0. 26 - 0.33 

±o. 5 - ±o. 5 
µA 

±0.1 - ±1. 0 
4.0 - 40.0 



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

PARAMETER SYMBOL TEST CONDITION MIN. 

Output Transition Time 
tTL!l -
tT!IL 

Propagation Delay Time t . " 
~µ1.i--1 -

* S,i!L 

Propagation Delay Time 
** 

tpLZ RL=lkQ -

Propagation Delay Time t,r;:L RL=lkQ -

** 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C 
Vee MIN. TYP. 
2.0 - 30 

Output Transition Time tTLII 4.5 - 8 
t·n-JL 6.0 - 7 

2.0 - 40 
Propagation Delay Time tpLH 4.5 - 12 

* tplJL 6.0 - 10 
2.0 - 26 

Propagation Delay Time tpLZ RL=lkQ 4.5 - 12 
** 

I 6.0 - 11 
2.0 - 40 

Propagation Delay Time tp/'.L RL=lkQ 4.5 - 12 
** 6.0 - 10 

Input Capacitance C1'\ - 5 
Output Capacitance CoCT -- 3 

TC74HC266A - 16 Power Dissipation Capacitance CPD(l) 
TC74HC7266A - 30 

TC7 4HC266AP/ AF 
TC7 4HC7266AP/ AF 

TYP. MAX. UNIT 

4 8 

10 17 
ns 

11 17 

10 17 

Ta=-40 -85°C 
UNIT 

MAX. MIN. MAX. 
75 - 95 
15 - 19 
13 - 16 

100 - 125 
20 - 25 
17 - 21 

100 - 125 
ns 

20 - 25 
17 - 21 

100 - 125 
20 - 25 
17 - 21 
10 - 10 
- - -
- - - pF 

- - -

Note 11) Cm is defined as the value of the internal equivalent capacitance which 1s calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Iecwa=Cpo •Vee• f1:\ +Ice /4(per Gate) 

for TC74HC7266A only 
for TC74HC266A only 
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TC74HC273AP/Af----
OCTAL D-TYPE FLIP FLOP WITH CLEAR 

The TC74HC273A is a high speed CMOS OCTAL D 
TYPE FLIP FLOP fabricated with silicon gate C 2MOS 
technology. 

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

Information signals applied to D inputs are transfered 
to the Q outputs on the positive going edge of the clock 
pulse. 

When the CLEAR input is held "L", the Q outputs are 
at a low logic level independent of the other inputs. 

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

FEATURES: 

•High Speed································· f'v!Ax=48MHz(typ.)at Vcc=5V 

•Low Power Dissipation··············· Icc=4,uA(Max.)at Ta=25°C 

• High Noise Immunity ··· ············ V '.'iIH = V :\IL =28% V cc( Min.) 

• Output Drive Capability ········· ... 10 LS TTL Loads 

•Symmetrical Output Impedance ···I IOlll=IoL =4mA(Min.) 

• Balanced Propagation Delays ······ tpu-1""tpHL 

•Wide Operating Voltage Range··· Vcc(opr)=2V~6V 

•Pin and Function Compatible with 74LS273 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

CLEAR D CLOCK Q 

L x x L Clear 

H L s L -

H H s H -

H x t_ On No change 

X : Don't care 
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20 

DIP20 (3020A-P) 

~~ 
1 

MFP20 (F20GA-P) 

PIN ASSIGNMENT 

CLEAR 20 Vee 
Ql 2 19 a 8 
01 3 18 08 
02 4 17 D 7 
Q2 5 1s a 7 
Q3 6 15 as 
03 7 14 D 6 
04 8 13 D 5 
04 9 12 a 5 

GND 10 11 CLOCK 
ITnn ,,., .. ,.,\ 
\ IVr Vll;;;VY/ 

IEC LOGIC SYMBOL 

CLR 

CLK 

01 01 
02 02 
03 03 
04 04 
05 05 
06 06 
07 07 
08 QB 



---------------TC74HC273AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vee+0.5 
DC Output Voltage VOLT -0.5 -Vee+0.5 
Input Diode Current IIK ±ZO 
Output Diode Current IoK ±20 
DC Output Current lour ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage V1" 0 -Vee 
Output Voltage Vour o-vcc 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vec=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

0 - 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V1H 4.5 3. 15 
6.0 4.2 

Low-Level 2.0 -

Input Voltage V1L 4. 5 -

6. 0 -

2.0 1. 9 

High-Level V1:-;= 
IOH =-20µA 4. 5 4.4 

Output Voltage VOH 
V1HorV1L 

6. 0 5.9 
Im =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6. 0 5.68 

2.0 -

V1;-.;= IoL =20 µA 4.5 -
Low-Level 

VoL 6.0 -
Output Voltage V1r1orV1L 

loL =4 mA 4.5 -

loL =5. 2mA 6. 0 -

Input Leakage Current I I:'i V1".J =Vee or GND 6. 0 -

Quiescent Supply Current Ice Vi:--; =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
6. 0 
4. 31 
5. 80 
0. 0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500m W in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-!Om W l'C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -

- 4.4 -

- 5. 9 - v 
- 4.13 -

- 5. 63 -

0. 1 - 0.1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 µA 
4.0 - 40. 0 



TC74HC273AP/AF---------------

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25"C Ta=-40 -85°C 
UNIT 

Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
tw<u 4.5 - 15 19 (CLOCK) tw<Hl 6.0 - 13 16 

Minimum Pulse Width 2.0 - 75 95 

(CLEAR) twcu 4.5 - 15 19 
6.0 - 13 16 
2.0 - 75 95 

Minimum Set-up Time ts 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 - 50 65 

(CLEAR) tr em 4.5 - 10 13 
6.0 - 9 11 
2.0 - 6 5 

Clock Frequency f 4.5 - 30 24 MHz 
6.0 - 35 28 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tTHL 

Propagation Delay Time tpLH - 15 25 ns (CLOCK-Q) ~HL 
Propagation Delay Time tpLH - 16 27 (CLEAR-Q) !ru_L 
Maximum Clock Frequency fMAx 40 67 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

r l\.L\,l\.!Vl.t. 1 .C,n, 1ll!VltlUL l ~;:, l vUJ~lJJJ JU!~ 
I Ta=-40 -85°C lnmml 

Ul~ll 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time tTLH 4.5 - 7 15 - 19 
tTI-IL 6.0 - 6 13 - 16 

Propagation Delay Time 2.0 - 54 145 - 180 
tpLH 4.5 - 18 29 - 36 ns (CLOCK-Q) tpHL 6.0 - 15 25 - 31 

Propagation Delay Time 2.0 - 60 160 - 200 
tpLH 4.5 - 20 32 - 40 (CLEAR-Q) tpHL 6.0 - 17 27 - 34 

Maximum Clock 2.0 6 18 - 5 -

Frequency fMAx 4.5 30 56 - 24 - MHz 
6.0 35 66 - 28 -

Input Capacitance C1N - 5 10 - 10 pF Power Dissipation Capacitance Cpn(l) - 43 - - -
Note (1) Cm is defmed as the value of the mternal eqmvalent capacitance which is calculated from the 

operating current consumption without load. 
Average operating current can be obtained by the equation: 

Ieew.i=Cm •Vee• fJN +Ice /8(per Flip Flop) 
And the total Cm when n pcs. of Flip Flop operate can be gained by the following equation: 

Cro(total)=32+11 • n 
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---------------TC74HC273AP/AF 

SYSTEM DIAGRAM 

01 02 03 04 05 06 07 08 
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TC74HC279P/F 
TC74HC279P/F UAD S-R LATCH 

The TC74HC279 is a high speed CMOS QUAD S-R LATCH fabricated with silicon gate 
c 2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
Each latch has an independent Q output and set and reset inputs. S and R are 
accomplished by "L" level. When S input is placed at "L", Q output becomes "H" and 
when R input is placed at "L", Q output becomes "L". When both of Sand R are placed 
at "L", Stakes precedence resulting Q="H" and when both of Sand Rare placed at "H", 
Q output doesn't change. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed tpd=l3ns(Typ.) at Vcc=5V .----------..,-----~ 

•Low Power Dissipation •••••• Icc=2µA(Max.) at Ta=25°C 

High Noise Immunity .•.•••••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability • , • , .•••••.••• 10 LS TTL Loads 

•Symmetrical Output Impedance ••••• IIoHl=IoL=4rni(Min.) 

Balanced Propagation Delays •••••••.••.•••• tpLH~tpHL 

Wide Operating Voltage Range .•••••• Vcc(Opr.)=2V'" 6V 

• Pin and Function Compatible with 74LS279 

ABSOLUTE MAXIMUM RATINGS 
I PARAMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5'" 7 V 
1------------~-·-·-----------,-·------+----------------t------i 

DC Input Voltage VIN -0. 5 '"Vcc+O. 5 V 
r-----o----------t-----------t-------j 

DC Output Voltage VouT -0.5 cu Vcc+0.5 v 
1---------------------- -------+------------+--------i 
Input Diode Current I IK ±20 mA 
1---------------------- ---·-----+----------;----_____, 
Output Diode Current loK ±20 mA 
J-------- -------------t-------- +-----------j--------i 

DC Output Current IouT ±25 mA 
----+-----------j----~ 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation PD 500 (DIP),.,/ mW 
180(MFP) 

Storage Temperature 

Lead Temperature lOsec TL 300 °C 

'~ 500rnW in the range of Ta=-40° 'V 65°C and from Ta=65°C 
up to 85_°C derating factor of -10rnW/°C shall be applied 
until JOOrnW. 
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DIP16(3Dl6A-P) 

MFP16(Fl6Ge-P) 

PIN ASSIGNMENT 

lR l 16 Vee 

lSi 2 15 48 

1S2 3 14 4R 

13 4Q 

2R 5 12 382 

2s 6 11 381 

2Q 7 10 3R 

GND 8 9 3Q 

(TOP VIEW) 



TRUTH TABLE 

INPUTS 

Sf R 

H H 

L H 

H L 

L L 

OUTPUT 

Q 

QO 
H·-

L 

H 

TC74HC279P/F 

NOT!<: : 

Q,O ~THE LEVEL OF Q BEFORE THE INDICATED INPUT 

CONDITIONS WERE ESTABLISHED. 

# FOR I"ATCHB:S WITH DOUBLE S INPUTS: 

H~BOTH S INPUTS HIGH 

L~ONE OF BOTH INPUTS LOW 

LOGIC DIAGRAM (Per Circuit) 

s 
Sl 

S2 

* 

* FOR LATCH WITH ONE S INPUT 

INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v 
Input Voltage 

-·-r---·· 
Vrn o"' Vee v 

Output Voltage Vo UT o "'Vee v 
Operating Temperature Topr -40 '\, 85 oe 

INPUT 

Input Rise and Fall Time tr, tf 0'\,1000 (Vce=2. OV) 
0 '\, 500 (Vce=4. SV) ns 
0 '\, 400 (Vce=6. OV) 
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TC74HC279P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40<o85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX, MIN. MAX. UNIT 

High-Level 2.0 1.5 - - 1.5 -
Vrn 4.5 3.15 - - 3.15 - 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 -
Vrn=Vrn Iow-20µA 4.5 4.4 4.5 - 4.4 -

High-Level 
VoH 6.0 5.9 6.0 - 5.9 -

Output Voltage v 
or Vn 

r 0w-4mA 4.5 4.18 4.31 - 4.13 -
IoH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

Vrn=Vrn loL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VOL -- v 

or VrL IoL=4rnA 4.5 - 0.17 Q.26 - 0.33 

roL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 Current 

Quiescent 
µA 

1cc Vrn=Vcc or GND 6.0 - - 2.0 - 20.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (C1~sopF, Input tr-tf-6ns) 
r-- Ta=25°C Ta=-40'"85°C 

PARAMETER SYMBOL TEST CONDITION Vee UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 

tTHL 
4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 64 130 - 165 

(Sl, S2 - Q) 4.5 - 16 26 - 33 
tpHL 6.b - 14 22 - 28 

ns 

Propagation Delay Time tpLH 2.0 - 48 100 - 125 

tpHL 
4.5 - 12 20 - 25 

($ - Q) 6.0 - 10 17 - 21 
2.0 - 60 120 - 150 Propagation Delay Time 

tpHL 4.5 - 15 24 - 30 
(R - Q) 

6.0 - 13 20 - 26 
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----------------TC74HC279P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

TEST CONDITION~ 
Ta=25°C Ta=-40-v85°C UNIT PARAMETER SYMBOL 

MIN. TYP. MAX. MIN. MAX. 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

CpD(l) - 26 - - -
Capacitance 

Note(l): CpD 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 • Vee • frn +Ice/ 4 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

Vee 

GND 

rcc(o r.) TEST CIRCUIT 
v00 ~5V 

6ns 6ns 

Vee 
Sl 

GND 82 10. 

Sl 

Vee R 3 

4 
OTHER 

GND IN POTS 

GND 
6ns 6ns 

433 



TC74HC280AP/AF----
8-CHANNEL MULTIPLEXER 

The TC74HC280A is a high speed CMOS 9-BIT 
PARITY GENERA TOR fabricated with silicon gate 
C2MOS technology. 

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

The TC74HC280A is composed of nine data inputs A 
thru I and odd/even parity outputs l: ODD and l:EVEN. 

The odd parity output is high when an odd number of 
data inputs are high. The even parity output is high when 
an even number of data inputs are high. 

The word-length capability is easily expanded by 
cascading. 

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

FEATURES: 
•High Speed······························ tixJ=22ns(typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VN11-1=VN1L28% Vcc(Min.) 
• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I IOI-I I =loL =4mA(Min.) 
• Balanced Propagation Delays ·· · · · · tpL!-1 "> tpHL 
•Wide Operating Voltage Range··· Vee (opr.)=2V-6V 
• Pin and Function Compatible with 74LS280 

TRUTH TABLE 

Number of inputs Outputs 

A through I that are High 
!EVEN !ODD 

0,2,4,6,8 H L 

1,3,5,7,9 L H 
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DIP14 (3D14A-P) 

14~ 
1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

G 14 Vee 

H 2 13 F 

NC 3 12 E 

4 11 D 

I EVEN 5 10 c 
IODD 6 9 B 

GND 7 8 A 

(TOP VIEW) 
NC : No Connection 

IEC LOGIC SYMBOL 

2K 
A 
B 
c (6) ~ 
D EVEN 
E 
F 

(6) ~ G 
H 

ODD 

I 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 
DC Input Voltage v,I\ -0.5 -Vee+0.5 
DC Output Voltage Your -0.5 -Vec+0.5 
Input Diode Current IIK ±20 
Output Diode Current ICJK ±20 
DC Output Current IoLT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation Pi) 500(DIP) •/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lDsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage VIN o - Vee 
Output Voltage VoUT o -Vee 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vec=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2. 0 1. 5 
Vn1 4. 5 3. 15 Input Voltage I 6.0 4.2 

Low-Level 2.0 -

Input Voltage VIL 4. 5 -

6.0 -

2.0 1. 9 

High-Level V1N= 
IOH =-20 µA 4. 5 4. 4 

Output Voltage VOH V1HorV1L 
6.0 5. 9 

IOH =-4 mA 4.5 4. 18 
IOII =-5. 2mA 6.0 5. 68 

2.0 -

V1\J= 
IoL =20 µA 4. 5 -

Low-Level 
VoL 6.0 -

Output Voltage V1HorV1L I(il: =4 mA 4.5 --

IoL =5. 2mA 6.0 -

Input Leakage Current I'" v," =Vee or GND 6.0 -

Quiescent Supply Current Ice V101 =Vee or GND 6.0 -

435 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4. 5 
6.0 
4. 31 
5.80 
0. 0 
0. 0 
0.0 
0. 17 
0. 18 

-

-

TC7 4HC280AP/ AF 

*500mW in the range of Ta= 
-4o'c- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-!Om W l'C shall be applied 
until 300mW. 

Ta=-40 -S5°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -

- 5. 9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0.33 
0. 26 - 0.33 
±0.1 - ±1. 0 µA 
4. 0 - 40. 0 



TC74HC280AP/AF---------------

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time t'JLH - 4 8 
tTI-IL 
tpLH 

ns 
Propagation Delay Time - 22 35 

!.ii_HL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput t,=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTl-!L 6.0 - 7 13 - 16 

2.0 
ns - 80 200 - 250 

Propagation Delay Time tpLH 4.5 - 26 40 - 50 
tpHL 6.0 - 22 34 - 43 

Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cm(l) - 61 - - -

Note (1) CKJ 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 wv=C PD. v a;. f IN +I a; 
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--------------- TC74HC280AP/AF 

SYSTEM DIAGRAM 

H G F E D c B A 

13 12 11 10 

! ODD ! EVEN 
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TC74HC283AP/AF/AFN 
4-BIT BINARY FULL ADDER 

The TC74HC283A is a high speed CMOS 4-BIT 
BINARY FULL ADDER fabricated with silicon gate 
C2MOS technology. 

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

Sum ( :E ) outputs are provided for each bit and a 
resultant carry (C4) is obtained from the fourth bit. 

This adder features full internal look-ahead across all 
four bits. 

A 4 X n bit binary adder is easily built up by cascading 
the HC283A without any additional logic. 

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

FEATURES: 
•High Speed······························ tpd=l7ns(Typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25"C 
•High Noise Immunity··············· VNIH =VNIL =28% Vcc(Min.) 
• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I IOH I =IoL =4mA(Min.) 
• Balanced Propagation Delays ··· · ·· tpLH ""tpHL 
•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 
• Pin and Function Compatible with 74LS283 

TRUTH TABLE(l bit) 

INPUTS OUTPUTS 

Bn An cn-1 In Cn 
L L L L L 

L L H H L 

L H L H L 

L H H L H 

H L L H L 

H L H L H 

H H L L H 

H H H H H 
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.. ~ 
DIP16 (3016A-P) 

..~ .. ~ 
1 1 

MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

I2 16 Vee 

82 2 15 83 

A2 3 14 A3 

I1 4 13 I3 

A1 5 12 A4 

81 6 11 84 

co 7 10 I4 

GND 8 9 C4 

(TOP VIEW) 

BLOCK DIAGRAM 

CARRY 

04~~~~-+--l--l---f-:-"-:-1 

A4~~.r-~-t--t--+--t...:...:..::::.:.J 

0s~~~~-t--t-~--f-::--:-r 

As~~r-~-t--t-~--t..:...:..::::.:.J 

02~~~~-+-~~--f-::---:-1 

A2~~.r-~-t-~~-t..:..:..:...:..:..J 

01~~~~~~~-r:::-::-. 

Al~~.r-~~~~--1..:..:..:...:..:..J 

co 

C4 



TC74HC283AP/AF/AFN 

SYSTEM DIAGRAM 

84 

A4 

83 

A3 

82 

A2 

81 

A1 

co 

IEC LOGIC SYMBOL 

A1 
(5) 

} 
I: (4) 

(3) I:1 
A2 

(14) 
(1) 

I:2 
A3 I: (13) I:3 
A4 (10) 

I:4 
Bl 

} 82 
83 (9) 
84 co C4 

co Cl 
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TC74HC283AP/AF/AFN -------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VoUT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IOUT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP)•/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2- 6 
Input Voltage VIN o-Vcc 
Output Voltage VOUT o-vcc 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

Hlah-T .ouol 2. 0 1. 5 
.......... '=> .... ................... 

VIH 4. 5 3. 15 Input Voltage 
6. 0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6. 0 -
2. 0 1. 9 

High-Level Iott =-2QµA 4. 5 4. 4 
Vrn 

V1N= 
6. 0 5. 9 Output Voltage VIHorV1L IOH =-4 mA 4.5 4.18 

IOH =-5.2mA 6. 0 5.68 
2. 0 -

V1N= 
IoL =20 µA 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage VIHorV1L IOL =4 mA 4.5 -
IOL =5. 2mA 6. 0 -

Input Leakage Current IIN V1N =Vee or GND 6. o -
Quiescent Supply Current Ice V1N =Vee or GND 6. o -
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UNIT 

v 
v 
v 

mA 
mA 
mA 
mA 
mW 

oc 
oc 

UNIT 
v 
v 
v 

"C 

ns 

Ta=25"C 
TYP. 

-

-

-
-
-

-
2.0 
4.5 
6. 0 
4. 31 
5.80 
0.0 
0.0 
0. 0 
0.17 
0.18 

-

-

*500m W in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-I Om W l'C shall be applied 
until 300mW. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3.15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
- 1. 9 -
- 4. 4 -
- 5. 9 - v 
- 4.13 -
- 5. 63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0.1 - 0.1 v 
0.26 - 0. 33 
0. 26 - 0.33 
±0.1 - ±1. o µA 
4. o - 40.0 



--------------TC74HC283AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tTIIL 

Propagation Delay Time tpLII - 17 26 (Co- l:n) tpHL 
Propagation Delay Time tpLH - 17 26 ns 

(Co-Cd t121:11, 
Propagation Delay Time tpLH - 23 37 

(An,Bn-_l:nj_ tmJL 
Propagation Delay Time tpLH - 21 34 (An,Bn-C4) tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTI-IL 6.0 - 7 13 - 16 

Propagation Delay Time 
2.0 - 60 150 - 190 

tpLH 4.5 - 20 30 - 38 
(Co-l:n) tpHL 6.0 - 17 26 - 32 

Propagation Delay Time 
2.0 - 60 150 - 190 

tpLH 4.5 - 20 30 - 38 ns 
(Co-C4) tpHL 6.0 - 17 26 - 32 

2.0 - 95 210 - 265 
Propagation Delay Time tpLH 4.5 - 27 42 - 53 

(An,Bn-l:n) tpHL 6.0 - 22 36 - 45 
2.0 - 80 195 - 245 

Propagation Delay Time tpLll 4.5 - 25 39 - 49 
(An,Bn-C4) tpHL 

6.0 - 20 33 - 42 
Input Capacitance Cri'i - 5 10 - 10 pF 
Power Dissipation Capacitance C_mOl - 126 - - -

Note (1) C FD 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: 

Iccwri=Crn •Vee .rIN +Ice 
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TC74HC298AP/AF 
QUAD 2-CHANNEL MULTIPLEXER WITH OUTPUT REGISTER 

The TC74HC298A is a high speed CMOS 2-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

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

It contains a 4-bit 2-channel multiplexer and a 4-bit 
output register. When the word select input (W.S.) is held 
low, the data of word l(Al, Bl, Cl, Dl) is selected and is 
applied to the registers. When W.S. is held high, the data 
of word 2 (A2, B2, C2, D2) will be applied to the registers. 
This selected data is transfered to the output (QA, QB, 
QC, QD) on the negative going transition of CLOCK. 

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

FEATURES: 
• High Speed ··· ··· ··· ··· ··· ··· ··· ··· ··· ··· fi.iAX=73MHz(Typ. )at V cc=5V 
•Low Power Dissipation············ Icc=4,uA(Max.)at Ta=25'C 
•High Noise Immunity··············· VN1tt=VN1L28% Vcc(Min.) 
• Output Drive Capability ······ ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I Iott I =IoL =4mA(Min.) 
• Balanced Propagation Delays · · · · · · tpLH '=< tpHL 
•Wide Operating Voltage Range··· Vee (opr)=2V-6V 
•Pin and Function Compatible with 74LS298 

IEC LOGIC SYMBOL 

MUX 

w.s. 
CK 
Al 
A2 
B1 
B2 
C1 
C2 
01 
02 
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1 
DIP16 (3D16A-P) 

16~ 
1 

MFP16 (F16GC-P) 

PIN ASSIGNMENT 

B2 18 Vee 
A2 2 15 QA 

A1 3 14 QB 

B1 4 13 QC 

C2 5 12 Qo 

02 6 11 CK' 
01 7 10 w.s. 

GNO 8 9 C1 

(TOP VIEW) 

QA 

QB 

QC 

QO 



--------------- TC74HC298AP/AF 

TRUTH TABLE 

INPUTS OUTPUTS 

WORD 
CK QA QB QC QD 

SELECT 

L ~ al bl cl dl 
H ~ a2 b2 c2 d2 
x s QAO QBO QDO QDO 

X : Don't care (Including transition) 
al, a2 ......... : The Level of steady-state Input at A 1, A2, etc. 
QAO. QBO··· : The level of QA, QB, etc. entered on the most 

recent negative transition of the clock input. 

SYSTEM DIAGRAM 

WORD 
SELECT 

Al 

A2 

Bl 

82 

Cl 

C2 

01 

02 

CK 

3 

4 

9 

6 

11 
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TC74HC298AP/AF---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 
DC Input Voltage v,:--; -0.5 -Vcc+0.5 
DC Output Voltage Your -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) •/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage Vii\ 0 - Vee 
Output Voltage VouT 0 -Vee 
Operating Temperature Topr -40 - 85 

o - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

r TI An A 1\lfVrnvn l CVHD{\T rJlDCrfl 0fYl\Tl\T'l1T/'\l\T 
1- r-1.J..\,.Ll.lVJ.D .L .J...:Jl.\, 1 u11n.uvD .l.c/U.L VV_l_'l.LJ.l.l.LV_l_" 

Vee MIN. 

High-Level I 2. o 1. 5 

Input Voltage Vu1 I 4. 5 3. 15 
6. 0 4.2 

Low-Level 2. 0 -

Input Voltage V11, 4. 5 -

6. 0 -

2. 0 1. 9 

High-Level V"'= 
IOH =-20,u A 4. 5 4. 4 

Vm 6. 0 5.9 Output Voltage V1f!orV1L IOH =-4 mA 4. 5 4. 18 
IOI-I =-5. 2mA 6. 0 5.68 

2. 0 -

Vi;;= IoL =20 ,u A 4. 5 -
Low-Level 

VoL 6.0 -

Output Voltage V1HorV1L IoL =4 mA 4. 5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current I'" VIN =Vee or GND 6. 0 --

Quiescent Supply Current Ice V1!\ =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-
-

2.0 
4.5 
6. 0 
4.31 
5.80 
0. 0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-)QmWl'C shall be applied 
until 300m W. 

Ta=-40 -85°C U:NIT MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -

- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0. 33 
±0.1 - ±1. 0 ,u A 
4.0 - 40.0 



---------------TC74HC298AP/AF 

TIMING REOUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 ~85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 

(CK) 
twcu 4.5 - 15 19 
twcHJ 6.0 - 13 16 

-----

<'..O 50 65 Minimum Set-up Time 
-

ts 4.5 - 10 13 (A,B,C,D) 
6.0 - 9 11 

Minimum Set-up Time 
2.0 - 75 95 

ts 4.5 - 15 19 ns 
(W. S.) 6.0 - 13 16 f--- -

- 25 30 Minimum Hold Time 2. 0 
th 4. 5 - 5 6 

(A,B,C,D) 
6.0 - 5 5 
2. 0 - 0 0 Minimum Hold Time 

th 4. 5 - 0 0 
(W. S.) 

6.0 - 0 0 
2.0 - 7 6 

Clock Frequency f 4. 5 - 35 27 MHz 
6. 0 - 41 33 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time t-1u-1 - 4 8 
tn!L --

Propagatj__o_ri Delay Time tpLI I 
- 12 21 ns (CK-Q) tpHL 

Maximum Clock Frequency [MAX 38 73 -

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION ,~~~~~~T~a==~2=5_°C~~-~+-->T~a~=~-_40~~~8~5=°C_____,UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2 .o - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 

ns 

6.0 - 7 13 - 16 
1------------+---+----------+-~2.~o-+-_----+-----4~5~+--12=5~+--_-+-~15=5~ 

Propagation Delay Time tpl.H 4.5 _ 15 25 - 31 
(CK-Q) tpJIL 

f-------------------1------r------------i--6~·~0--j--1 --~-j-~1=3_ --t----2_1 __ +----~---+---2_6_____, 
Maximum Clock 2.0 j 7 22 - 6 

fM1\X 4.5 I 35 I 67 - 28 
6.0 l 41 l 79 - 33 

Frequency 

Input Capacitance C1:--; 5 10 10 
pF Power Dissipation Capacitance Cm(ll 39 -

Note 111 Cm 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: 

Iee(1>r)=CpIJ •Vee• f1:\ +Ice /4(per bit) 
And the total CplJ when n-bits operate can be gained by the following equation: 

Cm (total)=27+12 • n 
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TC74HC299AP/AF 
TC74HC323AP/AF---------

TC74HC299AP/ AF 
TC74HC323AP/ AF 

8-BIT PIPO SHIFT REGISTER 
8-BIT PIPO SHIFT REGISTER 

The TC74HC299A and TC74HC323A are high speed CMOS 
8-BIT PIPO SHIFT REGISTER fabricated with silicon 
gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

They have four modes (HOLD, SHIFT LEFT, SHIFT 
RIG HT and LOAD DAT A) controlled by the two selection 
inputs (SO, Sl). 

When one or both enable (Gl, G2) are high, the eight 
I/O outputs are forced to the high-impedance state; 
however, sequential operation or clearing of the register is 
not affected. Clear function on the TC74HC299A is 
asynchronous to CLOCK, while the TC74HC323A is 
cleared synchronous to CLOCK. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 
FEATURES: 
•High Speed······························ f'.v!Ax=42MHz(typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity ............... v_,n 1=V;-.;rL =28% Vcc(Min.) 
• Output Drive Capability ............ 15 LSTTL Loads For QA-QH 

10 LSTTL Loads For QA',QH' 
• Symmetrical Output Impedance ... 

I loH l=IoL =6mA(Min.) For QA-QH 
I IOHI =loL =4mA(Min.) For QA', QH' 

• Balanced Propagation Delays · ·· ·· · tpLH '=i tpHL 
• Wide Operating Voltage Range ·· · V cc ( opr) =2V ~-. ,; 
• Pin and Function Compatible ,_,..rith 74LS299/D23 

IEC LOGIC SYMBOL 

TC74HC299A TC74HC323A 

WITH ASYNCHRONOUS CLEAR 
WITH SYNCHRONOUS CLEAR 

20 

DIP20 (3D20A-P) 

20~ 
MFP20 (F20GA-P) 

PIN ASSIGNMENT 

so 20 Vee 
G1 2 19 S1 
G2 3 18 SL 

G/QG 4 17 QH' 
E/QE 5 16 H/QH 
C/QC 6 15 F/QF 
A/QA 7 14 D/QD 

QA' 8 13 B/QB 

CLR 9 12 CK 
GND 10 11 SR 

(TOP VIEW) 

APPLICATION NOTES 

1) Do not apply a signal to any 

bus terminal when it is in the out 

put mode. Damage may result. 

2) All floating (high impedance) 

bus terminals must have their 
0 A· input levels fixed by means of pull 

up or pull down resistors or bus 

terminator !C's such as the 

TOSHIBA TC40117BP. 
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TRUTH TABLE 

INPUTS 

MODE 
-- FUNCTION SELECT OUTPUT CONTROL CK 
CLR 

S1 so G1* G2 * (299A) (323A) 

z L H H x x x x 

jcLEAR 
L L x L L x s 
L x L L L x s 

HOLD H L L L L x x 
SHIFT H L H L L s 
RIGHT H L H L L s 
SHIFT H H L L L s 
LEFT H H L L L s 
LOAD H H H x x s 

SERIAL 

SL SR 

x x 
x x 
x x 
x x 
x H 

x L 

H x 
L x 
x x 

TC7 4HC299AP/ AF 
TC7 4HC323AP/ AF 

INPUTS/ OUTPUTS 
OUTPUTS 

A/QA H/QH QA' OH' 

z z L L 

L L L L 

L L L L 

QAO OHO QAO OHO 

H QGn H QGn 

L OGn L QGn 

QBn H OBn H 

QBn I QBn L 

a h a h 
When one or both output controls are high, the eight input/output terminals are in the high-impedance 

* state; however sequential or clearing of the register is not affected. 

Z :High Impedance 
OnO:The level of An before the indicated steady-state input conditions were established. 
Onn:The level of On before the most recent active transition indicated by I or t. 
a.h :The level of the steady-state inputs A, H, respectively. 
X :Don't care 

TIMING CHART 

CLOCK 

MODE { S 0 
CONTROL 
INPLITS S 1 

SERIAL 
{

SR 

SL 
DATA 
INPUTS 

OUTPUTS QA' 

B/OB 

C/DC 

INPUTS D/QD 

/OUTPUTS E/QE 

F/OF 

G/OG 

H/QH 

OUTPUTS OH' 

ASYNC SYNC LOAD 
CLEAR CLEAR 

299A 323A 

SHIFT RIGHT SHIFT LEFT 
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HOLD • ASYNC SYNC 
CLEAR CLEAR 

299A 323A 



TC74HC299AP/AF ______________ _ 
TC74HC323AP/AF 

SYSTEM DIAGRAM(TC74HC299A) 

SYSTEM 

so 
51 
"G1 
"G2 

DI AGRAM (TC74HC323A) 

QA' A/QA B/OB 

C/OC 0/00 E/OE F/OF G/OG H/OH OH' 

C/QC O/OD E/QE F/QF G/OG H/QH OH' 
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TC 7 4HC299AP/ AF 
--------------- TC74HC323AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage VrN -0.5 -Vcc+0.5 

DC Output Voltage Vocr -0.5 -Vee+0.5 
Input Diode Current L. ±20 ~IK 

Output Diode Current IOK ±20 
( Q ' ) ±25 DC Output Current H IouT ±35 (QA ~QI 1) 

DC Vee/Ground Current Ice ±75 
Power Dissipation PD 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 

Input Voltage VrN O -Vee 
Output Voltage VouT 0-Vec 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vce=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage Va-I 4.5 3. 15 
6.0 4. 2 

Low-Level 2.0 -

Input Voltage VrL 4. 5 -

6.0 -

2.0 1. 9 
Vr\i= Im =-20µ A 4.5 4.4 
VrHorVrL 6. 0 5. 9 

High-Level 
Vo11 IOH =-4 mA 4. 5 4. 18 

Output Voltage QA' ,QH' Im =-5. 2mA 6. 0 5.68 
Im =-6 mA 4.5 4. 18 

QA-QI! Im =-7. 8mA 6.0 5.68 
2. 0 -

VrN = I OL =20 µA 4.5 -

V111 orV1L 6.0 -

Low-Level 
VOL IoL =4 mA 4.5 -

Output Voltage QA' ,QI-i° IoL =5. 2mA 6.0 -

Io1, =6 mA 4.5 -
QA-Qll IoL =7. 8mA 6. 0 -

3-State Output 
Ioz 

v,N =V111 or V1L 
6. 0 -

Off-State Current VoLT =Vee or GND 
Input Leakage Current Ir\ Vi:" =Vee or GND 6.0 -

Quiescent Supply Current Ice VrN =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-
-

-

-

-

2.0 
4.5 
6.0 
4.31 
5. 80 
4. 31 
5.80 
0. 0 
o. 0 
0. 0 
0. 17 
0. 18 
0. 17 
0. 18 

-

-

-

*500mW in the range of Ta= 
-40'C~ 65°C. From Ta=65'C 
to 85°C a derating factor of 
-lQmW/°C shall be applied 
until 300mW. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4.2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -

- 5.9 -

- 4. 13 - v 
- 5.63 -

- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 
0. 26 - 0. 33 v 
0. 26 - o. 33 
0.26 - 0. 33 
0.26 - 0. 33 

±0. 5 - ±5. 0 

±0.1 - ±1. 0 fl A 

4.0 - 40.0 



TC74HC299AP/AF 
TC74HC323AP/AF--------------

TIMING RECOMMENDED OPERATING CONDITIONS( Input tr=t1=6ns) 

PARAMETER SYMBOL TEST COXDITION 
Ta=25°C 

Minimum Pulse Width twoD 
(CK) tw(L) 

Minimum Pulse Width 
(CLR)* twcu 

Minimum Set-up Time 
(SL,SR,A-H) ts 

Minimum Set-up Time 
(SO,Sl) ts 

Minimum Set -up Time 
(CLR)** ts 

Minimum Hold Time 
th (SL,SR,A-H) 

Minimum Hold Time 
th (SO,Sl) 

Minimum Hold Time 
(CLR)** 

th 

Minimum Removal Time 
(CLR)* trem 

Clock Frequency f 

Note '* TC74HC299A only 

** TC74HC323A only 

Vee TYP. 

2. 0 -

4. 5 -

6. 0 -

2. 0 -

4. 5 -

6. 0 -

2. 0 -

4.5 -

6.0 -

2. 0 -

4. 5 -

6.0 -

2. 0 -

4. 5 -

6. 0 -

2. 0 -

4. 5 -

6. 0 -

2. 0 -

4. 5 -

6.0 -

2. 0 -

4. 5 -

6. 0 -

2. 0 -

4. 5 -

6. 0 -

2.0 -

4. 5 -

D n -
v. v 

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

PARAMETER SYMBOL TEST CONDITION MIN. 

Output Transition Time tTLH -

(QA',QH') tmL 
Propagation Delay Time tp]Jl -

(CK-QA',QH') !£_HL 
Propagation Delay Time tpLH -

(CLR-QA',QH') 1:iiJ1L 
Maximum Clock Frequency fMJ\X 35 
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LIMIT 
75 
15 
13 
75 
15 
13 

100 
20 
17 

100 
20 
17 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

50 
10 
8 
6 

30 
~c 

uJ 

TYP. 

4 

19 

17 

73 

Ta=-40 -85°C 
UNIT 

LIMIT 
95 
19 
16 
95 
19 
16 

125 
25 
21 

125 
25 
21 

0 
0 ns 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

65 
13 
10 

5 
24 MHz 

23 

MAX. U;..JIT 

8 

30 ns 

30 
- MHz 



_______________ TC74HC299AP/AF 
TC74HC323AP/AF 

AC ELECTRICAL CHARACTERISTICS( Input tr=t 1=6ns) 

PARAMETER ITEST 
SYMBOL CONDITION ~Vee 

Ta=25°C Ta=-40 -85°C U~IT 
MIN. TYP. MAX. MIN. MAX. 

0 T · · T' 2. 0 - 25 60 - 75 utput rans1t1on 1me t TLH 
50 4. 5 - 7 12 - 15 

(QA-QH) t·n1L 
t-----------j-----j------.. T-----t-~~:-~---j---= t-- 3~ t- ~~ = ~~ 

Output Transition Time t ·1·1.11 
(QA',QH') . 50 4. 5 - 8 15 - 19 

tTI IL 6. 0 - 7 13 - 16 

Propagation Delay Time 
(CK-QA'QH') 

Propagation Delay Time 
(CLR-QA' ,QH')** 

Propagation Delay Time 
(CK-QA-QH) 

Propagation Delay Time 
(CLR-QA-QH)** tpHL 

2.0 - 85 170 - 215 
50 4. 5 - 23 34 - 43 

6. 0 - 18 29 - 37 
2. 0 ·- 85 17 5 - 220 

50 4. 5 - 24 35 - 44 
6. 0 - 18 30 - 37 
2. 0 - 80 160 - 20 

50 4. 5 - 21 32 - 40 
6. 0 - 17 27 - 34 
2.0 - 100 200 - 250 

150 4. 5 - 26 40 - 50 
6. 0 - 21 34 - 43 
2. 0 - 85 190 - 240 

50 4. 5 - 24 38 - 48 
6. 0 - 18 30 - 38 
2. 0 - 105 230 - 90 

150 4. 5 - 29 46 - 58 

r----------+-----+------+---+-~6.~0-+-_·----+-~22 36 - 46 2. o - 6 __ 0 _ _,___1-30--t---_----t--16·5 

Output Enable time 

Output Disable time 

Maximum Clock Frequency 

Input Capacitance 
Output Capacitance CocT 
Power Dissipation Capacitance Cm(!) 

50 4. 5 - 17 26 - 33 
6. 0 - 13 22 - 28 
2. 0 - 78 170 - 215 

150 4. 5 - 23 34 - 43 
6. 0 - 17 29 - 36 
2.0 - 54 150 - 190 

50 4. 5 - 19 30 - 38 
6. 0 - 16 26 - 33 
2. 0 6 12 

50 4. 5 30 58 
6. 0 35 80 

- 5 

13 
170 

10 

5 
24 
28 

10 

ns 

MHz 

pF 

Note Ill Cm 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: 

Iccqi0=Cm ·Vee· ff\ +Ice 
* TC74HC299A only 
** TC74HC323A only 
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TC74HC354P/F-----
TC74HC354P/F 8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 

The TC74HC354 is a high speed CMOS 8-CHANNEL MULTIPLEXER 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 contains 8 chan­
nel digital multiplexer with a 8-bit input data register and a 3-bit address input 
register and with 3-state outputs. The one of eight input data will be provided on 
the Y output pin (non-inverted output) and W output pin (inverted output) determined 
by the address data. The information at the data inputs (DO thru D7) is stored in the 
8-bit latch at the negative pulse on DC input. The information at the address inputs 
(SO thru S2) is stored in the 3-bit latch at the negative pulse on SC input. These 
outputs are disabled to be high-impedance when Gl input is.held high, G2 input is held 
high or G3 input is held low. This device is suitable for interfacing with bus lines 
in a bus organized system. The TC74HC354 is similar in function to TC74HC356, which 
has a 8-bit flip-flop as the data registers instead of 8-bit latch. All inputs are 
equipped with protection circuits against static discharge or transient excess voltage. 

FEATURES: 
High Speed tpd=33ns(Typ.) at Vcc=5V 

Low Power Dissipation .....•. Icc=4µA(max.) at Ta=25°C 

High Noise Immunity •..•.•.... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....•.......... 15 LSTTL Loads 

Symmetrical Output Impedance ...... IIoHl=IoL=6mA(Min.) 

Balanced Propagation Delays •.•..•..••...... tpLH~tpHL 

Wide Operating Voltage Range ........ Vcc(opr.)=2V"v6V 

Pin and Function Compatible with 74LS354 

ABSOLUTE MAXIMUM RATINGS 
I PARAMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 "v 7 v 

DC Input Voltage VIN -0.5 "'Vcc+O. 5 v 

DC Output Voltage VouT -o.5 "'vcc+0.5 v 

Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current Io UT ±35 mA 

DC Vee/Ground Current Ice ±70 mA 

Power Dissipation PD 500(DIP)>~/ mW 
l80(MFP) 

Storage Temperature Tstg -65 "v 150 oc 

Lead Temperature lOsec TL 300 oc 

* 500mW in the range of Ta=-40° "'65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP14(3Dl4A-P) 

,.9 
MFP14(Fl4GB-P) 

PIN ASSIGNMENT 

(TOP VIEW) 

20 v00 

19 y 

18 w 

17 G3 

16 G2 

15 Gl 

14 so 
13 Sl 

12 82 

11 SC 



TRUTH TABLE 

S2 

x 
x 
x 
L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

INPUTS OUTPUTS 

SELECT * OUTPUT ENABLES 
-

Sl so DC Gl G2 G3 w y 

x x x H x x z z 

x x x x H x z z 

x x x x x L z z 

L L L L L H DO DO 

L L H L L H Don DOn 
-

L H L L L H Dl Dl 

L H H L L H Dln Dln 

H L L L L H D2 D2 
-

H L H L L H D2n D2n 

H H L L L H D3 D3 

H H H L L H D3n D3n 

L L L L L H D4 D4 

L L H L L H D4n D4n 

L H L L L H D5 D5 

L H H L L H D5n D5n 

H L L L L H D6 D6 

H L H L L H D6n D6n 

H H L L L H D7 D7 

H H H L L H D7n D7n 

X : DON'T CARE 

Z : HIGH IMPEDANCE 

D0n·····D7n : THE LEVEL OF STEADY-STA.TE INPUTS AT INPUT DO THROUGH D7 

,RESPECTIVELY, BEFORE THE MOST RECENT LOW-TO-HIGH TRANSITION 

OF DATA CONTROL. 

* : THIS COLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW. 

TC74HC354P/F 

RECOMMENDED OPERATING CONDITIONS 
INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v 
Input Voltage Vrn o ""Vee v 
Output Voltage Vour o ""Vee v 
Operating Temperature Topr -40 '\, 85 oe 

Input Rise and Fall Time tr, tf 0'\,1000 (Vee=2. OV) INPUT 

o ""500 (Vce=4. 5V) ns 
0 '\, 400 (Vee=6. OV) 

GND 
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TC74HC354P/F---------------

LOGIC DIAGRAM 

G3 

G2 

Gl 

so 

Sl 

S2 

DC 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 

D7 
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TRUTH TABLE OF INTERNAL LATCH 

~ 
~ 
INPUTS 

D ST 

L H 

H H 

x L 

x:DoN'T CARE 

OUTPUTS 

q q 

L H 

H L 
qn qn 

qn:DATA STORED AT THE TRAILING 

EDGE OF THE MOST RECENT ST 

PULSE. 

w 
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TC74HC354P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40,,,85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1. 5 - - 1.5 -
Vrn 4.5 3.15 - - 3.15 - 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 -

VIN=Vrn Iow-20µA 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage or VIL 

IoH=-6mA 4.5 4.18 4.31 - 4.13 -

IoH=-7.8mA 6.0 5. 68 5.80 - 5. 63 -

2.0 - 0.0 0.1 - 0.1 

VIN=Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VoL v 

or VIL IoL=6mA 4.5 - 0.17 0.26 - 0.33 

IoL= 7. 8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output 
Ioz 

VIN=VIH or VIL 
Off-State 

VouT=Vcc or GND 6.0 - - ±0.5 - ±5.0 
_Current: __ 
Input Leakage Im Vrn=Vcc or GND 6.0 - - ±0. l - ±1. 0 µA Current 

Quiescent 
Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 

Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40"'85 ° C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 4.5 - 7 12 - 15 

tTHL 6.0 - 6 11 - 13 

Propagation Delay Time tpLH 
2.0 - 136 260 - 325 

(Dn - Y, W) 
4.5 - 34 52 - 65 ns 

tpHL 6.0 - 29 44 - 55 

Propagation Delay Time tpLH 2.0 - 136 265 - 330 

(DC - Y, W) 
4.5 - 34 53 - 66 

tpHL 6.0 - 29 45 - 56 
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TC74HC354P/F----------------

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40"-85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time tpLH 2.0 - 152 285 - 355 

4.5 - 38 57 - 71 
(Sn - Y, W) tpHL 6.0 - 32 48 - 60 

Propagation Delay tpLH 
2.0 - 156 295 - 370 

Time 
4.5 - 39 59 - 74 

(SC - Y, W) tpHL 6.0 - 33 so - 63 

2.0 - 30 75 - 95 
Minimum Pulse Width tw(L) 4.5 19 - 8 15 -

(DC) 6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(L) 4.5 - 8 15 - 19 

(SC) 
6.0 - 7 13 - 16 

1--
10 

Minimum Set-up Time 2.0 - 75 - 95 
ts 

4.5 - 2 15 - 19 
(Sn) 

6.0 2 13 16 - -

Minimum Set-up Time 2.0 - 20 75 - 95 
ts 

4.5 - 5 15 - 19 nS 
(Dn) 

6.0 - 4 13 - 16 
. ---1 ·----1--------- -----+--

Minimum Hold Time 2.0 - - 5 - 5 
th 

4.5 - - 5 - 5 
(Sn) 6.0 - 5 5 - -

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

(Dn) 6.0 - - 0 - 0 

tpzL 2.0 - 64 125 - 155 

Output Enable Time R1 =lk'2 4.5 - 16 25 - 31 
tpZH 6.0 - 14 21 - 26 

f------

tpLZ 2.0 - 88 155 - 195 
Output Disable Time 

tpHZ 
R1=lk'2 4.5 - 22 31 - 39 

6.0 - 19 26 - 33 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance Co UT - 10 - - - pF 
Power Dissipation CpD(l) 84 Capacitance - - - -

Note (1) CpD 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. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

~----Vee 

Dn, Sn 

~----oND 

Y,W ~" 50% 

10% :: DE'"' VoL 

pHL 

Vee 
DC.SC 50% 

ND 
tw 

'VoH 

Y OR W 50% 

VoL 

VoH 
W OR y 50% 

tpHL VoL 

Icc(opr.) TEST CIRCUIT 

Dn ,Sn 

DC, SC 

8 

Y OR W 

W OR Y 

TC74HC354P/F 

Vee 

-t"~ ¥~50% 

~-:-~_· ___ _ 
GND 

GND 

Vee 

GND 

VoH 

VoL 

VoH 

tpzH tpHZ 
VoL 

* IN PUT WAVEFORM IS THE; 
SAME AS THAT IN CASE OF 

Y SWITCHING CHARACTERISTICS 
p.G. TEST. 

* 
0 THE.Ci 
INPUTS 

w 
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TC74HC356P/F-----
TC74HC356P/F 8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 
GENERAL DESCRIPTION 
The TC74HC356 is high speed CMOS 8-CHANNEL MULTIPLEXER 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 contains 8 channel 
digital multiplexer with a 8-bit input data register and a 3-bit address input re­
gister and with 3-state outputs. The one of eight input data will be provided on 
'the Y output pin (non-inverted output) and W output pin (inverted output) deter­
mined by the address data. The information at the data inputs (DO thru D7) is 
stored in the 8-bit flip-flop at the positive going edge of clock input (CLOCK). 
The information at the address inputs (SO thru S2) is store~ in the 3-bit latch at 
the negative pulse on SC input. These outputs ~re disabled to be high-impedance 
when Gl input is held high, G2 input is held high or G3 input is held low. This 
device is suitable for interfacing with bus lines in a bus organized system. The 
TC74HC356 is similar in function to TC74HC354, which has a 8-bit latch as the data 
register instead of 8-bit flip-flop. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES: 
High Speed tpd=29ns(Typ.) at Vcc=5V 

Low Power Dissipation ..•••. Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity •.•••••.• VNIH=VNI1=28% Vcc(Min.) 

Ouptut Drive Capability .............. 15 LSTTL Loads 

Symmetrical Output Impedance •••• IIoHl=IoL=6mA(Min.) 

Balanced Propagation Delays ..•.•••.••••••• tpLH~tpHL 

Wide Operating Voltage Range •••••.• Vee (opr.) =2V"' 6V 

Pin and Function Com atible with 4LS356 

ABSOLUTE MAXIMUM RATINGS 
I p ARAMETER I SYMBOL VALUE UNIT 
Supply Voltage Range Vee -0.5"' 7 v 
DC Input Voltage VIN -o. 5 "'Vcc+o. 5 v 
DC Output Voltage Vo UT -0.5 "'Vcc+0.5 v 
Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current Io UT ±35 mA 
DC Vee/Ground Current Ice ± 70 mA 
Power Dissipation PD 500(DIP)*/ mW 

180(MFP) 

Storage Temperature Tstg -65"'150 oc 

Lead Temperature lOsec TL 300 oc 

* 500mW in the range of Ta~-40° "'65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP20(3D20A-P) 

w~ 
MFP20(F20GA-P) 

PIN ASSIGNMENT 

D"I 1 

D6 2 

D5 3 

D4 4 

D3 5 

D2 6 

Dl 'I 

(TOP VIEW) 

l"I G3 

16 G2 

15 Gl 

14 so 
13 Sl 

12 82 

11 sc 



TC74HC356P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

~ H: LEC T * 
S2 Sl so 
x x x 
x x x 
x x x 
L L L 

L I, L 

L I" H 

L L H 

L II L 

L H L 

L H H 

L H H 

H L L 

ll L L 

H I" H 

H L H 

H H L 

H H L 

H H H 

H H H 

X : DON'T CARE 

z:HIGH IMPEDANCE 

CLO CK 

x 
x 
x 

_J 

l_ 

_J 
L_ 

_J 

L_ 
___J 

l_ 

___J 

t_ 
_ _,--
l__ 

_J 

l_ 

_J 

L_ 

OUTPUT ENABLl';S 

Gl G2 G3 w y 

H x x z z 
x H x '2:'. z 
x x L z z 
L L H DO DO 

L L H DOn DOn 
-

L L H Dl Dl 

L L H DiD Dln 
-

L L H D2 D2 

L L H D2n D2n 
-

L L H D3 D3 
-

L L H D3n D3n 
-

L L H D4 D4 
--

L L H D4n D4n 

L L H l55 D5 

L L H D5n D5n 

L L H D6 D6 

L L H D6n D6n 

L L H D7 D7 

L L H D7n D7n 

DO-····· D7: THE LEVEL OF STEADY-STATE INPUTS AT INPUT DO THROUGH D7 ,RESPECTIVELY, 

AT THE TIME OF THE LOW-TO-HIGH TRANSITION 01'' CLOCK. 

jf: THIS COLUMN 8110WS THJC INPUT ADDRESS SETUP WITH SC LOW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Vo:Ctage Vee 2 ,.,_, 6 V 

Input Voltage VIN 0 ·c Vee V 
1-------------------r---~·-- ---+-----~-----------+-----! 

Output Voltage VouT O ,.,_,Vee v 
f-----------------------1-----------<------------+----I 
Operating Temperature T0 pr -40 ,.,_, 85 
!------------------+---~ 

Input Rise and Fall Time tr, tf 0~·1000(Vee=2.0V) 

0 ,.,_, 500 (Vee=4. 5V) 

0 ,.,_, 400 (Vee=6. OV) 
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INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee Vee 

INPUT 

GND 

GND 



TC74HC356P/F 

LOGIC DIAGRAM 

G3 ---,.,,..,---..., 

G2 ------ci 

SC 

CK 

DO ------+--! 

Dl 

D3 

TRUTH TABLE OF INTERNAL LATCH 

---n-
-LI-

INPUTS OUTPUTS 
D ST Q, Q, 
L H L H 
H H H L 
x L Q,n Q,n 

X: DON'T CARE 

Q.n: DATA STORED AT THE TRAILING 
EDGE OF THE MOST RECENT ST 
PULSE. 
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TRUTH TABLE OF 

INTERNAL LATCH(FLIP-D FLOP) 
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K 

D CK Q, 
L 

H _J H 
x t_ Q.n 

X :DON'T CARE 
Q,n:NO CHANGE 
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---------------- TC74HC356P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40,.,,85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1. 5 - - 1.5 -
Vrn 4.5 3.15 - - 3.15 - 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 -
Vrn=Vrn Iow-2011A 4.5 4.4 4.5 - 4.4 -

High-Level 
VoH 6.0 5.9 6.0 - 5.9 - v 

Output Voltage or VIL 
Iow-6mA 4.5 4.18 4.31 - 4.13 -
IoH=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

Vrn=Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VoL v 

or VIL IoL=6mA 4.5 - 0.17 0.26 - 0.33 

IoL=7.8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output Vrn=Vrn or VIL 6.0 ±0.5 ±5.0 Off-State Ioz - - -
Current VoUT=Vcc or GND 
Input Leakage 

µA 

Current Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 

Quiescent 
Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 

Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 

Ta=25°C Ta=-40"'85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Ouptut Transition Time 4.5 - 7 12 - 15 

tTHL 
6.0 6 11 13 - -

Propagation Delay Time tpLH 2.0 - 136 265 - 330 

4.5 - 34 53 - 66 
(CLOCK - Y, W) tpHL 6.0 - 29 45 - 56 

Propagation Delay Time tpLH 
2.0 - 152 285 - 355 
4.5 - 38 57 - 71 

(Sn - Y, W) tpHL 6.0 - 32 48 - 60 
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TC74HC356P/F----------------

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta;25°C Ta;-40,,,85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time tpLH 2.0 - 156 295 - 370 

4.5 - 39 59 - 74 
(SC - Y, W) tpHL 6.0 - 33 so - 63 

Minimum Pulse Width tw(L) 
2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 6.0 - 7 13 - 16 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(L) 4.5 - 8 15 - 19 
(SC) 6.0 - 7 13 - 16 

Minimum Set-up Time 
2.0 - 10 75 - 95 

ts 4.5 - 2 15 - 19 
(Sn) 6.0 - 2 13 - 16 

Minimum Set-up Time 2.0 - 30 75 - 95 

ts 4.5 - 8 15 - 19 
(Dn) 6.0 - 7 13 16 -

2.0 5 5 ns 
Minimum Hold Time - - -

th 4.5 - - 5 - 5 
(Sn) 6.0 - - 5 - 5 

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

(Dn) 6.0 - - 0 - 0 

tPZL 2.0 - 64 125 - 155 

Output Enable Time RL ;lks:J 4.5 - 16 25 - 31 
tpzH 6.0 - 14 21 - 26 

tPLz 
2.0 - 88 155 - 195 

Output Dis ab le Time RL ;lks:J 4.5 - 22 31 - 39 
tpHZ 6.0 - 19 26 - 33 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance Co UT - 10 - - - pF 

Power Dissipation CpD(l) - 53 - - -Capacitance 

Note (1) Cpn 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. 

Ice (opr.) ; Cpn • Vee • frn +Ice 
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----------------TC74HC356P/F 

SWITCHING CHARACTERISTICS· TEST WAVEFORM 

Dn,Sn 

Y.W 

SC 

CLOCK 
_,,...,.., 

-- ----
tw tw 

Y OR W 
5CJ<1, 

w OR y 50% 
tpHL 

Ice 0 r. TEST CIRCUIT, WAVEFORM 

OTH&" 
INPUTS 

y 

w 

Vee 

GND 

VoH 

VoL 

Vee 

-OND 

VoH 

VOL 

VoH 

VoL 

DC 
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¥50% *50% 

Vee 

Dn ,Sn 

GND v:·' eLOeK,Se 
Vee 

GND 

Vee a 
GND 

VoH 
Y OR W 

VOL 

VoH 

W OR Y 

tpHZ 
Vor, 

6ns 6ns 

6ns 6ns 

Vee 

GND 



TC74HC365P/F _________ _ 
TC74HC366P/F 

HEX BUS BUFFER 
TC74HC365P/F NON-INVERTING 
TC74HC366P/F INYERTI~G 

The TC74HC365 and TC74HC366 are high speed CMOS 
3-STATE BUS BUFFERs fabricated with silicon gate C2MOS 
technology. 

These devices achieve the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS low power 
dissipation. All six buffers are controlled by the 
combination of two enable inputs (Gi and GZ); all 
outputs of these buffers are enabled only when both Gl 
and G2 inputs are held low, and at the other conditions 
these output are disabled to be high-impedance. 

These outputs are capable of driving up to 15 LSTTL. 
The designer has a choice of non-inverting outputs 
(HC365) and inverting outputs (HC366). 

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

FEATURES: 

High Speed 

Low Power Dissipation •.•... Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .....•••. VNrH=VNrL=28% Vcc(Min.) 

Output Drive Capability .•............ 15 LSTTL Loads 

Symmetrical Output ImpP.dance . , ..... , , , ! Ton! =T 01 =nmA 

Balanced Propagation Delays ............... tpLH=tpHL 

Wide Operating Voltage Range .•..... Vcc(opr.)=2Vcv6V 

Pin and Function Compatible with 74LS365/366 

TRUTH TABLE 

INPUTS OUTPUTS 

Gl G2 An Yn(365) Yn(366) X DON 1 T CARE 

L L L L H 
Z HIGH IMPEDANCE 

L L H H L 

H x x z z 
x H x z z 
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D':~ 
1 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 
TC74HC365 

Gl 1 16 Vee 

lA 2 15 G2 

lY 3 14 6A 

2A 4 13 6Y 

2Y 5 12 5A 

3A 6 11 5Y 

3Y 7 10 4A 

GND 8 9 4Y 

(TOP VIEW) 

TC74HC366 

Gl l 16 Vee 

lA 2 15 G2 

lY 3 14 6A 

2A 4 13 6Y 

2Y 5 12 5A 

3A 6 11 5Y 

3Y 7 10 4A 

GND 8 9 4Y 

(TOP VIEW) 



________________ TC74HC365P/F 
TC74HC366P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 '\_, 7 v 

DC Input Voltage VIN -0. 5 "-' Vcc+O. 5 v 
DC Output Voltage Vo UT -o . 5 "' v cc+O. 5 v 
Input Diode Current lIK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current Io UT ±35 mA 

DC Vee/Ground Current Lee ±70 mA 
1---------------
Power Dissipation PD 500 (DIP)~' mW 

180(MFP) 
---------

Storage Temperature Tstg -65 '\_, 150 oc 

Lead Temperature lOsec TL 300 oc 

'' 500mW in the range of Ta=-40° "-' 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
unt i 1 300mW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 "-' 6 
l-----------~------+-------1-----------+----I 

Input Voltage VrN 0 "-'Vee 

Output Voltage VouT O"' Vee 

Operating Temperature T0 pr -40 "-' 85 

Input Rise and Fal 1 Time tr, t f 0cc1000 (Vcc=2. OV) 
0 cc 500 (Vcc=4. 5V) 

0 '\_, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=25°C Ta=-40cc85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1. 5 - - 1.5 -
Vrn 4.5 3.15 - - 3.15 -

Input Voltage 
6.0 4.2 4.2 - - -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 - - 1. 35 - 1. 35 
Input Voltage 

6.0 - - 1. 8 - 1. 8 
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UNIT 

v 

v 



TC74HC365P/F 
TC74HC366P/F----------------

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40"-'85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1. 9 2.0 - 1. 9 -

Vrn=Vrn I 0w-2011A 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v Output Voltage or VIL 
r0w-6mA 4.5 4.18 4. 31 - 4.13 -

Iow-7. 8mA 6.0 5.68 5. 80 - 5. 63 -

2.0 - o.o 0.1 - 0.1 

Vrn=Vrn Io1=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output• Voltage VOL v 

or V11 101~ 6mA 4.5 - 0.17 0.26 - 0.33 

I 101= 7. 8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output Vrn=VIH or v11 Off-State Ioz VouT=Vcc or GND 6.0 - - ±o.5 - ±5.0 
Current - -
Input Leakage 
Current Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 µA 

Quiescent 
Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 

Supply Current 

AC ELECTRICAL CHARACTERISTICS (C1=50pF, INPUT tr=tf=6ns) 

Ta=25°C Ta=-40 85°C 
PARAMETER SYMBOL TEST CONDITION 

MAx. 
UNIT 

Vee MIN. TYP. MAX. MIN. 

tTLH 
2.0 - 25 60 - 75 

Output Transition Time 4.5 - 7 12 - 15 
tTHL 

6.0 6 10 13 - -
tpLH 2.0 - 60 120 - 150 

Propagation Delay Time 
tpHL 4.5 - 15 24 - 30 

* 6.0 13 20 26 - -
tpLH 

2.0 - 56 115 - 145 
Propagation Delay Time 

4.5 - 14 23 - 29 ns 
*1~ tpHL 6.0 12 20 25 - -

tpzL 2.0 - 76 150 - 190 

Output Enable Time R1=lkQ 4.5 - 19 30 - 38 
tpzH 6.0 - 16 26 - 33 

tpLZ 2.0 - 96 175 - 220 
Output Disable Time R1=lkQ 4.5 - 24 35 - 44 

tpHZ 
6.0 - 20 30 - 37 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance CouT 10 
pF 

- - - -
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TC74HC365P/F 
----------------TC74HC366P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40<c85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

Power Dissipation TC74HC365 - 33 - - -
CpD(l) pF 

Capacitance 
TC74HC366 - 31 - - -

Note (1) Cpn 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.) = Cpn ·Vee· fIN + Icc/6 (per Circuit) 

(2) * : for TC74HC365 only. 
**: for TC74HC366 only. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

(NOTE) G" 

(G= 11 L 11 ) 

INPUT 
(A) 

H C3 6 5 

OUTPUT(Y) 

HC3 6 6 

OUTPUT (Y) 

RL 
y 

(Y) 

ICL 

6ns 6ns 

tTLH 

l 

Vee 

GND 

VoH 

VoL 

VoH 

VoL 

INPUT 

(o) 

OUTPUT 

(SW=GND) 

OUTPUT 

(SW=Vcc) 
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NOTE SUCH A LOGIC LEVEL SHALL 

BE APPLIED TO EACH INPUT 

THAT THE OUTPUT VOLTAGE 

STAYS IN THE APPOSITE SIDE 

TO THE SWITCH CONNECTION 

LEVEL. 

WHEN THE OUTPUT IS ENABLED. 

VoL 

VoH 

VoL 

tpZL tpLZ 



TC74HC365P/F _______________ _ 

TC74HC366P/F 

Icc(opr.) TEST CIRCUIT 

P.G. 
1-------. lA 

* 
~ 
0 

"' 
OTHER 

IN 

GND 

5V 

* INPUT WAVEFORM IS THE SAME AS THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. 
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Cpo CALCULATION 

epD is to be calculated with the 
formula hereunder by using the measur­
ed value of Iee(opr.) in the test 
circuit drawn left side. 

e _ Iee(opr) 
PD - frn · Vee 

At determining the typical value of 
epn, a relatively high frequency lMHz 
was applied for fIN, in order to 
eliminate the error from the quiescent 
supply current. 



TC74HC367AP/AF/AFN 
TC74HC368AP/AF/AFN 

HEX BUS BUFFER 
TC74HC367AP/ AF/ AFN 
TC74HC368AP/ AF/ AFN 

NON-INVERTED 
INVERTED 

The TC74HC367A and TC74HC368A are high speed 
CMOS 3-ST ATE BUS BUFFERs fablicated with silicon 
gate C2MOS technology. 

They achieve the high speed operation simihir to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

They contain six buffers; four buffers are controlled 
by an enable input (GI), and the other two buffers are 
controlled by another enable input (G2). The outputs of 
each buffer group are enabled when G 1 and/or G2 inputs 
are held low; if held high, these outputs are in a high 
impedance state. 

The TC74HC367A is a non-inverting output type, while 
the TC74HC368A is an inverting output type. 

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

FEATURES: 
•High Speed······························ tpd =llns(Typ.)at Vcc=5V 

•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· V'-ino =Vc;11,28% Vee (Min.) 
• Output Drive Capability············ 15 LS TTL Loads 

•Symmetrical Output Impedance··· I Io11 I =IoL =6mA 

•Balanced Propagation Delays······ tpLH"'tpHL 
•Wide Operating Voltage Range··· Vee (opr.)=2V-6V 
•Pin and Function Compatible with 74LS367 /368 

TRUTH TABLE 

INPUTS OUTPUTS 

G An Y(367A) Y(368A) 

L L L H 

L H H L 

H x z z 
X:DON'T CARE Z:HIGH IMPEDANCE 

469 

I 16~ I 

OIP16 (3016A-P) 

16~16~ 
1 1 

MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

TC74HC367A 

"G1 16 Vee 

1A 2 15 G2 

1Y 3 14 6A 

2A 4 13 6Y 

2Y 5 12 5A 

3A 6 11 5Y 

3Y 7 10 4A 

GND 8 9 4Y 

(TOP VIEW) 

TC74HC368A 

G1 16 Vee 

1A 2 15 02 

1Y 3 14 6A 

2A 4 13 6Y 

2v 5 12 5A 

3A 6 11 5Y 

3Y 7 10 4A 

GND 8 9 4Y 

(TOP VIEW) 



TC74HC367AP/AF/AFN -------------­
TC7 4HC368AP/ AF/ AFN 

IEC LOGIC SYMBOL 

TC74HC367A 

HEX BUS BUFFER 
(3-STATE) 
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Ci1 

IA 
2A 
3A 
4A 

5A 

6A 

TC74HC368A 

HEX BUS BUFFER 
(3-STATE/INV.) 

1---"'=--~m 1v 2v av 
4Y 

5Y 
6Y 



TC74HC367AP/AF/AFN 
-------------TC74HC368AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage VoUT -0.5 -Vcc+0.5 
Input Diode Current 11K ±20 
Output Diode Current !OK ±20 
DC Output Current IoUT ±35 
DC Vee/Ground Current 1cc ±75 
Power Dissipation Po 500(DIP) •/180(MFP) 

Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2-6 
Input Voltage Vlei 0 - Vee 
Output Voltage VocT 0 -Vee 
Operating Temperature Topr -40 - 85 

o - 10oo(Vec~2.0V) 

Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vec=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage Vu1 4.5 3. 15 
6. 0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -

2.0 1. 9 

High-Level V1N= 
IoH =-20µA 4. 5 4. 4 

Vm 6.0 5. 9 Output Voltage Vn1orV1L 
!011 =-6 mA 4.5 4. 18 
Im =-7.8mA 6.0 5. 68 

2.0 -

IoL =20 µA 4.5 -

Low-Level 
VoL 

Vi:-;= 
6.0 -

Output Voltage V1HorV1L IoL =6 mA 4.5 -

loL =7.8mA 6. 0 -

3-State Output 
!oz 

V1'J =V1H or VIL 
6.0 -

Off-State Current VoLT=Vcc orGND 
Input Leakage Current I Ii\ VIN = V cc or G ND 6.0 -

Quiescent Supply Current Ice V1N =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2. 0 
4. 5 
6. 0 
4.31 
5. 80 
0. 0 
0. 0 
0. 0 
0. 17 
0. 18 

-

-

-

•500m W in the range of Ta= 
-40'C~ 65'C. From Ta=65°C 
to 85°C a derating factor of 
-[QmW/'C shall be applied 
until 300m W. 

Ta=-40 -85°C 
UNIT 

MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -

- 5. 9 - v 
·- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0. 33 
0. 26 - 0. 33 

±o. 5 - ±5.0 

±0.1 - ±1. 0 
µA 

4. 0 - 40.0 



TC74HC367AP/AF/AFN 
TC74HC368AP/AF/AFN 

ACELECTRICAL CHARACTERISTICS (Input tr =t, =6ns) 

PARAMETER SYMBOL TEST CONDITION 
CL Vee 

Output Transition trui 
2.0 

50 4.5 
Time tTHL 6.0 

2.0 
50 4.5 

Propagation Delay tpLH 6.0 

Time tpf!L 2.0 
150 4. 5 

6.0 

2.0 
50 4.5 

Output Enable tp7,L 6.0 
Time tp7,H RL=lkQ 

2.0 
150 4.5 

6.0 

Output Disable tpLZ 2.0 
RL=lkQ 50 4.5 

Time tpHZ 6.0 

Input Capacitance Ci" 
Output Capacitance Coi.;r 

Power Dissipation TC74HC367A 
Capacitance 

CPD(!) 
TC74HC368A 

Ta=25°C Ta=-40-85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 
- 25 60 - 75 
- 7 12 - 15 
- 6 10 - 13 
- 36 95 - 120 
- 12 19 - 24 
- 10 16 - 20 
- 40 130 - 165 
- 16 26 - 33 
- 14 22 - 28 
- 36 120 - 150 

ns 
- 12 24 - 30 
- 10 20 - 26 
- 40 160 - 200 
- 16 32 - 40 
- 14 27 I - 34 
- 35 120 - 150 
- 15 24 - 30 
- 13 20 - 26 
- 5 10 - 10 
- 10 -

- 36 - -· -
pF 

- 30 - -

Note(l) Cm 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 wv=Cp[) · V cc ·fr'.\+ Ice /6(per bit) 
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TC74HC373AP/AF 
TC74HC533AP/AF 

OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HC373AP/ AF NON- INVERTING 
TC74HC533AP/ AF INVERTING 

The TC74HC373A and TC74HC533A are high speed 
CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HC373A has non-inverting outputs, and 
TC74HC533A has inverting outputs. 

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

FEATURES: 

•High Speed ································· tpd=llns(typ.)at Vcc=5V 

•Low Power Dissipation··············· Icc=4µA(Max.)at Ta=25'C 

•High Noise Immunity··············· V,'-1H=VNIL =28% Vcc(Min.) 

• Output Drive Capability ············ 15 LSTTL Loads 

•Symmetrical Output Impedance··· I I00 1=Ia. =6mA(Min.) 

•Balanced Propagation Delays ······ tpLH""tpHL 

•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 

•Pin and Function Compatible with 74LS373/533 

TRUTH TABLE 

INPUTS OUTPUTS 

OE LE D Q(HC373A) Q(HC533A) 

H x x z z 
L L x On On 

L H L L H 

L H H H L 

X : Don't Care 
Z ;_tjigh lmp_!idance 
0 0 (Q0 ) : Q (Q) outputs are latched at the time 

when the LE input is taken to a low 
logic level. 
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20 

DIP20 (3D20A-P) 

ro~ 
1 

MFP20 ( F20GA-P) 

PIN ASSIGNMENT 

TC74HC373A 

OE 1 20 Vee 

00 2 19 07 

DO 3 18 D7 

Dl 4 17 D6 

01 5 16 06 

02 6 15 05 
D2 7 14 D5 

D3 8 13 D4 

03 9 12 04 

GND 10 11 LE 

TC74HC533A 

OE 20 Vee 

QO 2 19 07 
DO 3 18 07 

01 4 17 D6 

Ql 5 16 06 

02 6 15 05 

D2 7 14 05 

D3 B 13 04 

03 9 12 04 

GNO 10 11 LE 



TC74HC373AP/AF ______________ _ 
TC7 4HC533AP/ AF 

IEC LOGIC SYMBOL 

TC74HC373A 

OE 

LE 

DO 
Dl 
D2 
D3 
D4 
D5 14 

06 
D7 

SYSTEM DIAGRAM 

TC74HC373A 

TC74HC533A 

DO Dl 

00 

DO Dl 

00 

00 
01 
02 
03 
04 
05 
Q6 

07 

D2 

01 

02 

01 

D3 

02 

D3 

02 
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DO 

Dl 
D2 
D3 
D4 
D5 
06 
D7 

D4 

03 

D4 

03 

TC74HC533A 

D5 06 

04 05 

DS D6 

04 05 

D7 

06 

D7 

06 

00 
01 
02 
03 

07 

07 



TC74HC373AP/AF 
---------------TC74HC533AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Supply Voltage Range 

DC Input Voltage 

DC Output Voltage 

Input Diode Current 

Output Diode Current 

DC Output Current 

DC Vee/Ground Current 
Power Dissipation 

Storage Temperature 

Lead Temperature lOsec 

SYMBOL VALUE UNIT 

-0.5 - 7 v 
-0.5 -Vce+0.5 V 

-0.5 -Vce+0.5 V 
±20 mA 

±20 mA 

±35 mA 

±75 mA 
500(DIP)•/180(MFP) mW 

-65 -150 °c 
300 ---+---~ 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2 - 6 v 
Input Voltage VI', 0 - Vee v 
Output Voltage VocT o - Vee v 
Operating Temperature Topr -40 - 85 oc 

0 - lOOO(Vec=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) ns 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C 
Vee MIN. TYP. 

High-Level 2.0 i. 5 T -

V11-1 4.5 3. 15 I -
Input Voltage 

6. 0 4.2 -

Low-Level 2. 0 - -

Input Voltage V1L 4. 5 - -

6.0 -- -

2.0 1. g 2.0 

High-Level V1:;= loH =-20 fl A 4.5 4.4 4.5 
VOii 6.0 5.9 6.0 Output Voltage V111orV1L Io11 =-6 mA 4. 5 4. 18 4.31 

!Clll =-7. 8mA 6.0 5.68 5.80 
2. 0 - 0.0 

V1:;= 
Io1, =20 fl A 4.5 - 0.0 Low-Level 

VoL 6.0 - 0.0 Output Voltage V111orV11, 
IoL =6 mA 4. 5 I - 0. 17 
IoL =7. 8mA 6. 0 - 0. 18 

3-State Output 
Ioz V1:; =V11-1 or V11, 

6.0 - -

Off-State Current VoLT =Vee or GND 
Input Leakage Current Ii:-; V1:; =Vee or GND 6.0 - -

Quiescent Supply Current Ice V1:; =Vee orGND - - -
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*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-)Om W l°C shall be applied 
until 300m v.;. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- 1. 5 -
- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. g -

- 4.4 -

- 5. g - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 

±0. 5 - ±5. 0 

±0.1 - ±1. 0 
fl A 

4. 0 - 40.0 



TC74HC373AP/AF ______________ _ 
TC74HC533AP/AF 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25"C Ta=-40 -85°C UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 

(LE) twcHJ 4.5 - 15 19 
6.0 - 13 16 

Minimum Set-up Time 2.0 - 50 65 

(Data) ts 4,5 - 10 13 ns 
6.0 - 9 11 

Minimum Hold Time 2.0 - 5 5 

(Data) th 4.5 - 5 5 
6.0 - 5 5 

AC ELECTRICAL CHARACTERISTICS( Input tr=t1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 20 60 - 75 
Output Transition Time tTLH 50 4.5 - 6 12 - 15 

trnL 6.0 - 5 10 - 13 
2.0 - 42 125 - 155 

tpLH 50 4,5 - 14 25 - 31 
Propagation Delay Time 6.0 - 12 21 - 26 

(LE-Q,Q) 2.0 - 57 175 - 220 
tpHL 150 4. 5 - 19 35 - 44 

6. 0 - 16 30 - 37 
2.0 - 42 125 - 155 

tpLH 50 4,5 - 14 25 - 31 
Propagation Delay Time 6.0 - 12 21 - 26 

2. 0 57 175 - 220 
ns 

(D-Q,Q) 
-

tpHL 150 4. 5 - 19 35 - 44 
6. 0 - 16 30 - 37 
2. 0 - 39 125 - 155 

tpZL 50 4. 5 - Iii 25 - 31 

Output Enable time RL= 1 kQ 
6. 0 - 11 21 - 26 
2. 0 - 54 175 - 220 

tpZH 150 4.5 - 18 35 - 44 
6. 0 - 15 30 - 37 
2.0 30 125 - 155 

Output Disable time tpl.Z RL = 1 kQ 50 4.5 - 14 25 - 31 
tpHZ 6.0 - 13 21 - 26 

Input Capacitance C1;.; - 5 10 - 10 
Output Capacitance Carr - 10 - - - pF 
Power Dissipation Capacitance CpD(l) - 38 - - -

Note (1) Cro 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 tiiv=Cro • V cr; • flN +Irr; /B(per Latch) 
And the total Cro when n pcs. of Latch operate can be gained by the following equation: 

Cro(total)=22+16 • n 
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TC74HCT373P/F 
TC74HCT373P/F OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 

The TC74HCT373 is a high speed CMOS OCTAL LATCH with 3-STATE OUTPUT fabricated 
with silicon gate C2 MOS technology. 
It 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 pow~r dissipation. 
The TC74HCT373 is controlled by a latch enable input (LE) and a output enable input 
(OE). While the LE input is held in high level, the Q outputs will follow the data 
input precisely or inversely. When the LE is take low, the Q outputs will be latched 
precisely or inversely at the logic level of D input data. 
While the OE input is at low level, the eight outputs will be in a normal logic state 
(high or low logic level) and while high level the outputs will be in a high impedanc 
state. 
The TC74HCT373 and the TC74HCTS73 have the same function and tee same characteristics 
respectively, but have the different pin layouts. The three-state output configura­
tion and the wide chaise of outline will make the bus-organized system simple. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High speed tpd=l9ns(Typ.)(Vcc=SV) 

Low Power Dissipation .•••.•• Icc=4µA(Max.)(Ta=25°C) 

Compatible with TTL outputs .•••..•.. VIH=2V (Min.), 

Vn=O.SV(Max.) 

Wide interfacing ability •...•.•..• LSTTL, NMOS, CMOS 

Output Drive Capability .••••••....... 15 LSTTL Loads 

• Symmetrical Output Impedance • • • • . • • • . • I IoH I =IoL =6mA 

• Pin and Function Compatible with 74LS373 

TRUTH TABLE 

INPUTS 

OE LE D 

H x x 
L L x 
L H L 

L H H 

OUTPUTS 

Q(HCT373) 

z 
No change• 

L 

H 

X: Don't care 

Z: High impedance 

•· Q output was latched 
at the time when the 
LE input is taken 
low logic level. 
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DIP20(3D20A-P) 

20~-; --~~' ~ ,, 
I 

1 

MFP20(F20GA-P) 

PIN ASSIGNMENT 

OE l 20 Vee 

Q,O 2 19 Q,7 

DO 3 18 D7 

Dl 4 17 D6 

Q,l 5 16 Q,6 

Q,2 6 15 Q,5 

D2 7 14 D5 

D3 8 13 D4 

Q,3 9 12 Q,4 

GND 10 11 LE 

(TOP VIEW) 



TC74HCT373P/F---------------

LOGIC DIAGRAM 

OE----0~>-----.l---+-----4~---+--l-------4'-+---+--j------4'-+---+--t---~ 

(1) 

Q,0 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range -0. 5 '\, 7 v 
DC Input Voltage -0.5ccVcc+0.5 v 
1--------------------------+-----f--------t-----l 
DC Output Voltage VouT -0.5ccVcc+0.5 v 

mA 
1-------------------r--::-------r--
In put Diode Current IIK ±20 
OutputD_i_o-de-Current IoK---+--- ____ ±_i_o=-----+----l mA 
!------------------+---------r---------------+-----1 

mA 

mA 

DC Output Current IouT 
---- -------+-----+----------+----+ 

±35 

DC Vee/Ground Current Ice 
f-------------------------
Powe r Dissipation PD mW 

oc 
i------- ----- - --- ------------- --- - --- ---- ----t------------1-------l 

Storage Temperature Tstg -65"' 150 
1-------------- ------+---=--
Lead Temperature lOsec TL 300 oc 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 4 .5 '\, 5 .5 v 
Input Voltage Vrn o "'Vee v 
Output Voltage VouT o "'Vee v 
Operating Temperature Topr -40 '\, 85 oc 

Input Rise and Fall Time tr, tf 0 '\, 500 ns 
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"''" SOOmW in the range of 
Ta=-40°C cc 65°C and from 
Ta=65°C up to 85°C 
derating factor of 
-10mW/°C shall be 
applied until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Voe 
Voe 

GND 
GND 

--, 
I 

* I OUTPUT 

I 

' _J 



---------------TC74HCT373P/F 

DC ELECTRICAL CHARACTERISTICS 

CONDITION 
Ta=25°C Ta=-40-v85°C 

PARAMETER SYMBOL TEST UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 4.5 
Vrn ( 2,0 - - 2,0 -

lnput Voltage 
5.5 

4.5 
Low-Level 

) VIL - - 0.8 - 0.8 
Input Voltage 

5.5 v 

High-Level Vrn=Vrn or IoH=-20µA 4.5 4.4 4.5 - 4.4 -
VoH 

Output Voltage Vn IoH=-6mA 4.5 4.18 4.31 - 4.13 -
-

Low-Level Vrn=Vrn or IoL=20µA 4.5 - 0.0 0.1 - 0.1 

Output Voltage 
VOL 

VIL IoL=6mA 4.5 - 0.17 0.26 - 0.33 

3-State Output Vrn=Vrn or VIL 
Off-State Ioz 5.5 - - ±0.5 - ±5.0 

Current VouT=Vcc or GND 

µA 
Input Leakage 

Im Vrn=Vcc or GND 5.5 - - ±0.l - ±1.0 
Current 

Quiescent Ice VIN=Vcc or GND 5.5 - - 4.0 - 40.0 

Supply Current 
Per input: Vrn=2.4V 

Ic or 0.5V 5.5 - - 2.0 - 2.9 mA 

Other input :Vee or GND 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C Ta=-40"-'85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Output Transition 
tTLH 

4.5 7 12 15 Time - -
tTHL 

Propagation Delay Time tpLH 
4.5 23 35 - 44 -

(LE - Q) tpHL 
ns 

Propagation Delay Time tpLH 4.5 - 23 35 - 44 
(D - Q) tpHL 

Minimum Pulse Width 
tw(H) 4.5 - 8 15 - 19 

(LE) 
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TC74HCT373P/F ---------------

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=-40<V85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 

Minimum Set-up Time 4.5 0 5 6 

Minimum Hold Time 4.5 3 10 13 

Output Enable Time 4.5 23 35 44 

Output Disable Time 4.5 21 30 38 

Input Capacitance 5 10 10 
1--~~~~~--~~~~~+---~~-+~~~~~~~~~~-l-~~-+--------+-·~---l-------J'---~----J 

Output Capacitance 

Power Dissipation 

Capacitance 
CpD(l) 

10 

55 

UNIT 

ns 

pF 

Note (1): Cpn is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumpiton without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

Icc(Opr.) = CpD ·Vee· fIN+Icc/8 (per Latch) 

SWTTCHTNG CHARACTFRISTICS TEST WAVEFORM 

D 

6 ns 

l.3V 

---+-' 10% 

6ns 6ns 
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---------------TC74HCT373P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

The lk~ load resistors should be connected 
between outputs and Vee line and the SOpF 
load capacitors should be connected 
between outputs and GND line. 
All inputs except OE input should be 
connected to Vee line to GND line such 
that outputs will be in low logic level 
while OE input is held low. 

6 ns 6 ns 

OE 

tpzL 

Q, 
l.3V 

Icc(Opr.) TEST CIRCUIT 

P.G. 

Cl 
0 

"' 
D3 

D4 

D5 

D6 

D7 

OE 

3.0V 

OV 

tpLZ 

VoH 

VoL 

v00 ~ 5V 

Q,O 

OPEN 
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The lk~'load resistors and the SOpF 
load capacitors should be connected 
between each output and GND line. 
All inputs except OE input should be 
connected to Vee or GND line such 
that output will be in high logic 
level while OE input is held low. 

6 ns 6ns 

3.0V 

OE 
ov 

Voll 

Vut, 

INPUT WAVEFORM 

6ns 6ns 

Voo 

GND 



TC74HC374AP/AF ________ _ 
TC74HC534AP/AF 

OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HC374AP/ AF NON-INVERTING 
TC74HC534AP/AF INVERTING 

The TC74HC374A and TC74HC534A are high speed 
CMOS OCTAL FLIP-FLOP with 3-STATE OUTPUT 
fabricated with silicon gate c2Mos technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and a output enable input (OE). 

20 

DIP20 (3D20A-P) 
When the OE input is high, the eight outputs are in a 

high impedance state. 
The TC74HC374A has non-inverting outputs, and TC74 

HC534A has inverting outputs. 
20~ 

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

FEATURES: 

• High Speed ................................. f~1Ax=77YrHz(typ.)at Vcc=5V 

• Low Power Dissipation ······ ········· Icc=4 µ A(Max. )at Ta=25°C 
•High Noise Immunity·················· VNIH =V:--;1L =28% Vcc(Min.) 
• Output Drive Capability ......... ··· ··· 15 LS TTL Loads 

•Symmetrical Output Impedance··· I Ic11 I =IoL =6mA(Min.) 
• Balanced Propagation Delays ··· ··· tpLII =. t pl IL 
•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 
•Pin and Function Compatible with 74LS374/534 

TRUTH TABLE 

INPUTS OUTPUTS 

OE CK D Q(HC374A 

H x x z 
L L x On 

L s L L 

L s H H 

X : Don't Care 
Z _:_tligh Impedance 
On( On) : No Cange 

Q(HC534A 

z 
On 

H 

L 
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MFP20 (F20GA-P) 

PIN ASSIGNMENT 

TC74HC374A 

OE 20 
00 2 19 
DO 3 18 
Dl 4 17 
01 5 16 
02 6 15 

7 14 

TC74HC534A 

OE 1 20 

00 2 19 
DO 3 18 
Dl 4 17 
01 5 16 
02 6 15 
02 7 14 
D3 8 13 
03 9 12 

GND 10 11 

Vee 

07 

D7 

D6 

06 
05 

D5 

D4 

04 
CK 

Vee 

07 
D7 

D6 

06 

05 

D5 

D4 

04 
CK 



IEC LOGIC SYMBOL 

TC74HC374A 

DO 00 
Dl 01 
D2 02 
D3 03 
D4 04 
D5 05 
D6 06 
D7 07 

SYSTEM DIAGRAM 

TC74HC374A 
DO Dl D2 

CK 

OE 

00 01 

TC74HC534A 

DO Dl D2 

00 01 

D2 
D3 
D4 
D5 
D6 
D7 

D3 D4 D5 

02 03 04 

D3 D4 D5 

02 03 04 
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TC74HC374AP/AF 
TC74HC534AP/AF 

TC74HC534A 

00 
01 
02 
03 

D6 D7 

05 06 07 

D6 D7 

05 06 07 



TC74HC374AP/AF ______________ _ 
TC74HC534AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 - 7 V 

DC Input Voltage V1N -0.5 -Vcc+0.5 V 

DC Output Voltage VouT -0.5 -Vcc+0.5 V 
Input Diode Current I1K ±20 mA 

Output Diode Current I0K ±20 mA 

DC Output Current IouT ±35 mA 

DC Vee/Ground Current Ice ±75 mA 

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOmW/°C shall be applied 
until 300m W. 

f--P_o_w_e_r_D_i_s_si_p_a_ti_o_n~~~-+--P~ ___ 5 __ 00_(~D_I_P~)_*_/_18_0~(~M_F_P_-'--)~--+~m~W----l 
Storage Temperature Tstg -65 -150 °C 

Lead Temperature lOsec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2-6 v 
t-:c· 

Vi" 0 -Vee v Input Voltage 

Outptit Voltage VouT 0 - Vee v 
Op,,.·;iting Temperature Topr -40 - 85 oc 

0 - 1000(Vec=2.0V) 
luput Rise and Fall Time tr, tr o- 500(Vee=4.5V) ns 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 2. 0 1. 5 - - 1. 5 -

T ............ .,+ '\T.-.1+.-.,,,." Va-1 4.5 3. 15 - - 3. 15 - v 
.. 1...u_pu i, vvii..u.5v 

6.0 4.2 - - 4.2 -

Low-Level 2.0 - - 0.5 - 0.5 

Input Voltage VIL 4.5 - - 1. 35 - 1. 35 v 
6.0 - -- 1. 8 - 1. 8 

i---------
2. 0 1. 9 2.0 1. 9 ·- -

High-Level VrN = 
Im = -20 µ A 4. 5 4.4 4.5 - 4. 4 -

VoH 6. 0 5.9 6.0 - 5.9 - v 
Output Voltage V1HorV1L Im =-6 mA 4.5 4. 18 4.31 - 4. 13 -

Im =-7. 8mA 6. 0 5.68 5.80 - 5. 63 -

2. 0 - 0.0 0. 1 - 0. 1 

V1N = 
IoL =20 µA 4.5 - 0.0 0. 1 - 0. 1 Low-Level 

VoL 6. 0 - 0.0 0. 1 0. 1 v Output Voltage Vn1orV1L 
-

IoL =6 mA 4. 5 - 0. 17 0.26 - 0.33 
IoL =7. 8mA 6.0 - 0. 18 0.26 - 0. 33 

3-State Output 
Iaz 

V1N =V1H or V1L 
6. 0 - - ±0. 5 - ±5. 0 Off-State Current VocT =Vee or GND 

Input Leakage Current IrN V1:-J =Vee or GND 6. 0 - - ±0.1 - ±1. 0 
µA 

Quiescent Supply Current Ice V1N =Vee or GND 6.0 - - 4.0 - 40. 0 
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TIMING REQUIREMENTS( Input tr=t1=6ns) 

Ta=25°C 

TC74HC374AP/AF 
TC74HC534AP/AF 

Ta=-40 -85°C PARAMETER SYMBOL TEST CONDITION 
Vee TYP. LIMIT LIMIT 

UNIT 

Minimum Pulse Width 2.0 - 75 95 
twoD 4.5 - 15 19 (CK) twcLJ 6.0 - 13 16 

., n - 7C 95 Minimum Set-up Time ~·V 

I 
f<J 

ts 4.5 - 15 19 ns (Dn) 
6.0 - 13 16 

Minimum Hold Time 2.0 - 0 0 

(Dn) th 4.5 - 0 0 
6.0 - 0 0 
2.0 - {j 5 

Clock Frequency f 4.5 - 31 25 MHz 
6.0 - 36 29 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C UNIT CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 20 60 - 75 
Output Transition Time tTLII 50 4.5 - 6 12 - 15 

I tTIIL 6.0 - 5 10 - n 
-·· I 

2.0 - 45 140 - 175 
I 

tpLII 50 4.5 - 15 28 I - 35 Propagation Delay Time I 
6.0 - 13 24 l - 30 -- 2.0 - 60 190 T - 240 (CK-Q, Q) 

tpHL 150 4.5 - 20 38 I - 48 
6.0 - 17 32 - 41 
2.0 - 39 135 - 170 

tpZL 50 4. 5 - 13 27 - 34 

Output Enable time RL = 1 kQ 6.0 - 11 23 - 29 
2. 0 ' 54 185 230 

ns 
- -

tpZll 150 4. 5 - 18 37 - 46 
6. 0 - 15 31 - 39 
2.0 - 30 135 - 170 

Output Disable time tpJ,7, RL= l kQ 50 4.5 - 13 i;_I ~ 
34 

tpl IZ 6.0 - 12 29 
2. 0 6 18 - 5 -

50 4. 5 31 75 - I 25 -
Maximum Clock 

6. 0 36 90 - l 29 -
f:vli\X 1-------c 

2. 0 4 16 - i 3 -
Frequency 

150 4. 5 22 54 - 17 -

6.0 26 62 - 20 -

Input Capacitance Cr.,; - 5 10 - 10 
Output Capacitance CocT - 10 - - - pF 
Power Dissipation Capacitance Cm(!) - 47 - -

Note(]) Cm 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: 

Iee(on=Cm •Vee• f1l\ +Ice /8(per Flip Flop) 
And the total Cm when n pcs. of F/F operate can be gained by the following equation: 

Cm( total) =30+ 1 7 • n 
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TC74HCT374AP/AF ________ _ 
TC74HCT534AP/AF 
OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 

TC74HCT374AP/ AF NON-INVERTING 
TC74HCT534AP/ AF INVERTING 

The TC74HCT374A and HCT534A are high speed CMOS 
OCT AL FLIP-FLOPs with 3-ST ATE OUTPUT 
fabricated with silicon gate c2Mos technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

The TC74HCT374A has non-inverting outputs, and the 
TC74HCT534A has inverting outputs. 

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

FEATURES: 
•High Speed······························ fMAx=41MHz(Typ.)at Vee =5V 
•Low Power Dissipation············ Icc=4ttA(Max.)at Ta=25°C 
•Compatible with TTL outputs··· Vni=2V (Min.) 

VIL =0.8V (Max.) 
•Wide interfacing ability············ LSTTL, NMOS, CMOS 
• Output Drive Capability ······ ······ 15 LS TTL Loads 
•Symmetrical Output Impedance··· I IOH I =IoL =6mA(Min.) 
• Balanced Propagation Delays ··· ··· tpLH "'tpHL 
•Pin and Function Compatible with 74LS374/534 

TRUTH TABLE 

INPUTS OUTPUTS 

OE CK D Q(T374A)1Q(T534A) 

H X x z z 
LL_ 
L_j L L H 

LS H H L 

X : Don't Care 
Z ~High Impedance 
O.(O.) : No Change 
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20 

1 

DIP20 (3D20A-P) 

~~ 
MFP20 (F20GA-P) 

PIN ASSIGNMENT 

TC74HCT374A 

OE 1 20 Vee 

00 2 19 07 
DO 3 18 D7 

Dl 4 17 D6 

01 5 16 06 
02 6 15 05 
D2 7 14 D5 

D3 8 13 D4 

03 9 L_J12 04 

GND 10 11 CK 

OE 

00 2 
DO 3 

Dl 4 

01 5 

02 6 

D2 7 

03 8 

03 9 

GND 10 

TC74HCT534A 

20 Vee 

19 07 

18 07 

17 D6 

16 06 

15 05 

14 D5 

13 04 

12 04 

11 CK 



IEC LOGIC SYMBOL 

TC74H CT374A 

OE 

CK 

DO 00 
Dl 01 
D2 02 
D3 03 
D4 04 
D5 05 
D6 06 
D7 07 

SYSTEM DIAGRAM 

TC74H CT374A 

DO Dl D2 D3 

CK 

OE 

00 01 02 

TC74H CT534A 

DO D1 D2 D3 

CK 

OE 

00 01 02 
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OE 

CK 

DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 

D4 D5 

03 04 

D4 D5 

03 04 

TC74HCT374AP/AF 
TC 7 4HCT534AP/ AF 

TC74HCT534A 

00 
01 
02 
03 
04 
05 
06 
07 

D6 D7 

05 06 07 

D6 D7 

05 06 07 



TC74HCT374AP/AF --------------­
TC74HCT534AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 

DC Input Voltage VIN -0.5 -Vcc+0.5 

DC Output Voltage VouT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 

Output Diode Current IoK ±20 
DC Output Current IouT ±35 

DC Vee/Ground Current Ice ±75 
Power Dissipation Po 500(DIP) *1180(MFP) 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 4.5 - 5.5 
Input Voltage VIC! 0 -Vee 
Output Voltage VouT 0 -Vee 
Operating Temperature Topr -40 - 85 

Input Rise and Fall Time tr. tr 0 - 500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 4. 5 

Input Voltage V1H I 2.0 
5. 5 

Low-Level 4.5 
V1L I -

Input Voltage 
5. 5 

High-Level V1'J= Im =-20 µA 4.5 4. 4 VOH Output Voltage _ _'lljJ::l or V11, Im =-6 mA 4.5 4. 18 
~ ---t--

V1N= IoL =20 µA 4.5 -Low-Level 
VOL Output Voltage V111orV11, IoL =6 mA 4.5 -

3-State Output 
Iaz 

V1:--;=V1H or V1L 
5. 5 -

Off-State Current VouT=Vcc or GND 
Input Leakage Current I If\: V1N =VJ:G_ or GND 5. 5 -

Ice V1N =Vee or GND 5.5 -

Quiescent Supply Current 
Ie 

PER INPUT:V 1N=O. 5V or2. 4V 
5.5 -

OTHER INPUT:V1Nor GND 
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 
ns 

Ta=25°C 
TYP. 

-

-

4. 5 
4.31 
0. 0 -
0. 17 

-

-

-

-

*500m W in the range of Ta= 
-40°C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
- lOm W l'C shall be applied 
until 300m W. 

Ta=-40 -85°C 
UNIT 

MAX. MIN. MAX. 

- 2. 0 - v 

0. 8 - 0. 8 v 

- 4. 4 -
----j 

v 
- 4. 13 -

0. 1 - 0. 1 v 
0. 26 -- 0.33 

±o. 5 - ±5. 0 µA 

±0.1 - ±1. 0 µA 
4. 0 - 40.0 

2. 0 - 2. 9 mA 



--------------- TC74HCT374AP/AF 
TC74HCT534AP/AF 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CO.\JDITIO.\J 
Ta=25°C Ta=-40 ~85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width twoll 4. 5 - 15 19 
(CK) tW(I,) 5. 5 - 14 17 

Minimum Set-up Time 4. 5 - 15 19 
(Dn) ts 

5.5 - 14 17 
llS 

f---- ---1 ----f- --· 
Minim um Hold Time 4. 5 - 0 0 

(Dn) th 
5.5 - 0 0 

t------------·-

f 4. 5 - 31 25 Clock Frequency 
5. 5 - 37 30 

MHz 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t 1=6ns) 

PARAMETER 
Vee 

Ta=25°C Ta=-40 ~85°C UNIT 
MIN. TYP. 'MAX. MIN. MAX. 

TEST 
SYMBOL CONDITION CL 

Output Transition Time 

Propagation De~y Time 
(CK-Q, Q) 

50 

50 

150 

4. 5 - 7 12 - 15 
5. 5 - 6 11 - 14 

4. 5 - 20 30 - 38 
5. 5 - 17 25 - 31 

4. 5 - 25 38 - 48 
5. 5 - 22 33 - 41 

50 4. 5 - 17 30 38 

Output Enable time tp7,1, R 1 k Q I 5· 5 - 14 25 - 31 

t----------+-t-p-~l-I--+-- L= r-15-0~l-~:-~--+---=--+--i~-+l-~-~-+-----=--+--:~----l 
Output Disable time tpL?: ~50 4. 5 -- 16 28 - 35 

trrn l 5. 5 - 14 24 - 30 

Maximum Clock 
Frequency 

Input Capacitance 
Output Capacitance 
Power Diss~tion C~acitance 

50 
4. 5 31 50 
5. 5 37 59 

48 

25 
30 

ns 

pF 

Note 111 Cp!) 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: 

Ieeq:,0=Cm •Vee• fN +Ice /S(per bit) 
And the total CrD when n pcs. of Flip Flop operate can be gained by the following equation: 

Cm(total)=30+18 • n 
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TC74HC375AP/AF----
4-BIT D TYPE LATCH 

The TC74HC375A 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 
in different circuits. 

Data applied to the data inputs are transferred to the Q 
and Q outputs when the enable inputs is high. When the en 
able input is low, the outputs are not affected. 

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

FEATURES: 
•High Speed ................................. tpd=l4ns(typ.)at Vc;c=5V 
•Low Power Dissipation ............... Ice =4µ A(Max.)at Ta=25°C 
•High Noise Immunity ............... VNrwVNJL =28%Vcc(Min.) 
• Output Drive Capability ............ 10 LSTTL Loads 

•Symmetrical Output Impedance ... IIOHl=IoL =4mA(Min.) 
• Balanced Propagation Delays ...... tpLH"tpHL 
•Wide Operating Voltage Range ... Vcc(opr)= 2 V-6V 
•Pin and Function Compatible with 74LS375 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

D G o o 
L H L H -
H H H L -
x L On On LATCH 

X : Don't care 
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16~ 
1 

DIP16 (3D16A-P) 

16~ 
1 

MFP16 (F16GC-P) 

PIN ASSIGNMENT 

10 1 16 Vee 
10 2 15 40 

10 3 14 40 

GM 4 13 40 

20 5 12 G3·4 

20 6 11 30 

20 7 10 30 

GNO 8 9 30 

(TOP VIEW) 

IEC LOGIC SYMBOL 

10 10 

G1•2 
10 
20 

20 20 
30 30 

G3 • 4 
30 
40 

40 40 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Yee -0.5 - 7 
DC Input Voltage VIN -0.5 -Vcc+0.5 

DC Output Voltage YouT -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(MFP) 

Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Yee 2-6 
Input Voltage VIN o -Vee 
Output Voltage Your o -Vee 
Operating Temperature Topr -40 - 85 

O - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V1H 4.5 3. 15 
6.0 4.2 

Low-Level 2. 0 -

Input Voltage V1L 4. 5 -

6. 0 -

2. 0 1. 9 

High-Level V1r-;= 
IOH =-20µA 4. 5 4.4 

VOH 6.0 5.9 Output Voltage V1HorV1L IOH =-4 mA 4.5 4. 18 
loH =-5. 2mA 6. 0 5.68 

2. 0 -

VrN = 
loL =20 µA 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage VrHorV1L 
IoL =4 mA 4. 5 -

IoL =5. 2mA 6.0 -

Input Leakage Current IrN VIN =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2.0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

TC74HC375AP/AF 

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- lQm W l°C shall be applied 
until 300mW. - -

Ta=-40 -85°C 
UNIT 

MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4.4 -

- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 -- 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0. 33 
0.26 - 0.33 
±0.1 - ±1.0 µA 
4. 0 - 40. 0 



TC74HC375AP/AF ---------------

TIMING REOUIRMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 -

I 75 95 

(G) twCHJ 4.5 - 15 19 
6.0 - 13 16 
2.0 - 75 95 

Minimum Set-up Time ts 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 

AC ELECTRICAL CH ARACTE RISTICS(CL =15pF, Vcc=5V, Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
tIBL 

Propagation Delay Time tpLH - 14 20 ns (DATA-Q,Q) tm:IL 
Propagation Delay Time tpLH - 13 20 (G-Q,Q) !m-IL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

I PARAMETER lsYMBoLI TEST CONDIT! 
'~ 

Ta=25°C Ta=-40 -85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 60 120 - 150 
tpLH 4.5 - 17 24 - 30 ns 

(DATA-Q,Q) tpHL 6.0 - 15 20 - 26 

Propagation Dtl_ay Time 2.0 - 56 120 - 150 
tpLH 4.5 - 16 24 - 30 (G-Q,Q) tpHL 6.0 - 14 20 - 26 

Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo{l) - 55 - - -

Note (1) Cm 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 (:ptl =CPD •Va::• fIN +la:: /4(per Latch) 
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--------------- TC74HC375AP/AF 

SYSTEM DIAGRAM 

GI• 2 G3 • 4 

"i </> ¢ </> 

10 30 

10 10 30 30 

"?> </> 

20 40 

20 20 40 40 

¢i -
¢ 
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TC74HC377P/F 
TC74HC377P/F OCTAL D-TYPE FLIP-FLOP 

The TC74HC377 is high speed CMOS D-TYPE FLIP-FLOP fabricated with silicon C2MOS 

technology. 

It achieve the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS Low power dissipation. 

These eight flip-flops are controled by a clock input (CLOCK) and a enable input (G). 

Information signals applied to D inputs are transferred to the Q outputs on the 

positive-going edge of the clock pulse. 

When the enable input (G) is held high, each Q outputs isn't changed. 

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

excess voltage. 

FEATURES: 
High Speed .•••••••••••••• fMAx=55MHz(Typ.) at Vcc=5V 

Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .••.••••• VNIH=VNIL=28% Vcc(Min.) 

·Output Drive Capability •••••••••.••••• 10 LSTTL Loads 

Symmetrical Output Impedance •••• IIoHl=Io1=4mA(Min.) 

Balanced Propagation Delays •••.•.••••••.•• tpLH~tpHL 

Wide Operating Voltage Range ....... Vcc(Opr.)=2Vcv6V 

• Pin and Function Compatible with LSTTL(74LS377) 

ABSOLUTE MAXIMUM RATINGS 
I p ARAMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 cv 7 V 
1----------------------+---------+------------
DC Input Volt age VIN -0.5cvVcc+0.5 V 
f------------ --- ------ ---------- - -------- --- -----t------------j 

DC Output Voltage VoUT -0.5 "'Vcc+0.5 V 
-------- ___________________________ _, ___ _ 

Input Diode Current IIK ±20 mA 
f----------------------- - ----- -----------------+----; 
Output Diode Current IoK ±20 mA 
f-- +-------------------+----
DC Output Current IouT ±25 mA 

1-::-::--::::-- --------- -----------+----------+---------j 
DC Vee/Ground Current Ice ±50 mA 
1------------- - ---+-------
Power Dissipation PD 500 (DIP)"' mW 

180(MFP) 
t------------------------- ___ ___, ____ --r----------+-----1 

Storage Temperature Tstg -65"' 150 °C 
t---- -1----=------+---------+--o-c--t 
Lead Temperature lOsec TL 300 · 

"' 500mW in the range of Ta=-40°Ccv65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP20(3D20A-P) 

'"~~~ 
1 

MFP20(F20GA-P) 

PIN ASSIGNMENT 

NABLH: G l 20 Vee 

19 SQ, 

lS SD 

l'I 7D 

16 'IQ, 

15 6Q, 

3D 'I 14 6D 

13 5D 

12 5Q, 

GND 10 11 CLOCK 

(TOP VIH:W) 



TC74HC377P/F 

TRUTH TABLE 

INPUTS OUTPUTS 
f-----= 

G CLOCK DATA ct 
H x x No Change 

L s L L 
--I 

L __J H H 

x t_ x No Change X Don 1 t care 



TC74HC377P/F----------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 

Input Voltage VIN o "' Vee v 
Output Voltage VouT o "' Vee 

Operating Temperature To pr -40 'V 85 oc 

OrvlOOO(Vcc=2.0V) 
Input Rise and Fall Time tr,tf o cv 500 (Vcc=4. 5V) ns 

o cv 400 cvcc=6. ov) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
r--

Vee 

High-Level 2.0 

Vrn 4.5 Input Voltage 6.0 
1----

Low-Level 2.0 

Input Voltage Vn 4.5 
6.0 
2.0 

IoH=-20µA 4.5 
High-Level vrn=vrn 6.0 

VoH 
Output Voltage or VIL IoH=-4mA 4.5 

IoH=-5.2mA 6.0 
·--------

2.0 

Vrn=Vrn 
IoL =20µA 4.5 Low-Level 6.0 

VoL Output Voltage or VIL IoL=4mA 4.5 

IoL=5.2mA 6.0 

Input Leakage Im Vrn=Vcc or GND 6.0 Current 
--r-------------- ------j ---

Quiescent 
Ice Vrn=Vcc GND 6.0 or 

Supply Current 
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INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Voe Voe -1 

i 
INPUT ( I OUTPUT 

* GND GND 
_J 

Ta=25°C Ta=-40cv85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

1.5 - - 1. 5 -
3.15 - - 3.15 -
4.2 - - 4.2 -
- - 0.5 - 0.5 
- - 1.35 - 1.35 
- - 1.8 - 1.8 

1.9 2.0 - 1.9 -
4.4 4.5 - 4.4 -
5.9 6.0 - 5.9 - v 
4.18 4.31 - 4:13 -
5.68 5.80 - 5.63 -

-t---=--=---
- o.o 0.1 - 0.1 
- o.o 0.1 - 0.1 
- o.o 0.1 - 0.1 

- 0.17 0.26 - 0.33 

- 0.18 0.26 - 0.33 

- - ±0.1 - ±1.0 

µA 
- - 4.0 - 40.0 



TC74HC377P/F 

AC ELECTRICAL CHARACTERISTICS (C o L=51>._F, INPUT t t r= f=6ns 
.-- Ta=25°C Ta=-40<v85°C 

PARAMETER SYMBOL TEST CONDITION 
Vee 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 

6.0 - 7 13 - 16 ns 

Propagation Delay Time tpLH 2.0 - 80 160 - 200 

4.5 - 20 32 - 40 
(CLOCK - Q) tpHL 6.0 - 17 27 34 -

2.0 6 13 - 5 -
Maximum Clock Frequency fMAX 4.5 30 50 - 27 - MHz 

6.0 35 59 - 32 -
Minimum Pulse Width tw(H) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(L) 6.0 7 13 16 - -

2.0 - 24 75 - 95 
Minimum Set-up Time 

ts 4.5 - 6 15 - 19 
(D - CK) 6.0 - 5 13 - 16 ns 

Minimum Set-up Time 
2.0 - 48 125 - 160 

ts 4.5 - 12 25 - 32 
Enable (G - CK) 

6.0 - 10 21 - 27 

2.0 - - 0 - 0 
Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Input Capacitance Cm 5 10 10 

Power Dissipation pF 

Capacitance CpD(l) 34 

Note (1): Cpn 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 ·Vee. frn+Icc/8 

And the Cpn when n pcs of FLIP-FLOP operate, can be gained by following 

equation. Cpn (TOTAL) =22 + 12 x n [ pF l 
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TC74HC377P/F----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 
tpLH' tpHL• ts, th, tw 

6ns 

D 

OK 

6ns 

OK 

Icc{Opr.) TEST CIRCUIT 

PGl r---o-__,OK 

r4t--+---1 Dl 

D2 
D3 

D4 

Db 

D6 

D"/ 

DB 

iJ 

6ns 

Ons 

fMAX. 

Voe 

GND 

-GND 

INPUT WAVEFORM 

Dl 

ALL OUTPUT 
OPEN CLOCK 
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TC74HC386AP/AF 
QUAD EXCLUSIVE OR GATE 

The TC74HC386A is a high speed CMOS EXCLUSIVE­
OR 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 includes on output buffer, 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······························ trxJ =lOns(typ.)at Vcc=5V 
• Low Power Dissipation············ Ice=l µ A(Max.)at Ta=25°C 

•High Noise Immunity··············· V,'\IH =VN11~28% Vee (Min.) 
• Output Drive Capability············ 10 LS TTL Loads 
• Symmetrical Output Impedance ··· I IoH I= IoL =4mA(Min.) 

• Balanced Propagation Delays · · · · ·· tpLI ! =o tp!IL 
• Wide Operating Voltage Range··· Vee (opr. )=2V ~6V 
• Pin and Function Compatible with 74LS386 

IEC LOGIC SYMBOL 

IA = 1 
lY 

10 
2A 
20 

2Y 

3A 
3Y 

30 
4A 
40 

4Y 
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DIP14 (3D14A-P) 

14~ 
1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

1A 14 Vee 

18 2 13 48 

1Y 3 12 4A 

2Y 4 11 4Y 

2A 5 10 3Y 

28 6 9 38 

GND 7 8 3Y 

(TOP VIEW) 

TRUTH TABLE 

A 8 y 

L L L 

L H H 

H L H 

H H L 



TC74HC386AP/AF ---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Vour -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current lour ±25 
DC V cc/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN o-vcc 
Output Voltage Vour o-Vcc 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

O - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

I p ARAMETER I SYMBOL I TEST CONDITION 
'Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V1H 4.5 3. 15 
6. 0 4.2 

Low-Level 2. 0 -

Input Voltage V1L 4. 5 -
6. 0 -
2.0 1. 9 

High-Level V1N= 
IOH =-20µA 4.5 4. 4 

Output Voltage VOH 
V1HorV1L 

6. 0 5.9 
IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6. 0 5. 68 

2.0 -

V1N= IoL =20 µA 4. 5 -
Low-Level 

VoL 6. 0 -
Output Voltage VrHorVrL loL =4 mA 4. 5 -

loL =5. 2mA 6. 0 -

Input Leakage Current Ir:--: V1N =Vee or GND 6. 0 -

Quiescent Supply Current Ice Vic; =Vee or GND 6. 0 -

500 

UNIT 
v 
v 
v 

mA 
mA 
mA 
mA 
mW 

oc 
oc 

UNIT 

v 
v 

v 

°C 

ns 

Ta=25°C 
'TYP. 

-
-

-

-

-

-
2. 0 
4.5 
6. 0 
4. 31 
5. 80 
0.0 
0.0 
0. 0 
0. 17 
0. 18 
-
-

*500mW in the range of Ta= 
-4o·c- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lQmW/°C shall be applied 
until 300m W. 

'MAX. 
I Ta=-40 -85°C llJNITI 

MIN. 'MAX. 
- 1. 5 -

- 3. 15 - v 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -
- 4.4 -

- 5. 9 - v 
- 4. 13 -

- 5. 63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0. 26 - 0. 33 
±0.1 - ±1. 0 µA 
1. 0 - 10. 0 



---------------TC74HC386AP/AF 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time t-1u-1 - 4 8 
tTHL 
tpL! I 

-----+--- ns 
Propagation Delay Time - 10 17 

l_m_lL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25'C Ta=-40 ~s5°c 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time t-ru1 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

2.0 -
ns 

48 100 - 125 
Propagation Delay Time tpLH 4.5 - 12 20 - 25 

tpl!L 6.0 - 11 17 - 21 
Input Capacitance Ci:; - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 31 - - -

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: 

lccq,0=C PD• V cc• f IN+! cc /4(per Gate) 
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TC74HC390AP/AF/AFN 
DUAL DECADE COUNTER 

The TC74HC390A is a high speed CMOS DUAL 
DECADE COUNTER 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 consists of two independent 4-bit counters, each 
composed of a divide-by-two and a divide-by-five 
counter. The divide-by-two counter is incremented on the 
negative going transition of clock A (CKA). The divided­
by-five counter is incremented on the negative going 
transition of clock B (CKB). The counter can be cascaded 
to form decade, bi-quinary, or various combinations up 
to a divide-by-100 counter. When the CLEAR input is set 
high, the Q outputs are set to low independent of the clock 
inputs. 

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

FEATURES: 
•High Speed······························ fMAX=84MHz(Typ.)at Vee=5V 
•Low Power Dissipation············ Iee=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNrH=VNrL28% Vee (Min.) 
• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 
•Symmetrical Output Impedance··· I IOH I =IoL =4mA(Min.) 
• Balanced Propagation Delays · ·· · · · tpLH"' tpHL 
•Wide Operating Voltage Range··· Vee (opr.)=2V-6V 
• Pin and Function Compatible with 74LS390 

IEC LOGIC SYMBOL 

IQA 
1Qa 
1Qc 
100 

20A 
20e 
2Qc 
200 

502 

.. ~ 
DIP16 (3016A-P) 

··~··~ 
1 1 

MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 

1CKA 1 
1CLR 2 

1QA 3 

1CKB 4 

10e 5 

10e 6 

100 7 
GND 8 

(TOP VIEW) 

BLOCK DIAGRAM 

CKA 
1, 15 BINARY 

COUNTER 

CLR 
2, 14 J 

CKB 4, 12 QUI NARY 

COUNTER 

J 
Vee=16,GND=8 

16 Vee 

15 2CKA 
14 2CLR 

13 2QA 

12 2CKB 

11 2QB 

10 2Qe 

9 200 

3, 13 
Q A 

5, 11 

6, 10 

7,9 

Q 
Q 

..n -
B 
c 
D 



-------------- TC74HC390AP/AF/AFN 

TRUTH TABLE 

INT PUTS OUTPUTS 
CKA CKB CLR QA I QB I QC I OD 

x x H L I L I L I L 

"l.. x L BINARY COUNT UP 
x 1:_ L OUINARY COUNT UP 

SYSTEM DIAGRAM(l/2 package) 

D a 

CKA --o CKR Q QA 

CLR---{> 

D Q 

CK B -ct>--{> CK a QB 
R 

D Q 

----~CK QI-+--_, ,__ __ QC 
R 

D 

'-+------u CKR Q r--..--a >--- OD 
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TC74HC390AP/AF/AFN --------------

(1)BCD COUNT SEQUENCE* 

CKA 

CLR 

QD ~J I I I I I I I I I I I I I I 
J11 1 2 1 3 1 4 1 sls 1 1 1 s slo\1\2\ 

CLR •QA connected to CKB 

(2)81-QUINARY COUNT SEQUENCE** 

CKB 

CLR 

:: ~~ I I 1 I ri I 1 I ri 
QA ~J 11 I I I I I\ I\ \ I I u 1 2 I 3 I 4 I 8 9 10 11 12 I 

CLR ** OD connected to CK A 
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--------------TC74HC390AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -o.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Vo\Jf -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current Io\Jf ±25 
DC Vee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP)•/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN 0 -Vee 
Output Voltage Vo\Jf 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 
2. 0 1. 5 High-Level 

VIH 4.5 3. 15 Input Voltage 
6.0 4. 2 
2.0 -

Low-Level 
VIL 4. 5 -

Input Voltage 
6.0 -

2. 0 1. 9 
IOH =-20µA 4. 5 4.4 High-Level 

Voo 
V1N= 

6. 0 5. 9 Output Voltage V1HorV1L IOH =-4 mA 4. 5 4.18 
I0tt =-5. 2mA 6. 0 5. 68 

2. 0 -

IoL =20 µA 4. 5 -
Low-Level 

VoL 
V1N= 

6. 0 -
Output Voltage V1HorV1L IoL =4 mA 4. 5 -

Ia, =5. 2mA 6. 0 -
Input Leakage Current I1N VIN =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 
mW 

oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta-25°C 
TYP. 

-

-

-

-
-

-

2. 0 
4. 5 
6. 0 
4. 31 
5. 80 
0. 0 
0. 0 
0.0 
0. 17 
0. 18 

-

-

*500m W in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
- tom W l'C shall be applied 
until 300m W. 

Ta--40 -85°C 
UNIT MAX. MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -
5. 9 - v 

- 4. 13 -

- 5.63 -
0.1 - 0. 1 
0.1 - 0. 1 
0.1 - 0. 1 v 
0. 26 - 0. 33 
0. 26 - 0. 33 
±0.1 - ±1. 0 µA 
4. 0 - 40.0 



TC74HC390AP/AF/AFN--------------

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85"C 

UNIT Vex; TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
twOi) 4.5 - 15 19 

(CLOCK) twcL) 6.0 - 13 16 
2.0 - 75 95 

Minimum Pulse Width 
twOi) 4.5 - 15 19 

(CLR) 6.0 - 13 16 
2.0 - 25 30 

Minimum Removal Time trem 4.5 - 5 6 ns 
6.0 - 5 5 
2. 0 - 6 5 

Clock Frequency 
f 4. 5 - 32 26 

(CKA) 
6. 0 - 38 31 
2. 0 - 6 5 

Clock Frequency 
f 4. 5 - 31 25 

(CKB) 
6.0 - 36 29 

AC ELECTRICAL CH ARACTE RISTICS(CL =15pF, Vcc=5V, Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTI..H - 4 8 tTIJL, 
Propagation Delay Time tpLH - 10 20 (CKA-QA) ti>liL 
Propagation Delay Time tpLH QA connected to CKB - 29 51 

_[cKA-_g_c_l tpHL 
Propagation Delay Time tpLH 

ns 

i_CKB-QB,QD) tpHL 
- 12 22 

Propagation Delay Time ~ - 17 32 
_iCKB-JlCl tpHL 

Propagation Delay Time 
tpHL - 12 26 

(CLR-_g_n_l 
Maximum Clock Frequency 

fMAX 35 84 -
(CKA) 

Maximum Clock Frequency 
MHz 

fMAx 33 65 -
(CKB) 
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-------------- TC74HC390AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.u - 39 120 - 150 
-- tpLH 4.5 - 13 24 - 30 

(CKA-QA) tpHL 6.0 - 11 20 - 26 

Propagation Delay Time QA connected to 2.0 - 102 290 - 365 
tpLH 

4.5 - 34 58 - 73 
(CKA-QC) tpHL CKB 

6.0 - 29 49 - 62 
2.0 - 45 130 - 165 

ns 
Propagation Delay Time tp[J! 

4.5 - 15 26 - 33 
(CKB-QB, QD) tpf!L 

6.0 - 13 22 - 28 

Propagation Delay Time 2.0 - 63 185 - 165 
tpLH 

4.5 - 21 37 - 33 
(CKB-QC) tpHL 

6.0 - 18 31 - 28 

Propagation Delay Time 2.0 - 45 150 - 190 
tpHL 4.5 - 15 30 - 38 

(CLR-Qn) 
6.0 - 13 26 - 32 
2.0 6 20 - 5 -

Maximum Clock Frequency 
fMAX 4.5 32 77 - 26 ---

(CKA) 
6.0 38 90 - 31 -

2.0 6 15 - 5 - MHz 
Maximum Clock Frequency 

fMAX 4.5 31 60 - 25 -
~~ 

(CKB) 
6.0 36 70 - 29 -

Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cpo(l) - 44 - - -

Note (1) C rn 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: 

Iccq,0=Cm •Ver;• f 1r-;+Icr; /2(per Counter) 
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TC74HC393AP/AF/AFN 
DUAL BINARY COUNTER 

The TC74HC393A is a high speed CMOS 4-BIT 
BINARY COUNTER 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 independent counter circuits in one 
package, so that counting or frequency division of eight 
binary bits can be achieved with one IC. 

This device changes state on the negative going 
transition of the CLOCK pulse. The counter can be reset 
to "O" (QO-Q3="L") by a high at the CLEAR input 
regardless of other inputs. 

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

FEATURES: 
• High Speed······························ fMl\x=72"v!Hz(Typ.)at Vcc=5V 
•Low Power Dissipation············ Iee=4µA(Max.)at Ta=25°C 

•High Noise Immunity··············· V'J1H=V'J11,28% Vee (Min.) 
• Output Drive Capability············ 10 LS TTL Loads 

• Symmetrical Output Impedance··· I IoH I =IoL =4mA(Min.) 
•Balanced Propagation Delays······ tpLH"°'tpHL 
• Wide Operating Voltage Range··· Vee (opr. )=2V-6V 
• Pin and Function Compatible with 74LS393 

IEC LOGIC SYMBOL 

CTROIV16 

c{ 1CLR CT=O 

1CK + 

2CLR 

2CK 

508 

1 

DIP14 ( 3 014A-P) 

14~14~ 
1 

MFP 14 

(F14GB-P) 

PIN ASSIGNMENT 

1Ci< 
1CLR 

10A 3 

108 4 

10C 

100 6 

ONO 7 

SOP 14 

(SOP14-P-225A) 

14 Vee 

13 2Ci< 

12 2CLR 

11 20A 

10 208 

20C 

200 

(TOP ViEWJ 

10A 

108 

10C 

100 

20A 

208 

20C 

200 



TC7 4HC393AP/ AF/ AFN 

TRUTH TABLE 

INPUTS OUTPUTS 
CK CLR QA I OB } QC } OD 
x H L l L l L l L 

"l. L COUNT UP 

.J L NO CHANGE 

X : Don't care 

TIMING CHART 

CLR 

QA 

QB 

QC 

OD 

SYSTEM DIAGRAM 

D D D D 

>----1 CK R a 1-------i CK R a 1-------1 CK R a 1------1 CK R a 

CLR 

QA QB QC OD 
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TC74HC393AP/AF/AFN--------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Yee -0.5 - 7 
DC Input Voltage VIN -0.5 -Vee+0.5 
DC Output Voltage Your -o.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current I our ±25 

DC Vee/Ground Current Ioc ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Yee 2- 6 
Input Voltage VIN 0 -Vee 
Output Voltage Your 0-Vcc 
Operating Temperature Topr -40 - 85 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 
" n 1 h 

High-Level ~. u '· " 
Input Voltage V1H 4. 5 3. 15 

6.0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4. 5 -

6. 0 -

2.0 1. 9 

High-Level V1N = 
IOH =-20µ A 4.5 4. 4 

VOH 6. 0 5. 9 Output Voltage V1HorV1L IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6. 0 5.68 

2.0 -

IoL =20 µA 4. 5 -
Low-Level 

VoL 
V1N= 6. 0 -

Output Voltage V1HorV1L IoL =4 mA 4. 5 -

IoL =5. 2mA 6.0 -

Input Leakage Current Ii:'l V1N =Vee or GND 6. 0 -

Quiescent Supply Current Ice V1N =Vee or GND 6. 0 -

510 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-

-

2. 0 
4.5 
6. 0 
4.31 
5. 80 
0. 0 
0.0 
0.0 
0. 17 
0. 18 

-

-

*500mW in the range of Ta= 
-40'C- 65°C. From Ta=65°C 
to 85'C a derating factor of 
-10m w re shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1 h -

1. " 
- 3. 15 - v 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4.4 -

- 5. 9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. 0 µA 
4. 0 - 40. 0 



-------------- TC74HC393AP/AF/AFN 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLll - 4 8 
tTHL 

Propagation Delay Time tp!JI - 12 20 (CLOCK-QA) t12HL 

Propagation Delay Time tpLI I - 16 31 (CLOCK-QB) tp!JL 
Propagation Delay Time tpLI! - 21 38 ns 

(CLOCK-QC) tpIIL 
Propagation Delay Time tµLH - 25 46 (CLOCK-QD) tpHL 
Propagation Delay Time 

tpIIL - 15 26 (CLEAR-Qn) 

Maximum Clock Frequency fMJ\X 35 72 -

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 25 75 - 95 

Output Transition Time tTLII 4.5 - 7 15 - 19 
tTHL 6.0 - 6 13 - 16 

Propagation Delay Time 2.0 - 45 120 - 150 
tpLH 4.5 -- 15 24 - 30 

(CLOCK-QA) tpHL 6.0 - 13 20 - 26 

Propagation Delay Time 2.0 - 60 180 - 225 
tpLH 

4.5 - 20 36 - 45 
(CLOCK-QB) tpIIL 

6.0 - 17 31 - 38 

Propagation Delay Time 2.0 - 80 220 - 275 
tpLIJ 

4.5 - 25 44 - 55 
(CLOCK-QC) tpl!L 

ns 
6.0 - 21 37 - 47 

Propagation Delay Time 2.0 - 100 260 - 325 
tpLH 

4.5 - 30 52 - 55 
(CLOCK-QD) tpHL 

6.0 - 26 44 - 55 

Propagation Delay Time 2.0 - 55 150 - 190 
tpHL 4.5 - 18 30 - 38 

(CLEAR-Qn) 
6.0 - 15 26 - 33 
2.0 6 22 - 5 -

Maximum Clock Frequency fMAX 4.5 32 67 - 27 -

l 6.0 38 77 - 32 -

Input Capacitance C10! - 5 10 - 10 pF 
Power Dissipation Capacitance Cro(l) - 40 - - -

Note 11) Cm 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: 

Iccq:,0=Cm ·Vee· f 1N+Icc 
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TC74HC423P/F-----
TC74HC423P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 

The TC74HC423 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 (tr=tf=l sec). Because of schmitt­
trigger input function. 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 
effective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows. 

External capacitor Cx •••••• No limitation 
External resistor Rx ••••••• Vee= 2.0V from 5Kn to lMn 

Vee ~ 3.0V from lKn to lMn 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed ••••••••••.•.••••• tpd=28ns(Typ.) at Vcc=SV 

Low Power Dissipation ••••••••• 
Standby State Icc=4µA(Max.) at Ta=25°C 
Active State Icc=200µA(Typ.) at Vcc=SV 

Output Drive Capability .•••••.•.•••••• 10 LSTTL Loads 

Symmetrical Output Impedance ••••• !Iottl=Io1=4mA(Min.) 

Balanced Propagation Delays •••••••••••••••• tpLH~tpHL 

Wide Output Pulse Width Range ••• tw(OUT)=l20nS '"60s 
over at V c=4.5V 

ABSOLUTE MAXIMUM RATINGS 
I PARAMETER I SYMBOL VALUE UNIT 

---

Supply Voltage Range Vee -0.5<u7 v 

DC Input Voltage VIN -o. 5 '"vcc+o. s v 

DC Output Voltage Vo UT -o . 5 '" v cc+o . 5 v 
·~--

t-- IIK Input Diode Current ±20 mA 

Output Diode Current IoK ±20 mA 
!-----
DC Output Current Io UT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation PD SOO(DIP)*/ mW 

180(MFP) 

Storage Temperature Tstg -65 'U 150 oc 

Lead Temperature lOsec T1 300 oc 

* 500mW in the rartge 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. 
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l 

DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

lA 1 

lB 2 

lCL 3 

iQ; 4 

2Q, 5 

20X 6 

2Rx,/Cx 7 

GND 8 

(TOP VIEW) 

Vee 

lR:iv'Cx 

4 lOx 

3 lQ, 

2 2Q; 

l 2CL 

0 2B 

9 2A 



TC74HC423P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

NOTE -
A B CL Q, (i X: DON 1 T CARE 

L_ H H SL LJ OUTPUT ENABLE 

x L H L H INHIBIT 

H x ii L H Il\jl-ilbJ.T 

L s H _n_ LJ OUTPUT ENABLE 

x x L L H INHIBIT 

BLOCK DIAGRAM 

Dx 
:----~-, 

+I I 

ex Rx/ex 
5 Q, 

A. 9 

B lO TI. 

l2Q 

3 ll 

CL CL 

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 

(2) External diode Dx (CRAMPING DIODE) 

External capacitor is charged to Vee level in the state of waiting, i.e. 
in no trigger state. Supply voltage is turned off then Cx is discharged 
mainly through internal (parasitic) diode. See figure. 
If Cx is sufficiently large and Vee 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 Vee 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. In the 
case of large Cx, limitation of falling down time of voltage supply is 
as follows 

t f ;;; (Vee - o. 7) Cx/20mA 

(tf is the time from voltage supply turning of to level of voltage 
supply becoming 0.4 Vee) 

In the case of "system is not satisfy the above condition", external 
CRAMPING DIODE is needed for protecting IC from rushing current. 
See figure. 
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TC74HC423P/F----------------

SYSTEM DIAGRAM 

TIMING CHART 

· n ~n~~n- ~IH 
A -----------' .____ __ ____. - ~- VIL 

Rx/Cx 

CL 

---=-.------+------I ~I 11---+--::: 
- VrefH 

I.,~,,, I 
514 

- VrefL 

---+-----+-- Vss 
VIH 

n-VoH 

.__ _ __,I r-- VoL 



----------------TC74HC423P/F 

FUNCTIONAL DESCRIPTION 

(1) Stand-by state 

External capacitor is fully charged to Vee 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. 

(2) Trigger operation 

Trigger is effective in following two 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. After trigger effective, comparator 
of Cl and CZ 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 CZ 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 CZ becomes "L" level and Q output becomes "L" and comparator 
CZ stops its operations. That means, after triggering the voltage level of Rx/Cx 
becomes VrefH, IC keeps its MONO STABLE STATE. In 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 tw(OUT) is as follows. 

tw(OUT) ; 0.46 Cx Rx 

(3) 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 1'H" level when next 
trigger comes in shorter time period than designed period by Cx Rx. In 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 
trr(min.) depends on Vee and Cx. 

(4) Reset operation 

CL is normally "H". If 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 Vee level. This means if CL input becomes 
"L", IC becomes waiting state both in operating and non-operating state. 
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TC74HC423P/F----------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 "-6 
Input Voltage VIN o "-Vee 

Output Voltage VouT o "'Vee 
Operating Temperature Topr -40 '\, 85 

Input Rise and Fall Time 0 '\, 1000 (Vcc=2. OV) 

(CL Only) 
tr,tf o "' 500(Vcc=4.5V) 

o "' 400(Vcc=6.0V) 
External Capacitor Cx No Limitation 

External (Vcc=2.0V) Rx 5K'O lM 
Resistor (Vcc~3.0V) lK"-lM 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
vcc 

High-Level 2.0 
Vrn 4.5 

Input Voltage 
6.0 
2.0 

Low-Level 
VIL 4.5 Input Voltage 

6.0 

2.0 

High-Level IoH=-20µA 4.5 
Vrn= 6.0 Output Voltage VoH 

VrH or VrL 
IoH=-1 i ·I\ 4.5 

(Q, Q Output) IoH=·· :, . 2m<'i. 6.0 

2.0 
Low-Level IoL=20µA 4.5 
Output Voltage VOL Vrn=Vrn or 6.0 

VIL IoL=4mA 4.5 
(Q, Q Output) IoL=5.2mA 6.0 
Input Leakage 

Im VrN=Vcc or GND 6.0 
Current 

R/C Terminal 
Off-State lIN Vrn=Vcc or GND 6.0 
Current 

Quiescent Ice Vrn=Vcc or GND 6.0 
Supply Current 

Active-State * Vrn=Vcc or GND 2.0 

Supply Current 
Ice' 

4.5 R/Cext=0.5Vcc 
6.0 

* : Per Circuit 
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UNIT 

v 

v 

v 

•c 

ns 

F 

Q 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT I OUTPUT 
I 

' GND _J 

Ta=25°c T a=-40'085 ° C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

1.5 - - 1. 5 -
3.15 - - 3. 15 -
4.2 - - 4.2 -
- - 0.5 - 0.5 

- - 1. 35 - 1. 35 

- - 1. 8 - 1. 8 

1. 9 2.0 - 1. 9 -
4.4 4.5 - 4.4 -
5.9 6.0 - 5.9 - v 

4.18 4.31 - 4.13 -
3.68 5. 80 - 5.63 -
- o.o 0.1 - 0.1 

- o.o 0.1 - 0.1 
- 0.0 0.1 - 0.1 

- 0.17 0.26 - 0.33 

- 0.18 0.26 - 0.33 

- - ±0.1 - ±1.0 

- - ±0.5 - ±5.0 µA 

- - 4.0 - 40.0 

- 40 120 - 160 µA 

- 0.1 0.3 - 0.4 mA 

- 0.2 0.6 - 0.8 mA 



TC74HC423P/F 

AC ELECTRICAL CHARACTERISTICS Ctr=tf=6ns, C1=50pF) 

PARAMETER SYMBOL TEST Ta=25°C Ta=-40,,,85 ° C UNIT 

CONDIT ION V CC MIN. TYP. MAX. MAX. MIN. 

2.0 - 30 75 - 95 
Output Transition Time 4. 5 - 8 15 - 19 

6. 0 - 7 13 - 16 

tpLH 2. 0 - 124 240 - 300 
4. 5 - 31 48 - 60 

tpHL 6.0 - 26 41 - 51 

Propagation Delay Time 

(A, B - Q, Q) 
f-----------------+----+---------1------+----+---+---+---I-----+ 

Propagation Delay Time 

(CLR - Q, Q) 

tpLH 2.0 - 100 195 - 245 

t 4. 5 - 25 39 - 49 
pHL 6. O - 21 33 - 42 

Minimum Pulse Wdith tw(H) 2. 0 - 30 7 5 - 95 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 (A, B) tw (L) 

~------l----l------1---

2. 0 - 30 75 - 95 
Minimum Clear Pulse Width tw(L) 4. 5 - 8 15 - 19 

6. 0 - 7 13 - 16 

2.0 - - () - 0 
Minimum Clear Removal Time trem 4. 5 - - 0 - 0 

ns 

6.0 - - 0 - 0 
1-----------------+---+-------l----+---+---+----''-l------+-___::--+----l 

Output Pulse Width Error 
Between Circuits In Same 6TwOUT ±1 % 
Package 

r------- -----\--------+------+---+----+---+----1-----+-----+-------l 

Minimum Retrigger Time 

Minimum Output Pulse Width 

Output Pulse Width 

Tout 
(MIN) 

Cx=lOOpF 

Rx=lks:l 

Cx=O.OluF 

Rx=lks:l 

Cx=O 
Rx=lks:l 

4.5 
6.0 

4.5 

6.0 

4.5 

Cx=lOOpF --f---j 

Rx=lOks:J 4 · 5 

Cx=O.luF 
Rx=lOOks:l 4.5 

74 
63 

1.1 

1. 0 

118 

1. 0 

4. 7 

ns 

µs 

ns 

µs 

ms 
1---------------+------+-------~---+----+----+-----+---+---+--~ 

Input Capacitance CIN _ 5 
1---------------+----l-------------+------+----+1------+------1----' 

Power Dissipation C _ 113 
Capacitance PD(l) 

10 10 
pF 

Note(l): CpD 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·frN+Icc'·Duty/lOO+Icc/2 (per monostable) 

(Ice': Active Supply Current) (Dury: %) 
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TC74HC423P/F----------------

OUTPUT PULSE WIDTH CONSTANT, K-SUPPLY VOLTAGE 

"1 (EXTERNAL RESISTOR(Rx)~lOk.{}.; twouT=K• Ox•Rx) 
E-< z 
< 
~ 30.7 l----j~i----l---l----+----+-----+----1----1---l 
Z< 
00 
OH 

>I1 ~ --r- Ox= 0.0lµF 
,.. ,.. L_J__J__J_~:r::::::t=:::t==:r:::::e:::::d B ~o.5 
~ 

0.4 f-----1----1---+----+--1---1---L---L---1 

2 3 4 5 6 

SUPPLY VOLTAGE Voe(~ 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A. 50% 50% 

tw 

B 

°t:PLH twouT 

50% 50')'o 

tpHL 

tw 

50% 

Icc(opr.) TEST WAVEFORM 
Voe 

lOL Vee 
20L lQ. 
lB 

P.G. lA lQ. 
lRx/Ox 

Cl 
20x 2Q. 

0 2Rx/Ox 

"' lOx 2Q. 
2.A 
2B GND 

*' TRANSITION TIME OF INPUT WAVEFORM 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 

Voe 

GND 

Voe 
50')'o 

tpLH 
GND 

VoH 

t:PHL VoL 

VoH 

VoL 

6ns 6ns 

Voe 
50')'o 

A 
GND 

Voe 
B 

GND 

Voe 
CL 

GND 

VoH 
50% 50% 

VoL 

VoH 

Q. 
--VoL 
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---------------TC74HC423P/F 

twoUT - Cx CHARACTERISTICS (TYP.) 

Vee 4.5 v 

CL~ 50pF' 

v 

EXTERNAL CAPACITOR Cx (pF) 
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trr - Vee CHARACTERISTICS (TYP.) 

lOl====+====t===::::j:====J====t===:i===~ 

0 1 2 3 4 6 

SUPPLY VOLTAGE Vee (V) 



TC74HC540AP/AF 
TC74HC541AP/AF---------

OCTAL BUS BUFFER 
TC74HC540AP/ AF 
TC74HC541AP/ AF 

INVERTING,3-STATE OUTPUTS 
NON-INVERTING ,3-ST AT E.-'O"""'U"-T"""'P---'U"-T""-'S"--------~ 

The TC74HC540A/TC74HC541A are high speed CMOS 
OCTRAL BUS BUFFERs fabricated with silicon gate 
C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC540A is a non-inverting type, and the TC74 
HC541A is an inverting type. 

When either Gl or G2 are high, the terminal outputs are 
in the high-impedance state. 

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

FEATURES: 
•High Speed······························ tpd=lOns(typ.)at V a;=5V 
•Low Power Dissipation············ Ia;=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNitt=VNIL28% Va; (Min.) 
• Output Drive Capability ··· ··· ··· ··· 15 LS TTL Loads 
•Symmetrical Output Impedance··· I Im I =IoL =6mA(Min.) 
• Balanced Propagation Delays ··· ·· · tpLH "'tpHL 
•Wide Operating Voltage Range··· Va; (opr)=2V-6V 
•Pin and Function Compatible with 74LS540/541 

PIN ASSIGNMENT 

TC74HC540A 

G1 20 Vee 

A1 2 19- G2 

A2 3 18 'Y1 

A3 4 17 'Y2 

A4 s 16 Y3 

AS 6 15 Y4 

A& 7 14 vs 
A7 8 13 vs 
AB 9 12 v1 

'G1 1 

A1 2 

A2 3 

A3 4 

A4 5 

A5 6 

A6 7 

A7 8 

AS 9 

20 

DIP20 (3020A-P) 

~~ 
1 

MFP20 (F20GA-P) 

TRUTH TABLE 

INPUTS OUTPUTS 

G1 G2 An Yn* 

H x x z 
x H x z 
L L H H 

L L L L 

X : Don't Care 
z : High Impedance 
* :Yn······HC541A 

Vn .. ····HC540A 

TC74HC541A 

20 Vee 

19 G2 

18 Y1 

17 Y2 

16 Y3 

1S Y4 

14 Y5 

13 Y6 

12 Y7 

Yn* 

z 
z 
L 

H 

GND 10 11 YB GND 10 11 YB 
(TOP VIEW) 
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IEC LOGIC SYMBOL 

TC74HC540A 

'G1 
'G2 

Al Yl 
A2 v2 
A3 YJ 
A4 Y4 
A5 vs 
AS vs 
A7 v1 
AS YS 

'G1 

Ci2 

Al 
A2 
A3 
A4 
A5 
AS 
A7 
AS 
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TC74HC541A 

TC7 4HC540AP/ AF 
TC74HC541AP/AF 

Yl 
Y2 
Y3 
Y4 
Y5 
YS 
Y7 
YS 



TC74HC540AP/AF 
TC74HC541AP/AF---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 
DC Input Voltage VIN -0.5 -Vcc+0.5 
DC Output Voltage Von -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK ±20 
DC Output Current IoLT ±35 
DC Vee/Ground Current Ice ±75 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL '300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN O -Vee 
Output Voltage Ywr o-Vcc 
Operating Temperature Topr -40 - 85 

O - 1000(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vce=4.5V) 

O - 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Levei 2.0 !. 5 

Input Voltage VIH 4.5 3. 15 
6. 0 4. 2 

Low-Level 2. 0 -

Input Voltage VIL 4. 5 -

6. 0 -

2.0 1. 9 

High-Level VI>:= 
IOH =-20µ A 4. 5 4.4 

Output Voltage Yott VI11orVIL 
6. 0 5. 9 

Ioo =-6 mA 4. 5 4. 18 
I0tt =-7. 8mA 6. 0 5. 68 

2.0 -

VI"\= 
IoL =20 µA 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage VIHorV1L IOL =6 mA 4. 5 -
IOL =7. 8mA 6. 0 -

3-State Output 
Iaz Vi:-.; =VIH or VIL 

6.0 -
Off-State Current Your =Vee or GND 
Input Leakage Current Ii>: Vi:-; =Vee or GND 6. 0 -

Quiescent Supply Current Ice Vr" =Vee or GND 6. 0 -

522 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
°C 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-
-

-

-

-

-

2.0 
4.5 
6. 0 
4.31 
5.80 
0.0 
0. 0 
0. 0 
0. 17 
0. 18 

-

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOmW/°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. MIN. MAX. 

- !. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -
- 4. 4 -

- 5. 9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0. 33 
o. 26 - o. 33 

±0.5 - ±5.0 

±0.1 - ±1. 0 
µA 

4. 0 - 40. 0 



--------------- TC74HC540AP/AF 
TC74HC541 AP/AF 

AC ELECTRICAL CHARACTERISTICS( Input tr=t 1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 ~85°C 

UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 

I 

- 25 60 - 75 
Output Transition Time tTLI! 50 4.5 - 7 12 - 15 

tTllL 6.0 - 6 10 - 13 
2.0 - 36 90 - 115 

tpLI I 50 4.5 - 12 18 - 23 

Propagation Delay Time 6.0 - 10 15 - 20 
2.0 - 51 130 - 165 

tpHL 150 4.5 - 17 26 - 33 
6. 0 - 14 22 - 28 
2.0 - 45 125 155 

ns -

tpl'.I. 50 4. 5 - 14 25 - 31 

Output Enable time R1, = 1 kQ 6.0 - 12 21 - 26 
2. 0 - 60 165 - 205 

tµ%!l 150 4.5 - 19 33 - 41 
6.0 - 16 28 - 35 
2.0 - 40 125 - 155 

Output Disable time tpL% RL = 1 kQ 50 4.5 - 16 25 - 31 
tpl IZ 6.0 - 14 21 - 26 

Input Capacitance Cr'\ - 5 10 - 10 
Output Capacitance CocT - 10 - - -

pF 
TC74HC540A - 32 - - -

Power Dissipation Capacitance Cm(l) 
TC74HC541A - 35 - - -

Note(]) Cm 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: 

lee(pr)=Cp!J •Vcx:·f1'\ +Ice; /S(perbit) 
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TC74HCT540P/F 
TC74HCT541P/F 
TC74HCT540P/F OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS 
TC74HCT541 P/F OCTAL BUS BUFFER WITH NON INVERTED 3-STATE OUT~P_UT_S ________ ___, 

The TC74HCT540 and TC74HCT541 are high speed CMOS 
OCTAL BUS BUFFER fabricated with silicon gate C2MOS 
technology. 
This device may be used as a level converter for inter­
facing TTL or NMOS to High Speed CMOS. The inputs are 
compatible with TTL, NMOS and CMOS output voltage 
levels. 
They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 
The TC74HCT540 is non-inverting type. The TC74HCT541 
is inverting type. If either Gf or G2 are high, the 
terminal outputs are in the high-impedance state. 
All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 
High Speed tpd=l3ns(T540) at Vcc=SV 

16ns(T541) 

Low Power Dissipation .....•• Icc=4µA(Max.) at Ta=25°C 

Compatible with TTL outputs Vrn=2V (Min.) 
Vn=O. SV(Max.) 

Output Drive Capability •••..••...•.••• 15 LSTTL Loads 

Symmetrical Output Impedance ..... /IoH/=IoL=6mA(Min.) 

Balanced Propagation Delays 

Pin and Function Compatible with 74LS540/541 

NOTICE FOR APPLICATION 
It is prohibited to apply a signal to a bus terminal 
when it is in output mode. 
And when a bus terminal is floating (high impedance 
state), it is requested to fix the input level by 
means of external pull down or pull up resistor or 
BUS TERMINATOR IC (TC40117BP). 

TRUTH TABLE 

INPUTS 
Gl G2 An 
H x x 
x H x 
L L H 
L L L 

OUTPUTS 
Yn* Yn* 
z z 
z z 
L L 
L H 

X: Don't Care 

Z: High Impedance 

*: Yn 

Yn 

HCT541 

HCT540 
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,,~y~~wvv1 
DIP20(3D20A-P) 

20 f::::-.----~------. . -=---~-. 
~~ 

1 

MFP20(F20GA-P) 

PIN ASSIGNMENT (TOP VIEW) 

TC74HCT540 

01 1 20 Vee 

Al 2 19 G2 

A2 3 18 Yl 

A3 4 17 Y2 

A4 5 16 Y3 

A5 6 15 Y4 

A6 7 14 Y5 

A7 8 13 Y6 

i\.8 

GND 

TC74HCT541 

m 1 20 Vee 

Al 2 19 G2 

11.2 3 18 Yl 

A3 4 17 Y2 

A4 5 16 Y3 

A5 6 15 Y4 

A6 7 14 Y5 

A7 8 13 Y6 

AS 9 12 Y7 

GND 10 11 YB 



CIRCUIT DIAGRAM (Per Circuit) 

TC74HCT540 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 cu 7 V 
~----------------- --- -------- - --------------------+---------1 
DC Input Voltage VIN -0.5cuVcc+0.5 V 

I-----_ ----- ------- + 
DC Output Voltage VouT -0.5cuVcc+0.5 V 

t-- --- ----- --- ------- ---- --------------- -+-----t 

Input Diode Current IIK ,,zo mA 
t--- ----- ------- ------+-------------;------; 
Output Diode Current loK +20 mA 
t--------- ---- ------- ----- -- ----------
DC Output Current IouT ±35 mA 
DC Vee/Ground Current Ice ±70 mA 

Power Dissipation 500 (DIP);, 

180(MFP) 

mW 

!---- --i ----- -----------+------l 
Storage Temperature 

t---- - - ------
Lead Temperature lOsec 

Tstg 

TL 

RECOMMENDED OPERATING CONDITIONS 

-65 cu 150 oc 
300 oc 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 4.5 cu 5.5 V 

Input Voltage Vrn 0 cu Vee V 
1-----------------+-------t-----------+----l 
Output Voltage VouT o cu Vee v 

1------------------+----------j-------------+----I 
Operating Temperature T0 pr -40 ~, 85 °C 

Input Rise and Fall Time tr, tf 0 cu 500 ns 
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TC74HCT540P/F 
TC74HCT541 P/F 

TC74HCT541 

-1, 500mW in the range of 
Ta=-40°C"' 65°C and from 
Ta=65°C up to 85°C derat­
ing factor of -10mW/°C 
shall be applied until 
300mW. 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

INPUT OUTPUT 



TC74HCT540P/F _______________ _ 
TC74HCT541P/F 

DC ELECTRICAL CHARACTERISTICS 
.----I Ta=25°C Ta=-40cv85°C 

PARAMETER SYMBOL TEST CONDITION Vee UNIT 
MIN. TYP. MAX. MIN. MAX. 

4.5 
High-Level VIH 2.0 - - 2.0 - v 
Input Voltage 

5.5 

Low-Level 4.5 

Input Voltage VIL - - 0.8 - 0.8 v 
5.5 

High-Level Vrn=Vrn or IoH=-20JJA 4.5 4.4 4.5 - 4.4 -
Output Voltage 

VoH v 
VIL IoH=-6mA 4.5 4.18 4.31 - 4.13 -

Low-Level Vrn=Vrn or IoL=20µA 4.5 - 0.0 0.1 - 0.1 

Output Voltage VOL v 
VIL IoL=6mA 4.5 - 0.17 0.26 - 0.33 

3-State Output 
Vrn=Vrn or VIL 

Off-State Ioz 5.5 - - ±0.5 - ±5.0 

Current VouT=Vcc or GND 

Input Leakage 
µA 

Current Im Vrn=Vcc or GND 5.5 - - ±O.l - ±1.0 

Quiescent 
Ice Vrn=Vcc or GND 5.5 - - 4.0 - 40.0 

Supply Current Per Input: Vrn=2.4V or 
Ic 0.5V 5.5 - - 2.0 - 2.9 mA 

Other Input: Vee or GND 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

r---1 Ta=25°C Ta=-40cv85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 
4.5 7 12 15 Output Transition Time - -

tTHL 

Propagation Delay Time 
tpLH 

TC74HCT540 4.5 16 26 32 - -
tpHL 

ns 

Propagation Delay Time 
tpLH 

TC74HCT541 4.5 - 19 30 - 36 
tpHL 

tpLZ 
4.5 23 36 Output Enable Time 

tpzH 
RL=lkrl - - 44 
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_______________ TC74HCT540P/F 
TC74HCT541 P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

r----1 Ta=25°C Ta=-40<v85°C 
UNIT PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 

Output Disable Time 
tpLZ 

RL=lkl< 4.5 - 23 33 - 39 ns 
tpHZ 

Input Capacitance GIN - 5 10 - 10 

Output Capacitance CouT - 10 - - -
pF 

Power Dissipation TC74HCT540 - 37 - - -
CPD(l) 

Capacitance TC74HCT541 - 39 - - -
Note (1): CPD 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 ·Vee· fIN+Icc/8 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 

tTLH, tTHL, tpLH, tpHL tpLZ, tpHZ, tpzL, t-pZH 

INPUT 3.0 v INPUT 3.0V 
A 

l.3V 1.3V a l.3V l.3V 
OV ov 

t.THL tTLH 

OUTPUT VoH VoH 

(AT RJSITIVE POISE) 
y OUTPUT 

l.3V 
VoL VoL 

tpHL tpzL tpLZ 

OUTPUT VoH VoH 
(AT Nl!GATIVE RllilE) 

y OUTPUT 

VoL 
- l.3V 

tTLH tTHL 
VoL 

tpzH 
tpHL tpHZ 

tpLH 
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TC74HCT540P/F _______________ _ 
TC74HCT541 P/F 

Icc(Opr.) TEST CIRCUIT 

TC74HCT540 

IN 
p.G. 

G 
0 

"' 

' 

I 

T~ 

6ns 6ns 

~Voe 
Jo:u~ 'LOND 

The other inputs are connected Vee 
line or GND line. 

Test circuit of the TC74HCT541 is the same as this. 
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TC74HC563AP/AF 
TC74HC573AP/AF 

OCTAL 0-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HC563AP/ AF INVERTING 
TC74HC573AP/ AF NON-INVERTING 

The TC74HC563A and TC74HC573A are high speed 
CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate C2MOS technology. 

They achive the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and a output enable input( OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HC563A has inverting outputs, and 
TC74HC573A has non-inverting outputs. 

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

FEATURES: 
•High Speed······························ tp:J=l3ns(Typ.)at Vee=5V 
•Low Power Dissipation············ Iee=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· Vl\IH =VN1L28% Vee (Min.) 
• Output Drive Capability ··· ··· ··· ··· 15 LS TTL Loads 
•Symmetrical Output Impedance··· I !OH I =loL =6mA(Min.) 
• Balanced Propagation Delays ··· ··· tpLH "'< tpHL 
• Wide Operating Voltage Range··· Vee (opr. )=2V-6V 
•Pin and Function Compatible with 74LS563/573 

TRUTH TABLE 

INPUTS OUTPUTS 

OE LE D 0(HC573A 0(HC563A) 

H x x z z 
L L x On On 

L H L L H 

L H H H L 

X : Don't Care 
Z : High Impedance 
on err;;) : 0(0:) outputs a re latched at the 

time when the LE input is taken 
to a low logic level. 
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20 

1 

DIP20 (3D20A-P) 

20~ 
1 

MFP20 (F20GA-P) 

PIN ASSIGNMENT 

TC74HC563A 

OE 1 20 Vee 

DO 2 19 00 
D1 3 18 01 
02 4 17 02 
03 5 16 03 
04 6 15 04 
05 7 14 05 
06 8 13 06 
07 9 12 Q7 

GND 10 11 LE 

TC74HC573A 

OE 1 20 Vee 

DO 2 19 00 
01 3 18 01 
02 4 17 02 
03 5 16 03 
04 6 15 04 
05 7 14 05 
06 8 13 06 
07 9 12 07 

GND 10 11 LE 



TC74HC563AP/AF 
TC74HC573AP/AF---------------

IEC LOGIC SYMBOL 

TC74HC563A TC74HC573A 

OE OE 
LE LE 

DO DO ao 
Dl Dl al 
D2 D2 a2 
D3 03 a3 
D4 D4 a4 
DS DS as 
D6 D6 06 
D7 D7 07 

SYSTEM DIAGRAM 

TC74HC563A 

DO D1 D2 D3 D4 DS D6 D7 

LE---{) 

OE---<{> 

00 01 02 03 04 05 06 07 

TC74HC573A 

DO Dl D2 D3 D4 DS D6 D7 

LE---{) 

ao a1 a2 a3 a4 as a6 a7 

530 



TC74HC563AP/AF 
--------------- TC74HC573AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

~S_u_p_p_l_y_V_ol_t_ag_e_R_a_n_g_e __ ~--V~cc~--+-------0_._5_-_7~ V 
DC Input Voltage VIN -0.5 -Vce+0.5 V 

DC Output Voltage -------+--Vour_ -0.5 -Vcc+_0_._5 __ ~_-mv_A __ _ 
Input Diode Current IIK ±20 

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85'C a derating factor of 
-!Om W l'C shall be applied 
until 300m W. 

Output Diode Current IOK ±20 mA 
DC Output Current Imr ±35 mA 
DC Vee/Ground Current Ice ±75 mA 
Power Dissipation P0 500(DIP)•/180(MFP) mW 

Storage Temperature Tstg -65 -150 °c 
Lead Temperature lOsec 300 °c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2-6 v 
Input Voltage VIN 0 - Vee v 
Output Voltage VoUT o -Vee v 
Operating Temperature Topr -40 - 85 oc 

0 - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vce=4.5V) ns 

o- 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1. 5 - - 1. 5 -

Input Voltage Vn1 4.5 3. 15 - - 3. 15 - v 
6.0 4.2 - - 4. 2 -

Low-Level 2.0 - - 0. 5 - 0. 5 

Input Voltage V1L 4.5 - - 1. 35 - 1. 35 v 
6.0 - - 1. 8 - 1. 8 
2.0 1. 9 2. 0 - 1. 9 -

High-Level VIN= 
IOH =-20 µA 4. 5 4. 4 4. 5 - 4. 4 -

Output Voltage VoH VIHorVIL 
6.0 5. 9 6.0 - 5. 9 - v 

loH =-6 mA 4. 5 4. 18 4. 31 - 4. 13 -

IOJJ =-7. 8mA 6. 0 5.68 5.80 - 5.63 -

2. 0 - 0.0 0. 1 - 0. 1 

V1N= 
IoL =20 µA 4.5 - 0.0 0. 1 - 0. 1 Low-Level 

VoL 6.0 - 0. 0 0. 1 - 0. 1 v Output Voltage V1HorV1L IoL =6 mA 4.5 - 0. 17 0. 26 - 0. 33 
IoL =7. 8mA 6.0 - 0. 18 0. 26 - 0.33 

3-State Output 
IOl V1N =V1H or VIL 6.0 - - ±0. 5 - ±5.0 Off-State Current Vour =Vee or GND µA 

Input Leakage Current I1N VIN =Vee or GND 6.0 - - ±0.1 - ±1. 0 
Quiescent Supply Current Ice V1'\J =Vee or GND 6.0 - - 4. 0 - 40.0 
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TC74HC563AP/AF --------------­
TC74HC573AP/AF 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 

(LE) tw(H) 4.5 - 15 19 
6.0 - 13 16 

Minimum Set-up Time 2.0 - 50 65 

(Data) ts 4.5 - 10 13 ns 
6.0 - 9 11 

Minimum Hold Time 2.0 - 5 5 

(Data) th 4.5 - 5 5 
6.0 - 5 5 

AC ELECTRICAL CHARACTERISTICS( Input tr=t1=6ns) 

PARAMETER SYMBOL 
TEST Ta-25°C Ta=-40 -85°C 

UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 20 60 - 75 
Output Transition Time tTLH 50 4.5 - 6 12 - 15 

tTHL 6.0 - 5 10 - 13 
2.0 - 50 115 - 145 

tpLH 50 4.5 - 15 23 - 29 Propagation Delay Time 
6.0 - 13 20 - 25 

- 2.0 - 60 155 - 195 (LE-Q, Q) 
tpHL 150 4. 5 20 31 - 39 

6.0 - 17 26 - 33 
2.0 - 42 110 - 140 

tpLH 50 4.5 - 14 22 - 28 Propagation Delay Time 
6.0 - 12 19 - 24 

- 2. 0 - 57 150 - 190 
ns 

(D-Q, Q) 
tpHL 150 4.5 - 19 30 - 38 

6.0 - 16 26 - 32 
2. 0 - 55 140 - 175 

ipZL 50 4. 5 - 17 28 - 35 

RL= lkQ 6. 0 - 14 24 - 30 Output Enable time 
2. 0 - 66 180 - 225 

tpZH 150 4.5 - 22 36 - 45 
6. 0 - 19 31 - 38 
2.0 - 40 125 - 155 

Output Disable time tpLZ RL= 1 kQ 50 4.5 - 17 25 - 31 
tpHZ 6.0 - 15 21 - 26 

Input Capacitance C1N - 5 10 - 10 
Output Capacitance Cour - 10 - - -

Power Dissipation TC74HC563A - 49 - - - pF 

C!!E_aci tance 
Cm(l) 

TC74HC573A - 51 - - -

Note (1) CFD 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: 

fc;cq,o=CFD •Va;• fIN +lex:; /8(per Latch) 
And the total Cm when n pcs. of Latch operate can be gained by the following equation: 

CFD(total)=33+16 • n (TC74HC563A) 
Cm(total)=33+18 • n (TC74HC573A) 
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OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT (TTL INPUT LEVEL) 
TC74HCT563P INVERTING 
TC74HCT573P NON-INVERTING 

The TC74HCT563 and TC74HCT573 are high speed CMOS 
OCTAL LATCH with 3-STATE OUTPUT fabricated with silicon 
gate C2MOS technology. 
These devices may be used as a level converter for in­
terfacing TTL or NMOS to High Speed CMOS. The inputs 
are compatible with TTL, NMOS and CMOS output voltage 
levels. 
They achieve the high speed operation similar to equiv­
alent LSTTL while maintaining the CMOS low power dis­
sipation. 
These 8-bit D-type latches are controlled by a latch 
enable input(LE) and a output enable input(OE). While 
the LE input is held in high level, the Q outputs will 
follow the data input precisely or inversely. When 
the LE is take low, the Q outputs will be latched pre­
cisely or inversely at the logic level of D input data. 
While the OE input is at low level, the eight outputs 
will be in a normal logic state (high or low logic 
level) and while high level the outputs will be in a 
high impedance state. 
The application designer has a choice of combination of 
inverting and non-inverting outputs. 
The three-state output configuration and the wide choice 
of outline will make the bus-organized system simple. 
All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 
High Speed 

Low Power Dissipation ....•... Icc=4µA(Max.)(Ta=25°C) 

Compatible with TTL outputs ........•.. VIH=2V(Min.), 
Vn=O.SV(Max.) 

Output Drive Capability ••••..•.•...•. 15 LSTTL Loads 

Symmetrical Output Impedance .••..•..•• IIoHl=IoL=6mA 

Pin and Function Compatible with 74LS563/573 

TRUTH TABLE 

INPUTS OUTPUTS 
OE LE D Q(HOT573) (i (HOT563) 

H x x HZ HZ 
L L x Qn Qn X : DON ' T OARE 
L H L L H HZ: HIGH IMPEDANCE 
L H H H L 

Qn : Q/Q: OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT 
IS TAKEN LOW LOGIC LEVEL. 
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TC74HCT563P 
TC74HCT573P 

DIP20(3D20A-P) 

PIN ASSIGNMENT (TOP VIEW) 

TC74HCT563 

Oil 1 

DO 2 

Dl 3 

D2 4 

D3 5 

D4 6 

D5 7 

D6 8 

D7 9 

GND 10 

T074HCT573 

OE 1 

DO 2 

Dl 3 

D2 4 

D3 5 

D4 6 

D5 7 

D6 8 

D'I 9 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

Voe 
Q,O 

Ql 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

LE 

Voe 
QO 

Ql 

Q2 

Q3 

Q4 

Q5 

Q6 

Q"I 

LE 



TC74HCT563P _______________ _ 
TC74HCT573P 

LOGIC DIAGRAM 

DO D1 
TC74HCT573 

LE 

Q.O 

LE 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

Bus Terminal Voltage VIfo 

Input Diode Current IIK 

Output Diode Current IoK 

DC Output Curr en t Io UT 

DC Vee/Ground Current Ice 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature (10 sec) TL 

D2 D3 

RATING 

-0.5-7 

-o.5-Vcc+0.5 

-O. 5-Vcc+o. 5 

±zo 

±20 

±35 

±70 

500* 

-65-150 

300 
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D4 

UNIT 

v 
v 
v 

rnA 

rnA 

rnA 

mA 

mW 

oc 

oc 

D5 D6 D7 

;, 500mW in the range of 

Ta=-40°C-65°C and from 

Ta=65°C up to 85°C 

derating factor of -lOmW/°C 

shall be applied until 

300mW. 



________________ TC74HCT563P 
TC74HCT573P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 4.5'"5.5 
Input Voltage Vrn o '"Vee 

Output Voltage Vo UT o '"Vee 
Operating Temperature Topr -40 'V 85 

Input Rise and Fall Time tr, tf 
0 'V 500 (Vcc=4. 5V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

4.5 
High-Level Vrn 2 
Input Voltage 5.5 

Low-Level 4.5 

Input Voltage 
Vn 2 

5.5 

High-Level VrN=VrH or loH=-20µA 4.5 
VoH 

Output Voltage VrL IoH=-6mA 4.5 

Low-Level VoL 
Vrn=VrH or loL=20µA 4.5 

Output Voltage VIL IoL=6mA 4.5 

3-State Output 
Ioz 

Vrn=Vrn or VrL 
5.5 Off-State 

Current VouT=Vcc or GND 
Input Leakage 
Current Im Vrn=Vcc or GND 5.5 

Quiescent Ice Vrn=Vcc or GND 5.5 

Supply Current Ic 
Per input: VrN=2.4V 

or 0.5V 5.5 
Other input:Vcc or GND 
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UNIT 

v 
v 
v 
oc 

ns 

MIN. 

2.0 

-

4.4 

4.18 

-
-

-

-

-

-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40<v85°C 

TYP. MAX. MIN. MAX. 

- - 2.0 -

- 0.8 - 0.8 

4.5 - 4.4 -

4.31 - 4.13 -
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

- ±0.5 - ±5.0 

- ±0.1 - ±1.0 

- 4.0 - 40.0 

- 2.0 - 2.9 

UNIT 

v 

µA 

mA 



TC74HCT563P _______________ _ 
TC74HCT573P 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

.-- Ta=25°C Ta=-40'V85°CI 
PARAMETER SYMBOL TEST CONDITION Vee 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 4.5 - 7 12 - 19 Output Transition Time 
tTHL 

Propagation Delay Time tpLH 

(LE - Q, Q) 
4.5 - 24 35 - 44 

tpHL 

Propagation Delay Time tpLH 
22 35 44 

Q) 4.5 - -
(D - Q, tpHL 

Minimum Pulse Width tw(H) 15 19 4.5 - 8 -
(LE) 

ns 

Minimum Set-up Time ts 4.5 - 2 10 - 13 

Minimum Hold Time th 4.5 - - 5 - 5 

3-State Output tpzL 
RL=lkrl 

Enable Time 4.5 
tpzH - 18 35 - 44 

3-State Output tpLZ 
RL=lkn 4.5 26 37 46 - -

Disable Time tpHZ 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance couT - 10 - - -
pF 

Power Dissipation TC74HCT563 - 41 - - -
CpD(l) 

~ capacitance I TC74HCT573 I 41 I - - I -
Note (1): CpD 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.)=Cpn. Vee. frn + Icc/8 (per Latch) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

3.0V 

ov 

Q,,Q, 

Q,,Q, 

6ns 

D 

LE 

6ns 

Q 

Q, 

tpHL 

6ns 

1.3V 

l~V 

P.G. 

TC74HCT563P 
TC74HCT573P 

3.0V 

ov 

3.0V 

'-----J-ov 

1.3 v 

Vee 

1 
(NOTE) 
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EACH FLIP-FLOP SHALL BE SET HIGH WHEN 

SWITCH IS CONNECTED TO GND LINE AND 

IT SHALL BE SET LOW WHEN SWITCH IS 

CONNECTED TO Vee LINE. 



TC74HCT563P _______________ _ 
TC74HCT573P 

Icc{Opr.) TEST CIRCUIT 

P.G. 

G 
0 

"' 

LE 

DO 

Dl 
D2 
D3 
D4 

D5 
D6 
D'7 

OE 

ALL OUTPUTS 

OPEN 

INPUT 
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OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HC564AP/AF INVERTING 
TC74HC574AP/ AF NON-INVERTING 

The TC74HC564A and HC574A are high speed CMOS 
OCTAL FLIP-FLOPs with 3-STATE OUTPUT 
fabricated with silicon gate C2MOS technology. 

They achieve the high speerl operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

The TC74HC564A has inverting outputs, and the TC74 
HC574A has non-inverting outputs. 

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

FEATURES: 
•High Speed······························ ('Mx=62MHz(Typ.)at Vcc=5V 
•Low Power Dissipation············ Ice=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNrH=V;..m,28% Vee (Min.) 
• Output Drive Capability············ 15 LS TTL Loads 
•Symmetrical Output Impedance··· I JOH I =IoL =6mA(Min.) 
• Balanced Propagation Delays · · · ·· · tpLH"" tpHL 
• Wide Operating Voltage Range··· Vee (opr )=2V ~6V 
•Pin and Function Compatible with 74LS564/574 

TRUTH TABLE 

INPUTS OUTPUTS 

OE CK D Q(574A) Q(564A) 

H x x 
L L_ x 
L s L 

1--- s L H 

X : Don't Care 
Z _:_ttigh Impedance 
On(On) : No Change 

z z 
-

On On 

L H 

H L 
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TC74HC564AP/AF 
TC74HC574AP/AF 

20 

DIP20 (3D20A-P) 

~~ 
1 

MFP20 (F20GA-P) 

PIN ASSIGNMENT 

TC74HC564A 

OE 20 Vee 

DO 2 19 00 

01 3 18 01 

02 4 17 02 
03 5 16 03 
04 6 15 04 
05 7 14 05 

06 8 13 06 

07 9 12 07 

GND 10 11 CK 

TC74HC574A 

OE 20 Vee 

DO 2 19 00 

01 3 18 01 

02 4 17 02 

03 5 16 03 

04 6 15 04 

05 7 14 05 

D6 8 13 06 

07 9 12 07 

GND 10 11 CK 



TC74HC564AP/AF ______________ _ 
TC74HC574AP/AF 

IEC LOGIC SYMBOL 

TC74HC564A TC74HC574A 

DO DO QO 

Dl Dl Ql 

D2 D2 Q2 

D3 D3 03 
04 04 Q4 

D5 D5 Q5 

D6 06 D6 Q6 

D7 07 D7 Q7 

SYSTEM DIAGRAM 

TC74HC564A 

DO Dl D2 03 D4 05 D6 D7 

CK 

OE 

TC74HC574A 

DO Dl D2 D3 D4 D5 D6 D7 

CK 

OE 

QO Ql 02 03 04 Q5 Q6 Q7 
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_______________ TC74HC564AP/AF 
TC74HC574AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Yee -0.5-7 
DC Input Voltage VIN __ -:-0.5 -Yec+0.5 
DC Output Voltage Ymr -0.5 -Vcc+0.5 
~-

l!K Input Diode Current ±20 
Output Diode Current IoK ±20 
DC Output Current IouT ±25 

DC Yee/Ground Current Ice ±50 
Power Dissipation Po 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Yee 2 - 6 
Input Voltage VrN o -Vee 
Output Voltage YouT 0 - Yee 
Operating Temperature Topr -40 - 85 

o - lOOO(Vec=2.0V) 
Input Rise and Fall Time tr , tr o- 500(Vce=4.5V) 

o- 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 
V1H 4. 5 3. 15 Input Voltage 

6.0 4.2 

Low-Level 2. 0 -

Input Voltage V1L 4.5 -

6.0 --

2. 0 1. 9 

High-Level V1\J= 
IOH =-20µ A 4. 5 4.4 

Output Voltage VoH V1HorV11, 
6. 0 5. 9 

Im =-6 mA 4. 5 4. 18 
Im =-7. SmA 6.0 5.68 

2.0 -

Vl'J= IoL =20 µA 4.5 -
Low-Level 

VoL 6.0 -

Output Voltage V1HorV1L 
loL =6 mA 4. 5 -

IoL =7. SmA 6. 0 -

3-State Output 
Ioz V101 =V 1H or V1L 

6.0 -

Off-State Current VouT =Vee or GND 
Input Leakage Current I1r; V1r; =Vee or GND 6.0 -

Quiescent Supply Current Ice V1r; =Vee or GND - -

541 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc ---j 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-)Om W /°C shall be applied 
until 300in VV. 

Ta=-40 -85°C 
TYP. MAX. MIN. MAX. 

UNIT 

-- 1 - 1. 5 -

- ' - 3. 15 - v 
-

I~ 
4.2 -

- - 0. 5 
- 5 - 1. 35 v 
- 1. 8 - 1. 8 

2.0 - 1. 9 -

4.5 - 4.4 -

6.0 - 5.9 - v 
4.31 - 4. 13 -

5.80 - 5.63 -

0.0 0. 1 - 0. 1 
0.0 0. 1 - 0. 1 
0.0 0. 1 - 0. 1 v 
0. 17 0. 26 - 0.33 
0. 18 0.26 - 0. 33 

- ±0. 5 - ±5. 0 

- ±0.1 - ±1. 0 
µA 

- 4. 0 - 40.0 



TC74HC564AP/AF --------------­
TC74HC574AP/AF 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25"C Ta--40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2. 0 - 75 95 
twCHJ 4.5 - 15 19 (CK) twCL) 

6. 0 - 13 16 

Minimum Set-up Time 2. 0 - 75 95 

(Dn) ts 4. 5 - 15 19 ns 
6. 0 - 13 16 

Minim um Hold Time 2. 0 - 0 0 

(Dn) th 4.5 - 0 0 
6.0 - 0 0 
2.0 - 6 5 

Clock Frequency f 4.5 - 31 24 MHz 
6.0 - 36 28 

AC ELECTRICAL CHARACTERISTICS( Input tr=t1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2. 0 - 25 60 - 75 
Output Transition Time tn,H 

50 4. 5 - 7 12 - 15 
tTIIL 

6. 0 - 6 10 - 13 
2.0 - 70 150 - 190 

50 4.5 - 20 30 - 38 
Propagation Delay Time tpLH 6. 0 - 15 26 33 

(CK-Q, Q) tpHL 2. 0 - 88 190 - 240 
150 4. 5 - 25 38 - 48 

6.0 - 19 33 - 41 
2.0 - 48 125 - 155 

50 4.5 - 15 25 - 31 ns 

Output Enable time tpZL RL = 1 kQ 6. 0 - 12 21 - 26 
tpZH 2. 0 - 60 165 - 205 

i j I 4. 5 - 20 33 - 41 
6.0 - Hi 28 - 05 
2.0 - 34 125 - 155 

Output Disable time tpLZ RL= 1 kQ 50 4.5 - 17 25 - 31 tpHZ 
6.0 - 15 21 - 26 
2. o 6 17 - 5 -

Maximum Clock 
[MAX 50 4. 5 31 50 - 24 -

Frequency 
6. 0 36 59 - 28 -

Input Capacitance C1N - 5 10 10 
Output Capacitance COlJT - 10 - - - pF 
Power Dissiji_ation Capacitance Cro(l) - 54 - - -

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: 

Iccq,v=Cm •Vee• fIN +Ice /8(per bit) 
And the total CPD when n pcs. of Flip Flop operate can be gained by the following equation: 

CPD(total)=39+15 • n 
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OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT (TTL INPUT LEVEL) 
TC74HCT564P INVERTING 
TC74HCT574P NON-INVERTING 

The TC74HCT564 and TC74HCT574 are high speed CMOS 
OCTAL FLIP-FLOP with 3-STATE OUTPUT fabricated with 
silicon gate C2MOS technology. These devices 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. These ICs 
achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
These 8-bit D-type flip-flops are controlled by a clock 
input(CK) and a output enable input(OE). On the posi­
tive transition of clock, the Q outputs will be set 
precisely (HCT574) or inversely (HCT564) to the logic 
state that were setup at the D inputs. While the OE 
input is at low level, the eight outputs will be in a 
normal logic state (high or low logic level), and 

TC74HCT564P 
TC74HCT574P 

DIP20(3D20A-P) 

while high level, the outputs will be in a high imped­
ance state. The output control does not affect the 
internal operation of flip-flops. That is, the old 
data can be retained or the new data can be entered 
even while the outputs are off. The application engi­
neer has a choice of combination of inverting and non­
inverting outputs. The 3-state output configuration 
and the wide choice of outline will make the bus­
organized systems simple. All inputs are equipped with 
protection circuit against static discharge or tran­
sient excess voltage. 

PIN ASSIGNMENT (TOP VIEW) 

FEATURES: 

High Speed ············•··•· fMAx=41MHz(Typ.)(Vcc=5V) 

Low Power Dissipation ........ Icc=4µA(Max.)(Ta=25°C) 

Compatible with TTL outputs ....•••.... VIH=2V(Min.), 
Vn=O.SV(Max.) 

Output Drive Capability .............. 15 LSTTL Loads 

Symmetrical Output Impedance ..... IIoHl=IoL=6mA(Min.) 

Pin and Function Compatible with 74LS564/574 

TRUTH TABLE 

INPUTS 

OE CK D 

H x x 
L L. x 

~· 

L s L 

L s H 

OUTPUTS 

Q(HCT574) Q,(HCT564) 

HZ HZ 

Qn Qn 

L H 

H L 

X : DON ' T CARE 

HZ : HIGH IMPEDANCE 

Qn : NO CHANGE 
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TC74HCT564 

OE 1 

DO 2 

Dl 3 

D2 4 

D3 5 

D4 6 

D5 7 

D6 8 

D7 9 

GND 10 

TC74HCT574 

OE 1 

DO 2 

Dl 3 

D2 4 

D3 5 

D4 6 

D5 7 

D6 8 

D7 9 

20 Vee 
19 Q.O 

18 Qi 
17 Q2 

16 Q3 

15 Q4 

14 Q.5 

13 Q6 

12 Q7 

11 CK 

20 Vee 
19 QO 

18 Ql 

17 Q2 

16 Q3 

15 Q.4 

14 Qo 

13 Q6 

12 Q7 

11 CK 



TC74HCT564P ________________ _ 
TC74HCT574P 

LOGIC DIAGRAM 

DO Dl D2 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL 

Supply Voltage Range Vee 
t-- --

DC Input Voltage VIN 

Bus Terminal Voltage VI/O 

Input Diode Current IIK 

Output Diode Current IoK 

DC Output Current rouT 

DC Vee/Ground Current Ice 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature (10 sec) TL 

D3 D4 

RATING 

-0.5-7 

-0.5-vcc+0.5 

-0.5-Vcc+0.5 

±20 

±20 

±35 

±70 

500* 

-65-150 

300 

544 

D5 

UNIT 

v 

v 

v 

mA 

mA 

mA 

mA 

mW 

oc 

oc 

D6 D'7 

* 500mW in the ragne 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. 



RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 4 .5 '\, 5.5 

Input Voltage Vrn o "'Vee 

Output Voltage Vo UT o "'Vee 
Operating Temperature Topr -40 '\, 85 

Input Rise and Fall Time tr, tf 
0 '\, 500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
Vrn 

Input Voltage 

Low-Level 
VIL 

Input Voltage 

High-Level VoH Vrn=Vrn or IoH=-20µA 

Output Voltage Vn IoH=-6mA 

Low-Level Vrn=Vrn or IoL=20µA 

Output Voltage 
VoL 

VIL IoL=6mA 

3-State Output Vrn=Vrn or Vn 
Off-State Ioz 
Current VouT=Vcc or GND 

Input Leakage Im Vrn=Vcc or GND 
Current 

Quiescent Ice Vrn=Vcc or GND 

Supply Current Per input: Vrn=2.4V or 
Ic 0.5V 

Other input:Vcc or GND 

545 

UNIT 

v 
v 
v 
oc 

ns 

Vee MIN. 

4.5 
2 2.0 

5.5 
4.5 

2 -
5.5 

4.5 4.4 

4.5 4.18 

4.5 -
4.5 -

5.5 -

5.5 -

5.5 -
5.5 -

TC74HCT564P 
TC74HCT574P 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40co85°C 
UNIT 

TYP. MAX. MIN. MAX. 

- - 2.0 -

- 0.8 - 0.8 

v 
4.5 - 4.4 -
4.31 - 4 .13 -
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

- ±0.5 - ±5.0 

µA 
- ±0.l - ±1.0 

- 4.0 - 40.0 

- 2.0 - 2.9 mA 



TC74HCT564P ____________ ..._ __ _ 
TC74HCT574P 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-4Q<u85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

trLH 
Output Transition Time 4.5 - 7 12 - 15 

trHL 
ns 

Propagation Delay Time tpLH 
4.5 - 26 41 - 51 

(CLOCK - Q) tpHL 

Maximum Clock 
fMAX 4.5 25 38 - 20 - MHz 

Frequency 

Minimum Pulse Width tw(H) 
4.5 - 8 15 - 19 

(CLOCK) tw(L) 

Minimum Set-up Time ts 4.5 - 1 10 - 13 

Minimum Hold Time th 4.5 - - 5 - 5 ns 

3-State Output tpzL 
RL=lk!'l 4.5 - 18 35 - 44 

Enable Time tpZH 

3-State Output tpLZ 
RL=lk!'l 4.5 - 26 37 - 46 

Disable Time tpHZ 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance Gour - 10 - - -
pF 

Quiescent TC74HCT564 - 60 - - -
Supply Current 

CpD(l) 
TC74HCT574 - 57 - - -

Note (1): CpD 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 ·Vee· frn+Icc/8 (per Flip-Flop) 

And the CpD when N pcs of FLIP-FLOP operate, can be gained by the following 

equation. CpD (TOTAL) =40 + 20 -x N [ pF] ( TC7 4HCT 5 64) 
CpD(TOTAL)=37 + 20 x N [pF] (TC74HCT574) 
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_________________ TC74HCT564P 
TC74HCT574P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

fMAX. 

6ns 6ns 

D D 

3V 

CK 
CK ov 

TcK 

VoH 
VoH 

Q VOL 
VoL 

{CLOCK DU:Y : 50% 

VoH 
fMAX ~ TcK 

Q 

VoL 

3V 

1.3 v l.3V 
P.O. 

ov (NOTE) 
Vee 

I OE 
tpLZ VoH RL 

OE 

l.3V I VoL 
ICL 

VoH 

OUTPUT 

(NOTE) 
OUTPUT 

EACH FLIP-FLOP SHALL BE SET HIGH WHEN 
l.3V SWITCH IS CONNECTED TO GND LINE AND 

VoL IT SHALL BE SET LOW WHEN SWITCH IS 

tpzH tpaz 
CONNECTED TO Vee LINE. 
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TC74HCT564P _______________ _ 
TC74HCT574P 

Icc(Opr.) TEST CIRCUIT 

v00 = 5V ens 

CK 

DO 
Dl 
D2 ALJ_, OUTPUTS 

g D3 OPEN 
D4 
D5 
D6 
D7 
'6E 
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TC74HC590P 
TC74HC590P 8-BIT BINARY COUNTER/REGISTER WITH 3-STATE OUTPUTS 

The TC74HC590 is a high speed CMOS 8-bit counter/register 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 counter counts 
at positive edge of Counter Clock (CCK) when Counter Clock Enable (CCKEN) is held "L" 
level. If Counter Clear (CCLR) is held "L", the internal counter is cleared 
asynchronous to clock. Data of the internal counter are loaded to register at posi­
tive edge of Register Clock (RCK) and Outputs are controlled by Enable Control (G). 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES 

High Speed .•.••••••..•••• fMAX=36MHz(Typ.) at Vcc=5V 

Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .•.•••••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability •••• 10 LSTTL Loads (For RCO) 
15 LSTTL Loads (For QA <v QH) 

• Symmetrical Output Impedance •••.• jioHl=IoL=6mA(Min.) 
For QA 'V QH Output 

IIoHl=IoL=4mA(Min.)For RCO Output 

Balanced Propagation Delays .•..•.•..••••.• tpLH~tpHL 

Wide Operating Voltage Range ....... Vee (Opr.) =2V'" 6V 

Pin and Function Compatible with LSTTL(74LS590) 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 'V 7 v 
DC Input Voltage VIN -o. 5 '"Vcc+o. 5 v 
DC Output Voltage VoUT -o. 5 '"Vcc+o. 5 v 
Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current IoUT ±35 for QA<vQH 
mA ±20 for RCO 

DC Vee/Ground Current Ice ±70 mA 

Power Dissipation PD 500t' mW 

Storage Temperature TsTG -65 'V 150 oc 

Lead Temperature lOsec TL 300 oc 

" 500mW in the range of Ta=-40°C<v65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
un ti 1 300mW. 
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DIP16(3Dl6A-P) 

PIN ASSIGNMENT 

(TOP VIl!.-W) 



TC74HC590P-----------------

TRUTH TABLE 

INPUTS 
FUNCTION 

G RCK CCLR OCKEN CCK 

H x x x x Q, OUTPUTS DISABLE 

L x x x x Q, OUTPUTS ENABLE 

x s x x x COUNTER DATA IS STORED 

x t_ x x x REGISTER STATE IS NOT 

x x L x x COUNTER CLEAR 

x x H L s ADVANCE ONE COUNT. 

x x H L t_ NO COUNT 

x x H H x NO COUNT 

X: Don 1 t_c~a7r~e=-~--~-----,,--..,...--,...-----­
RCO = QA I • QB I • QC I • QD I • QE I • QF I • QG I • QH I 

(QA 1 <v QH 1 : Internal outputs of the counter) 

BLOCK DIAGRAM 

CCK --~1"-'1'-1 

CCLR --=-1 O"'-<l 

OCKEN ---'-"<Cl 

RCK ---=-1 -=-3 -t 

n--~1_4<1 

8-BIT 

BINARY COUNTER 

8-BIT 

REGISTER 

3-STATE 

B U F F E R 

15 1 2 3 4 5 6 7 

OUTPUTS 
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INTO REGISTER. 

CHANGED. 



TC74HC590P 

LOGIC DIAGRAM 

oc1K """' 1'-- _ 
[~OCK 

rm~~ 

OOK ~ 

OOK 
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-----------------TC74HC590P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 
·-·------------"·----- ---- -----

Input Voltage VIN 0 "' Vee v 
---------------·-----·- ·- -·-· -·--·--·-·--·-------j 

Output Voltage VouT 0 "' Vee 
------- -----t--. -- ·--t-----·-----~-----j 

Operating Temperature Topr -40 "' 85 oc 
1----------------+-------t--~------·--·--+----__, 

0"'1ooocvcc=2.ov) 
Input Rise and Fall Time tr, tf O"' 500 (Vcc=4. 5V) 

0 '\, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
Vrn 

Input Voltage 

Low-Level 
Input Voltage 

VIL 

vIN=vrn 
IoH=-20µA 

or VIL 
High-Level ,-------

VoH QA "'QH 
IoH=-6mA 

Output Voltage Iow-7.8rnA 

ns 

r---1 

Vee 

2.0 
4.5 
6.0 
2.0 
4.5 
6.0 
2.0 
4.5 
6.0 
---
4.5 
6.0 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

f Vee 
Vee 

"1 GND 

-1 

~ 
I 
'OUTPUT 

I 

* _J 

Ta=25°C Ta=-40'1o85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

1.5 - - 1.5 -
3.15 - - 3.15 -
4.2 - - 4.2 -
- - 0.5 - 0.5 
- - 1. 35 - 1.35 
- - 1. 8 - 1.8 

1.9 2.0 - 1.9 -
4.4 4.5 - 4.4 -
5.9 6.0 - 5.9 -
4.18 4.31 - 4.13 -
5.68 5.80 - 5.63 -

--- v 
-- IoH=-4rnA 4.5 4.18 RCO 4.31 - 4.13 -

IoH=-5.2rnA 6.0 5.68 5.80 - 5.63 -
-------~ ·----· - ·------

VIN=Vrn 2.0 - 0.0 0.1 - 0.1 

or V11 
IoL=20µA 4.5 - 0.0 0.1 - 0.1 

Low-Level 6.0 - o.o -.1 - 0.1 
VoL 

QA"' QH 
IoL=6rnA 4.5 - 0.17 0.26 - 0.33 

Output Voltage IoL=7.8rnA 6.0 - 0.18 0.26 - 0.33 
r------··--- -----------~-

RCO 
IoL=4rnA 4.5 - 0.17 0.26 - 0.33 
IoL=5.2rnA 6.0 - 0.18 0.26 - 0.33 

3-State Output 
Off-State Ioz VouT=Vcc or GND 6.0 - - ±0.5 - ±5.0 
Current 

Input Leakage Im VIN=Vcc or GND 6.0 - - ±0.1 - ±1.0 µA 
Current 

Quiescent 
Ice VIN=Vcc or GND 6.0 4.0 40.0 - - -

Supply Current 
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TC74HC590P----------------

AC ELECTRICAL CHARACTERISTICS (tr=tf=6ns, C1=50pF) 

PARAMETER SYMBOL TEST CONDITION .----- Ta=25°C Ta=-40-v85 °C 
Vee UNIT 

MIN. TYP. MAX. MIN. MAX. 

Output Transition Time tTLH 2.0 - 25 60 - 75 

(Q) tTHL 4.5 - 7 12 - 15 
6.0 6 10 - 13 

Output Transition Time tTLH 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

(RCO) tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 124 240 - 300 

(CCK - RCO) tpHL 4.5 - 31 48 - 60 ns 
6.0 - 26 41 - 51 

Propagation Delay Time 2.0 - 104 200 - 250 

(CCLR - RCO) tpLH 4.5 - 26 40 - 50 
6.0 - 22 34 - 43 

Propagation Delay Time tpLH 2.0 - 92 180 - 225 

(RCK - Q) tpHL 
4.5 - 23 36 - 45 
6.0 - 20 31 - 38 
2.0 4 8 - 3 -

Maximum Clock Frequency fMAX 4.5 20 32 - 16 - MHz 
6.0 24 38 - 19 --

Minimum Pulse Width tw(H) 2.0 - 48 125 - 160 

(CCK, RCK) tw(L) 
4.5 - 12 25 - 32 
6.0 - 10 21 27 

Minimum Pulse Width 
2.0 - 92 200 - 250 

(CCLR) tw(L) 4.5 - 23 40 - 50 
6.0 - 20 34 - 43 

Minimum Removal Time 2.0 - - 5 - 5 

(CLEAK) 
tr em 4.5 - - 5 - 'i 

6.0 - - 5 - 5 

Minimum Set-up Time 2.0 - 40 100 - 125 

(CCKEN - CCK) 
ts 4.5 - 10 20 - 25 

6.0 - 9 17 - 21 ns 

Minimum Set-up Time 2.0 - 128 245 - 305 

(CCK - RCK) 
ts 4.5 - 32 49 - 61 

6.0 - 27 42 - 52 

2.0 - - 5 - 5 
Minimum Hold Time th 4.5 - - 5 - 5 

6.0 - - 5 - 5 

3-State Output tpzL 2.0 - 68 135 - 170 

Enable Time RL=lkn 4.5 - 17 27 - 34 
tpzH 6.0 - 14 23 29 

3-State Output tpLZ 2.0 - 88 155 - 195 
RL=lkn 4.5 - 22 31 

Disable Time tpHZ - 39 
6.0 19 26 - 33 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER 

Input Capacitance 

Power Dissipation 
Capacitance 

SYMBOL TEST CONDITION 

Cpn(l) 

TC74HC590P 

Ta=25°C Ta=-40U85°C 
i--~-,-~~--.-~~+-~---,~~-iUNIT 

MIN. TYP. MAX. MIN. MAX. 

5 10 - 10 
pF 

95 

Note (1): Cpn 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. 

Average operating current can be obtained by the equation 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 6ns 6ns 

RCK CCK 

RCK 

CCK 6ns 6ns 

GND 
tpLH Vee 

OCKEN 

90\1) VoH GND 

RCO 50% 
10% 

VoL 
tTHL tTLH CCK 

GND 

6ns 6ns 
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TC74HC590P-----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

Vee 
6ns 6ns 

GND 

VoH 

VoL 
tr em 

Vee 

CCK 

GND 

Icc(Opr.) TEST WAVEFORM 

CCLR RCO 

CCK l 
ROK 

l' OUTPUTS 
G 

OCKEN 
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TC74HC592P 
TC74HC592P 8-BIT BINARY COUNTER WITH INPUT REGISTER 

The TC74HC592 is a high speed CMOS 8-bit register/counter fabricated with silicon 
gate C2MOS technology. 
It achieve the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
The internal counter counts at positive edge of Counter Clock (CCK) when Counter Clock 
Enable (CCKEN) is held "L" level. 
If Counter clear (CCLR) is held "L", the internal counter is cleared asynchronous to 
clock. 
Input A"' H are loaded to register at positive edge of Register Clock (RCK), and 
register outputs are loaded to Counter when Counter Load (CLOAD) is held "L" level. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES 

• High Speed ••••••••••••••• fMAX=38MHz(Typ.) at Vcc=5V ~~~~~~~~~~~~~~ 

• Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ••••••••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability •••••••••••••• 10 LSTTL Loads 

Symmetrical Output Impedance •••• IIoHl=IoL=4mA(Min.) 

• Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

• Wide Operating Voltage Range ••••••• Vcc(Opr.)=2V<v6V 

• Pin and Function Compatible with LSTTL(74LS592) 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5<v7 V 
1--- ---+------+---
DC Input Voltage VIN -0. 5 "'Vcc+O. 5 V 

DC Output Voltage VoUT -0.5 "'Vcc+0.5 v 
-- ------+------------li----~ 

Input Diode Current IIK ±20 
t----
Output Diode Current IoK ±20 

rnA 

mA 
1----------------+--------+-----------+----

DC Output Current IouT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation Pn 500* mW 

1---------------------------li-------+--------+----~ 

Storage Temperature Tstg -65 "'150 °C 

Lead Temperature lOsec TL 300 °C 

* 500mW in the range of Ta=-40°C<v65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP16(3Dl6A-P) 

PIN ASSIGNMENT 

B l 16 Vee 

0 2 15 A 

D 3 14 OLOAD 

E 4 13 ROK 

F 5 12 OCKEN 

G 6 11 OOK 

H 7 10 OOLR 

GND 8 9 RCO 

(TOP VIEW) 



TC74HC592P----------------

TRUTH TABLE 

INPUTS 

RCK CLOAD CCLR CC KEN CCK 
FUNCTION 

x L H x x REGISTER DATA IS LOADED INTO COUNTER. !----- ---------- """ -·-------
x H L x x COUNTER CLEAR 

s H H x x THE DATA OF A THRU H INPUTS IS STORED INTO 
-REl1IBTER 

L H H x x REGISTER STATE IS NOT CHANGED. 

x H H L s COUNTER ADVANCES 

x H H L L_ NO COUNT 

x H H H x NO COUNT 

X: Don't care 

RCO=QA' • QB' • QC' • QD' • QE' • QF' • QG' • QH' 

BLOCK DIAGRAM 

(QA' "'QH'; Internal outputs of the counter) 

RcK--~1~3--1 

CCK 

CCLR 
10 

CciillN 12 

CLOAD 
14 

INPUTS 

ABCDEFGH 

15 1 2 3 4 5 

8- BIT REGISTER 

8-BIT BINARY 

COUNTER 

9 

RCO 

558 

7 

THE COUNT. 



559 



. 
C1I 
O> 
0 

I 

CCK ---1L.....fl__D 

RCK ______ll_______~~~~~~~~~~~~~~~~~~~~~-

A 

B 

c 

D 

E 

F 

G 

H 

CcLR 

OcKEN 

CLOAD 

RCO 

DON T CARE UNTIL POSITIVE EDGE OF RCK GOES 

77////// 7/Tm ///T// m /7/T//TIT// /// r111 /1 

7 // L/L/L///7 /T/T//// /m7777777J oJnzm/ 

252 2.53 254 255 

A 
RESISTER DATA LOAD 
STORE TO COUNTER 

0 l 2 

LJ 

3 0 ·l 252 253 I 253 253 

COUNTER CLEAR COUNT HOLD 

-I ...... 
3: ...... 
z 
en 
("") 
:c 
):> 
;:o 
-I 

-I 
(") ...... .,.. 
::c 
(") 
U1 
co 
N ..,, 



TC74HC592P 

RECOMMENDED OPERATING CONDITIONS 
INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 
Supply Voltage Vee 2 'V 6 
1----------------+---- j---···-··-------i 

Input Voltage VIN 0 '" Vee v 
f -- ·--- t-:-:- ---j-- - -------

Output Voltage VouT O '" Vee 
I--- -- -------- --- --------+------; 

Operating Temperature Topr -40 '" 85 °C 
f---------------+-----t-------------------r---

Input Rise and Fall Time tr,tf 
Ocv 1000 ( V cc= 2. 0 V) 
O'" 500 (Vcc=4. 5V) ns 
0 '" 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
,---- Ta=25°C 

Vee MIN. TYP. 

1.5 
3.15 
4.2 

Ta=-40cv85°C 

MAX. MIN. MAX. 

1.5 
J .15 
4.2 

(),') 

1.35 - 1.'35 

6.0 - 1.8 - 1.8 
I---------+---- - ------ ,----------~ ----------t----------r---+----r----r-------

High-Level 

Output Voltage 

t----- ·------

Low-Level 

Output Voltage 

Vrn=Vrn 

2. 0 1.9 2.0 
I 0H=-20µA 4.5 4.4 4.5 

1.9 
4.4 

1------
6.0 5.9 6.0 - 5.9 

---r---t-----r--~ 

or Vn 1oH=-4rnA 4.5 4.18 4.31 4.13 

5.63 IoH=-5.2rnA 6.0 5.68 5.80 
---+-------------t- t-----+----+-- --r----j---

2. 0 - o.o 0.1 - 0.1 
IoL=20µA 4.5 - 0.0 0.1 - 0.1 

6.0 - 0.0 0.1 - 0.1 
f-----· - - -----+----+---+----+----r----r---

or VIL IoL =4rnA 4.5 - 0.17 0.26 - 0.33 

6.0 0.18 0.26 0.33 

UNIT 

v 

1-----------l---+----- - -- -------1-----i----1------+-----r----i------,r----

Input Leakage 
Current Vrn=Vcc or GND 

---------+--------+----- ---- - --- . -------•-- . 

Quiescent 
Supply Current Ice Vrn=Vcc or GND 
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6. 0 ±0.1 ±1.0 
j----+----+---1------t-------;--~ µA 

6.0 4.0 40.0 



TC74HC592P----------------

AC ELECTRICAL CHARACTERISTICS (tr=tf=6ns, CL=SOpF) 

PARAMETER SYMBOL 
TEST r--1 Ta=25°C Ta=-40'v85 °C 
CONDITION Vee UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transitioµ Time 

tTHL 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 116 225 - 280 

(CCK - RCO) tpHL 
4.5 - 29 45 - 56 
6.0 - 25 38 - 48 

Propagation Delay Time tpLH 2.0 - 164 315 - 395 

(CLOAD - RCO) tpHL 
4.5 - 41 63 - 79 ns 
6.0 - 35 54 - 67 

Propagation Delay Time 2.0 - 128 245 - 305 

(CCLR - RCO) 
tpLH 4.5 - 32 49 - 61 

6.0 - 27 42 - 52 

Propagation Delay Time tpLH 2.0 - 188 360 - 450 

(RCK - RCO) tpHL 
CLOAD="L" 4.5 - 47 72 - 90 

6.0 - 40 61 - 77 
2.0 4 9 - 3.5 -

Maximum Clock Frequency fMAX 4.5 22 34 - 18 - MHz 
6.0 26 42 - 21 

Minimum Pulse Width tw(H) 2.0 - 40 100 - 125 

(CCK, RCK) tw(L) 
4.5 - 10 20 - 25 
6.0 - 9 17 - 21 

Minimum Pulse Width 2.0 - 108 210 - 265 

(CCLR) 
tw(L) 4.5 - 27 42 - 53 

6.0 - 23 36 - 45 

Minimum Pulse Width 2.0 - 128 250 - 315 

(CLOAD) 
tw(L) 4.5 - 32 50 - 63 

6.0 - 27 43 - 54 

Minimum Removal Time 2.0 - - 5 - 5 

(CCLR) 
trem 4.5 - - 5 - 5 

6.0 - - 5 - 5 ns 
2.0 20 

Minimum Removal Time - 75 - 95 
trem 4.5 - 2 10 - 13 

(CLOAD) 6.0 - 2 9 - 11 

Minimum Set-up Time 2.0 - 32 75 - 95 

(CCKEN - CCK) 
ts 4.5 - 8 15 - 19 

6.0 - 7 17 - 16 

Minimum Set-up Time ts 
2.0 - 64 150 - 190 

(RCK - CLOAD) 
4.5 - 16 30 - 38 
6.0 - 14 26 - 32 

Minimum Set-up Time 
2.0 - 16 so - 65 

ts 4.5 - 4 10 - 13 
(A-u H - RCK) 6.0 - 3 9 - 11 
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TC74HC592P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

TEST ,-- Ta=25°C Ta=-40<085°C UNIT PARAMETER SYMBOL 
CONDITION Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - - 25 - 30 
Minimum Hold Time th 4.5 - - 5 - 6 ns 

6.0 - - 5 - 5 
-~-~-

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l - 44 - - -

Note (1): CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (ref er to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 

Icc(Opr.) =CPD· Vee· frn+Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee 
6ns 6na 

CLOAD 

GND OCKEN 

VoH 
RCO 

VoL CCK 

GND 

Vee 
6ns 6ns 

GND 

6ns 6ns 

·----- Vee 

CCK ReK 

--·----- GND GND 

-··--- Vee Vee 

CCLR 
eLOAD 

GND GND 

6na 6na 
VoH 

RCO 

VOL 

trem 

Vee 

CCK 

GND 
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TC74HC592P-----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

6ne 6ne 6ns 6ns 

--Vee 
CCK,RCK A-H 

Vee 

GND GND 

tpHL 

90 VoH 
RCO 

50';!\ RCK 
10 VOL 
tTHL 

GND 

Icc(Opr.) TEST CIRCUIT 

v00 =5V 

A 

H 

CCLK 

CLOAD 
P.G. 

CCK RCO 
* RCK 

OCKEN 
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TC7 4HC595AP/ AF/ AFN 
8-BIT SHIFT REGISTER/LATCH (3-ST ATE) 

The TC74HC595A is a high speed 8-BIT SHIFT 
REG !STER/LATCH fabricated with silicon gate C"MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL ~.·.'hilc mainttiining the CIVIOS lov\T pO\Vf:r 
dissipation. 

116~ 
The TC74HC595A contains an 8- bit static shift register 

which feeds an 8-bit storage register. OIP16 (3D16A-P) 
Shift operation is accomplished on the positive going 

transition of the SCK input. The output register is loaded 
with the contents of the shift reg·ister on the positive going 
transition of the RCK input. Since RCK and SCK signal 
are independent, parallel outputs can be held stable 
during the shift operation. And, since the parallel outputs 
are 3-state, it can be directly connected to 8-bit bus. This 
register can be used in serial-to-parallel corn·ersion, data 
receivers, etc. 

1 

MFP 16 

(F16GC-P) 

1 

SOP 16 

(SOP16-P-225A) 

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

FEATURES: 
•High Speed ................................. f\L\\=55MHz(Typ.)at Vcc=5Y 
•Low Power Dissipation ............... lcc=411A(:\lax.)at Ta=25'C 
•High Noise Immunity·················· V\111=\''\11.=28% Vcc(:\lin.) 
• Output Drive Capability ··· ··· ··· ··· ··· 15 LS TTL Loads For QA-QH 

10 LSTTL Loads For QH' 
• Symmetrical Output Impedance······: Io11 '=IoL =6mA(Min.) 

For QA-QH 
! 11J11 I =loL=4mA(Min.) 
For QH' 

• Balanced Propaation Delays ··· ··· ... tpU 1 "'tpl IL 

• Wide Operating Voltage Range······ Vee ( opr )=2V ~6V 
•Pin and Function Compatible with 74LS595 

TRUTH TABLE 

INPUTS 

Oe 

Oc 

Oo 

Oe 

OF 

0G 

OH 

GND 

FUNCTION 
SI SCK SCLR ACK G 
x x x x H QA thru QH outputs disable 
x x x x L QA thru OH outputs enable 
x x L x x Shift register is cleared. 

]16 Vee 

]15 0A 

14 SI 

13 G 

12 RCK 

11 SCK 

10 SCLR 

OH' 

(TOP VIEW) 

L s H x x First stage of S. R. becomes "L". Other stages store the 
data of previous stage, respectively. 

H s H x x First stage of S. R. becomes "H". Other stages store the 
data of previous stage, respectively. 

x 1. H x x State of S.R. is not changed. 
x x x s x S.R. data is stored into storage register. 
x x x 1. x Storage register state is not chanJ!..ed. 

X : DON'T CARE 
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TC74HC595AP/AF/AFN --------------

TIMING CHART 

SCK 

RCK---~ 

SCLR 

G------
0A _____ _ 

------., 
Os------~--~ 

Oc ______ .._ ____ ~ 

OD - - - - - -~-------
0 E - - - - - - J.._ ________ __, 

------
0 F - - - - - _ J.._ __________ __, 

-----­
OG --- - - _J._------------~ 

Ow __________________ _ 

!EC LOG!C SYMBOL 

SCLR 

SCK 

SI 
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TC74HC595AP/AF/AFN --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Range -0.5- 7 
DC Input Voltage 

DC Output Voltage 

Input Diode Current IIK ±20 

v 
v 
v 

mA 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-!Om W l°C shall be applied 
until 300m W. 

Output Diode Current I0K 

DC Vee/Ground Current Ice 

±20 

±25 
±35 

mA 

mA 

±75 mA 

.__P_o_w_e_r_D_i_ss_i_p_a_ti_o_n ____ 1--_R~0 -1---_5_0_0 (_D_I_P_)_* I l SO(MFP) mW 
Storage Temperature Tstg -65 -150 l °C 

-----1-~~1--------------j------j 

Lead Temperature lOsec TL 300 °C 
RECOMMENDED OPERATING CONDITIONS 

P ARAMI<.d"l';K SYMBOL VALUE UNIT 
Supply Voltage Vee 2 - 6 v 

1-c:- . 
vI\ v In put Voltage 0 -Vee 

Otilput Voltage VOLT 0 -Vee v 
----· ---

OpPrating Temperature Topr -40 - 85 oc 
I 0 - lOOO(Vcc=2.0V) 

Input Rise and Fall Time J tr, tr o- 500(Vce=4.5V) ns 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL I TEST CONDITION Ta=-40 -85°C UNIT 
Vee MIN. MIN. MAX. 

Ta=25°C 
TYP. MAX. 

High-Level 
Input Voltage 

2.0 1.5 - - 1.5 -
4.5 3. 15 - - 3. 15 -
6. 0 4. 2 - - 4. 2 --+ - _j 

v 
rL_o_w ___ L_e_v-el----+---+-----------J+1~2~.~0--+-l-_---+l--_--+-~0~.~5--1--_- I 0.5 i 

Input Voltage VIL :: ~ = = ~: ~ 5 = I _lfj__:__ 
1-~~~--~-+--~~1--v~--=~~~l~~~--+--12~.oc--+~l.~8~1-2~.~o--+-~_~-+---~1-.800--+- = I 

High-Level 
Output Voltage 

vi'1~orV IL I IOH =-
2o µA J U ~~-: ~~--r--~~~: ~~-r---=---t-1 ~~:-c~-cc---r------i 

r ' IOH =-4 mA I 4. 5 4. 18 4. 31 - 4. 13 -
l QH 1IO!I =-5. 2mA 6. 0 5. 68 5. 80 - 5. 63 -

v 

JQ Q IoII =-6 mA 4. 5 4. 18 4. 31 - 4. 31 
,,- 11 IOH =-7. SmA 6. 0 5. 68 5. 80 - 5. 63 

vI-.: = I 2. o - o. o o. i 
V V IoL =20 µA 4. 5 - 0. 0 0. l 

0. 1 ---r--------1 

0. 1 

Low-Level 
Output Voltage 

If!Or IL 6. 0 - 0. 0 0. 1 
I Q , IoL =4 mA 4. 5 - 0. 17 0. 26 
L II IoL=5.2mA 6.0 - 0.18 0.26 
IQ Q IoL =6 mA 4. 5 - O. 17 0. 26 
l A- II loL =7. 8mA 6. 0 - 0. 18 0. 26 

3-State Output V !:\ = V IH or V 11. _ _ 

0. 1 
0.33 
0.33 
0.33 
0.33 

±5. 0 

v 

Off-State Current Iu;: Von =Vee or GND 6· O ±O. 5 
l---------+-----1---~~~~~-~~--+----+----+----+---+---1---____, µA 
Input Leakage Current I I"\ V1-.: = V cc or GND 6. 0 - - ±0. l - ± 1. 0 
Quiescent Supply Current Ice V1\ = V cc or GND - - - 4. 0 - 40. 0 
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-------------TC74HC595AP/AF/AFN 

TIMING REQUIREMENTS{lnput t -ti-&ns) r- -
Ta 25°C Ta 40 -85°C UNIT PARAMETER SYMBOL TEST CONDITION 

Vee TYP. LIMIT LIMIT 
2.0 75 95 Minimum Pulse Width 

twoo 4.5 - 15 19 (SCK,RCK) 
6.0 - 13 16 

-- ----

75 95 2.0 -
Minimum Pulse Width 

twcLl 4.5 - 15 19 (SCLR) 
6.0 - 13 16 
2.0 50 165 Minimum Set-up Time 

ts 4.5 - 10 13 (Sl-SCK) 6.0 - 9 11 
2.0 75 95 Minimum Set-up Time 

ts 4.5 - 15 19 ns (SCK-RCK) 
6.0 - 13 16 
2.0 100 125 Minimum Set-up Time 

ts 4.5 - 20 25 (SCLR-RCK) 
6.0 - 17 21 
2.0 0 0 

Minimum Hold Time th 4.5 - 0 0 
6.0 - 0 0 
2.0 50 65 Minimum Removal 'l'ime 

trem 4.5 - 10 13 (SCLR) 
6.0 - 9 11 
2.0 6 5 

Clock Frequency f 4.5 - 30 25 MHz 
6.0 - 35 28 
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TC74HC595AP/AF/AFN --------------

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 ( Qn,) tTHL 
Propagation Delay Time tpLH - 12 21 ns 

(SCK-Qi/) tpHL 
Propagation Delay Time tpLH - 15 30 (SCLR-Qll') t.rr_HL 
Maximum Clock Frequency fMAx 35 77 - MHz 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t 1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 ~85°C 

UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time 
2.0 - 25 60 - 75 

tTLH 50 4.5 - 7 12 - 15 
(Qn) tTHL 6.0 - 6 lO - 13 

2.0 - 30 75 - 95 Output Transition Time tTLH 50 4.5 - 8 15 - 19 
(QH') tTHL 6.0 - 7 13 - 16 

2. 0 - 45 125 - 155 Propagation Delay Time tpLH 50 4.5 - 15 25 - 31 
(SCK-Q1i'l tpHL 

6. 0 - 13 21 - 26 
2.0 - 60 175 - 220 Propagation Delay Time tpLH 50 

I 4.5 - 18 35 - 44 
(SCLR-Q11') tpl!L I 

6.0 - 15 30 - 37 
2. 0 - 60 150 - 190 

50 4. 5 - 20 30 - 38 ns 
Propagation Delay Time tpLH 6.0 - 17 26 - 32 

(RCK-Qn) tpHL 2.0 - 75 190 - 240 
150 4. 5 - 25 38 - 48 

6. 0 - 22 32 -- 41 
2.0 - 45 135 - 170 

rn ' r 15 27 - 34 JU 'f. J 

Output Enable time tpZL 6. 0 - 13 23 - 29 
tpZH 

RL = l kQ 
2. 0 -- 60 175 - 220 

150 4. 5 - 20 35 - 44 
6.0 - 17 30 - 37 
2.0 - 30 150 - 190 

Output Disable time tp!Z R1, = 1 kQ 50 4.5 - 15 30 - 38 
tpHZ 6.0 - 14 26 - 33 

2.0 6 17 - 5 -

Maximum Ciock Frequency fMAX 50 4.5 30 50 - 25 - MHz 
6. 0 35 59 - 28 -

In2ut C812_acitance C1:--J - 5 10 - 10 
Power Diss~ation C!U!_acitance CrD(l) - 184 - - - pF 

Note(!) C FD 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: 

Iccq,0=Cm •Vee •fJN +lex; 
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TC7 4HC597 AP/ AF 
8-BIT LATCH/SHIFT REGISTER(3-STATE) 

The TC74HC597 A is a high speed CMOS 8- BIT 
PARALLEL-IN/SERIAL-IN SERIAL-OUT LATCH/ 
SHIFT REGISTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation simiiar to 

equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

I,.~ I 
1 

DIP16 (3016A-P) 

169 

1 

It consists of an 8-bit data register feeding an 8-bit 
shift register. The parallel data on the A - H inputs is 
stored in the input register on the positive going transition 
of RCK. When the SLOAD input is held low. the input 
register data is passed into the shift registers. When 
SLOAD input is held high, the serial data input (SI) is 
enabled and the eight flip-flops perform serial shifting on 
the positive transition of SCK. A direct clear input (SCLR) 
sets the 8-bit shift register to zero. 

MFP16 (F16GC-P) 

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

FEATURES: 

•High Speed ········· ············ ········· fviAx=60MHz(Typ.)at V cc=5V 
• Low Power Dissipation ......... ··· Icc=4 µ A(Max. )at Ta=25"C 

•High ,\loise Immunity··············· Vx111=Vl\1L28% Vee (Min.) 
• Output Drive Capability········· ... 10 LS TTL Loads 

•Symmetrical Output Impedance··· I 101 11 =loL =4mA(Min.) 

• Balanced Propagation Delays ··· · · · tpLll '=< tp!IL 
•Wide Operating Voltage Range··· Vee (opr)=2V ~6V 
•Pin and Function Compatible with 74LS597 

TRUTH TABLE 

INPUTS 

SI SCK SCLR SLOAD RCK 
x x L H x S. R. is cleared to "L" 

PIN ASSIGNMENT 

B 16 

e 15 

D 14 

E 13 

F 12 

G 11 

H 10 

GND 

(TOP VIEW) 

FUNCTION 

x x H L x Input register data is stored into S. R. 

Vee 

A 

SI 

$LOAD 

RCK 

SCK 

SeLR 

QH' 

L s H H x First stage of S. R. become "L". Other stages store the data of previous 
stage, respectively. 

H s H H x First stage of S. R. become" H". Other stages store the data of previous 
stage, respectively. 

x 1-. H H x State of S. R. is not changed. 
x x x x s Input data on A~H line is stored into input register 
x x x x 1-. Storage register state is not changed. 

X DON'T CARE 
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TC74HC597AP/AF-----------_.... __ _ 

TIMING CHART 

G 

N 

OH' 

u 

L 

H 

H 

-+---+-+-------!~ H H ~ L L L fWl---"L-4--' H L L 

1-"C"-L "'E A-"R'"l->f--'S~Ec:..:R:.:.I A.:..:L-.i SER I AL SH IF T 
SHIFT SHIFT 

SERIAL SHIFT SERIAL SHIFT 

REGISTER ~'-------~ 
LOAD PARALLEL LOAD LOAD PARALLEL LOAD PARALLEL LOAD PARALLEL LOAD 

INPUT REGISTER SHIFT REGISTER INPUT REGISTER SHIFT REGISTER SHIFT REGISTER INPUT REGISTER AND 
SHIFT REGISTER 

IEC LOGIC SYMBOL 

SCLR 

SCK 

SLOAD 

RCK 

SI 

A 2D 

B 

c 
D 

E 

F 

G 

H OH' 
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TC7 4HC597 AP/ AF 

SYSTEM DIAGRAM 

SI 

G 

H 

OH' 

RCK 

SCK 
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TC74HC597AP/AF---------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage VIN -0.5 -Vee+0.5 
DC Output Voltage VouT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK ±20 
DC Output Current IouT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation PD 500(DIP) */180(FMP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN 0 -Vee 
Output Voltage Vour 0 -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vee=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage v!!-1 4. 5 3. 15 
6. 0 4. 2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -
2.0 1. 9 

High-Level V1N= 
IOI-I =-20µ A 4. 5 4. 4 

Output Voltage VOH 
V1HorV1L 

6.0 5.9 
IOI-I =-4 mA 4.5 4. 18 
Im =-5. 2mA 6.0 5. 68 

2. 0 -

V1N= 
IoL =20 µA 4. 5 -

Low-Level 
VoL 6.0 -

Output Voltage V1HorV1L IoL =4 mA 4.5 -

101. =5. 2mA 6. 0 -

Input Leakage Current I1N VIN =Vee or GND 6. 0 -
Quiescent Supply Current Ice Vi:-.: =Vee or GND 6. 0 -
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UNIT 

v 
v 
v 

mA 
mA 

mA 

mA 
mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-
-

-

-

-

-
2. 0 
4. 5 
6.0 
4.31 
5. 80 
0.0 
0.0 
0.0 
0.17 
0.18 

-

-

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lQm W l°C shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT MAX. MIN. MAX. 
- 1. 5 -

- 3.15 - v 
- 4. 2 -

0.5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -
- 5. 9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0.1 v 
0.26 - 0. 33 
0.26 - 0.33 
±0.1 - ±i. 0 µA 
4. 0 - 40. 0 



---------------TC74HC597AP/AF 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 twou 
4.5 - 15 19 (SCK, RCK) twcLJ 
6.0 - 13 16 

Minimum Pulse Width 2.0 - 75 95 

(SCLR) twcu 4.5 - 15 19 
6.0 - 13 16 f--· 
2.0 - 75 95 Minimum Pulse Width 

(SLOAD) two,) 4. 5 - 15 19 
6. 0 - 13 16 -···---· 

Minimum Set-up Time 2. 0 - 100 125 

(RCK-SLOAD) ts 4. 5 - 20 25 
6.0 - 17 21 
2.0 - 75 95 ~. 

ns 
Minimum Set-up Time 

(SI-SCK) ts 4. 5 - 15 •"19 
6.0 - 13 16 

Minimum Set-up Time 2. 0 - 75 95 

(PI-RCK) ts 4.5 - 15 19 
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 95 

(SCLR, SLOAD) 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(CL =15pF, Vcc=5V, Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 5 8 tTHL 
Propagation Delay Time tpLH - 16 25 (SCK-QH') tpHL 
Propagation Delay Time tpLH - 20 32 (SCLR-QH') ~HL 

ns 

Propagation Delay Time tpLH - 18 30 lSLOAD-QH') tpJIL 
Propagation Delay Time tpLH SLOAD ="L" - 25 37 (RCK-i{_H'.l !i2_HL 
Maximum Clock Frequency fMAx 30 59 - MHz 
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TC74HC597AP/AF---------------

AC ELECTRICAL CHARACTERISTICS{CL=50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 32 75 - 95 

Output Transition Time tTLH 
4.5 - 8 15 - 19 

tIBL 
6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 78 145 - 180 
tpLH 

4. 5 - 20 29 - 36 (SCK-QH') tpHL 
6. 0 - 16 25 - 31 

Propagation Delay Time 2. 0 - 90 175 - 220 
tpLH 

4. 5 - 24 35 - 44 ns (SCLR-QH') tpHL 
6.0 - 20 30 - 37 
2. 0 - 80 175 - 220 Propagation Delay Time tpLH 4.5 - 22 35 - 44 (SLOAD-QH') tpHL 6.0 -- 18 30 - 37 
2.0 - 112 210 - 265 Propagation Delay Time tpLH SLOAD ="L" 4. 5 - 30 42 - 53 (RCK-QH') tpHL 6. 0 - 24 36 - 45 
2. 0 6 12 - 5 -

-·---j 

Maxim um Clock 
Frequency fMAX 4. 5 30 48 - 24 - MHz 

6. 0 35 50 - 28 -

Input Capacitance CrN - 5 10 10 pF 
Power Dissipation Capacitance Cm(l) - ---1 

60 - - -
Note (1) Cm 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: 

Iccq,v=Cm •VccofN +Ice 
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OCTAL BUS TRANSCEIVER 
TC74HC620P 3-STATE, INVERTING 
TC74HC623P 3-STATE, NON-INVERTING 

The TC74HC620 and TC74HC623 are high speed CMOS 

QUAD TRANSCEIVER fabricated with silicon gate c2MOS 

technology. They achieve the high speed operation 

similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. These IC's are intended 

for two-way asynchronous communication between data 

buses, and direction of data transmission is deter­

mined by GAB, GEA., GAB and GBA inputs are equipped 

with protection circuits against static discharge or 

transient excess voltage. 

FEATURES: 

High Speed tpd=lOns(Typ.) at Vcc=SV 

Low Power Disspation ••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .••••• VNIH=VNIL=28% Vee (Min.) 

Output Drive Capability ••••••••.••• 15 LSTTL Loads 

Symmetrical Output Impedance •• JioHl=IoL=6mA (Min.) 

Balanced Propagation Delays .......•..•• tpLH=,tpHL 

• Wide Operating Voltage Range .••.• Vcc(Opr.)=2V"-' 6V 

Pin and Function Compatible with 74LS620/623 

NOTICE FOR APPLICATION 

It is prohibited to apply a signal to a bus terminal 

when it is in output mode. And when a bus terminal 

is floating (high impedance state), it is requested 

to fix the input level by means of external pull 

down or pull up resistor or BUS TERMINATOR IC 

(TC40117BP). 
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TC74HC620P 
TC74HC623P 

DIP20(3D20A-P) 

PIN ASSIGNMENT (TOP VIEW) 

GAB l 

Al 2 

A2 3 

A3 4 

A4 5 

A5 6 

A6 7 

A7 B 

AB 9 

GND 10 

Te74He620 

Te74He623 

20 Vee 

19 GBA 

lB Bl 

17 B2 

16 B3 

15 B4 

14 B5 

13 B6 

12 B7 

11 BB 

20 Vee 

19 GBA 

lB Bl 

17 B2 

16 B3 

l5 B4 

14 B5 

13 B6 

12 B7 

11 BB 



TC74HC620P ________________ _ 
TC74HC623P 

TRUTH TABLE 

INPUTS 

GAB GBA 

L L 

H H 

L H 

H L 

LOGIC DIAGRAM 

GAB 

1-
Al tn 

I I I 
~-

I 
AS ()--+--

I 

FUNCTION OUTPUTS 

A Bus B Bus HC620 HC623 

Output Input A=B A=B 

Input Output B=A B=A 

High Impedance z z 
High Impedance z z 

SAME AS ABOVE 

TC74HC620 

--, 
I 

* -f~ Bl n, 
11 _d_J 

-LBS 

__ _J 

Note: In case of TC74HC623, input inverters marked * at A bus and B bus are 
eliminated respectively. 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 "' 7 V 
.-------------· -- ----·-·-t----------------+------t 
DC Input Voltage VIN -0. 5 "'Vcc+O. 5 V 
--·--··---·-·------------------ - --··---··--·-·-· ---·-----------+-----! 

v Bus Terminal Voltage VI/O -0.5 "'Vcc+0.5 
1--------- ----·---------- --- ----- - ----+--------------+---___, 
Input Diode Current lrK .±20 mA 
t---------------------+-----+-----------+-----1 
Output Diode Current loK ±20 mA 

r----- ----+---- ---+------------+------t 

DC Output Current IouT ±35 mA 
·-----+------· 

DC Vee/Ground Current Ice ±70 mA 
PowerDissipa-tioo ____ t-pn __ _ 500* mW 

1----------·-·---------- --------t-----------+-----t 
Storage Temperature Tstg -65"' 150 °C 

------+------+----------+-----~ 

Lead Temperature lOsec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 v 
Input Voltage VIN o "'Vee v 
Bus Terminal Voltage VI/o o "'Vee v 
Operating Temperature Topr -40 'V 85 oc 

Input Rise and Fall Time t·r, tf 0'V1000 (Vcc=2. OV) 
0 'V 500 (Vcc=4. 5V) ns 
0 'V 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

TC74HC620P 
TC74HC623P 

* SOOmW in the range of 
Ta=-40°C"' 65°C and from 
Ta=65°C up to 85°C derat­
ing factor of -10mW/°C 
shall be applied until 
300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

GAB, GBA A, B 

Vee Ve 

INPUT 

GND 

Ta=25°C Ta=-40<v85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. UNIT 

High-Level 2.0 1. 5 - - 1.5 -
Vrn 4.5 3.15 - - 3.15 - 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 -

VIN=Vrn Iow-2011A 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage or VrL 

r 0w-6mA 4.5 4.18 4.31 - 4.13 -
IoH=-7.8mA 6.0 5.68 5.80 - 5. 63 -

-

579 



TC74HC620P ________________ _ 
TC74HC623P 

DC'ELECTRICAL CHARACTERISTICS (Continued) 

r--- Ta=25°C Ta=-40-v85°C 
UNIT PARAMETER SYMBOL TEST CONDITION Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - o.o O.l - 0.1 

Low-Level IoL=20µA 4.5 - o.o O.l - 0.1 

VoL 
vrn=Vrn 6.0 - o.o 0.1 - O.l v 

Output Voltage 
or VIL IoL=6mA 4.5 - 0.17 0.26 - 0.33 

IoL=7.8mA 6.0 - 0.18 0.26 - 0.33 

Bus Terminal Vrn=Vrn or VIL 
±5.0 3-State Off- Ioz 6.0 - - ±0.5 -

State Current VoUT=Vcc or GND 

Input Lekage 
µA 

Im Vrn=Vcc or GND * 6.0 - - ±0.l - ±1.0 
Current 

Quiescent 
Ice Vrn=Vcc or GND Supply Current 6.0 - - 4.0 - 40.0 

* Applicable only to GAB, GBA input. 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

,----- Ta=25°C Ta=-40-v85°C 
PARAMETER SYMBOL TEST CONDITION UNIT Vee l~IN. TYP. MAX. MIN, MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 

tTHL 
4.5 - 7 12 - 15 
6.0 - 6 11 - 13 

Propagation Delay Time tpLH 2.0 - 48 100 - 125 

tpHL 
4.5 - 12 20 - 25 

* 6.0 - 10 17 - 21 

tpLH 2.0 - 40 85 - 105 
Propagation Dealy Time 4.5 .. , , .., 

tpHL - .L.L J../ - 21 ns 
** 6.0 10 14 18 - -

3-State tpzL 2.0 - 74 150 - 190 

Output Enable Time 
RL=lk£l 4.5 - 19 30 - 38 

tpzH 6.0 - 10 26 - 33 

3-State tpLZ 2.0 - 100 180 - 225 

Output Disable Time tpHZ 
RL=llill 4.5 - 25 36 - 45 

6.0 - 21 31 - 38 
Input Capacitance Cm GAB, GBA - 5 10 - 10 

Bus Terminal 
Cr;o - 13 - - -

Input Capacitance An, Bn pF 

Power Dissipation TC74HC620 - 40 - - -
CpD(l) 

Capacitance TC74HC623 - 35 - - -
Note (1) CpD 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. 

I-:;c(Opr.)=CpD ·Vee· frn 
(2) * TC74HC620 ** TC74HC623 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

A or B 

B or A 

(H0620) 

B or A 

(H0623) 
-----+--1 

Icc(Opr.) TEST CIRCUIT 

GAB 

GBA 

P.G. Al 

A2 

g 
"' 

""-:: 

AB 

VoL 

Bl 

BB 

GND 

Input waveform is the same as that in 
case of switching characteristics test. 

TC74HC620P 
TC74HC623P 

GBA 

GND 

A or B 

(IN-PHASE 

OUTPUTS) 

A or B 

( OUT--OF­
PHASE-OUTPUTS) 
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Cpo CALCULl-\TION 

Cpn is to be calculated with the formula 
hereunder by using the measured value of 
Icc(Opr.) in the test circuit drawn left 
side. 

_ Icc(Opr.) 
CPD - fIN • VCC--

At determining the typical value of Cpn, 
a relatively high frequency lMHz was 
applied for frN, in order to eliminate 
the error from the quiescent supply 
current. 



TC74HC646AP __________ _ 
TC74HC648AP 
OCTAL BUS TRANSCEIVER/REGISTER 

TC74HC646AP NON-INVERTING 
TC74HC648AP INVERTING 

The TC74HC646A/648A are high speed CMOS OCT AL 
BUS TRANSCEIVER/REGISTERs fabricated with 
silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

When the direction input (DIR) is held high, the Al 
thru A8 become inputs and the Bl thru B8 become 
outputs. When the DIR input is held low, the Al thru A8 
become outputs and the Bl thru B8 become inputs. 

The enable input G is held high, both the A Bus and B 
Bus become high impedance. 

The select inputs (SAB, SBA) can multiplex stored and 
real-time (transparent mode) data. 

Data on the A Bus or B Bus can be clocked into the 
registers on the positive going transition of either CAB or 
CBA clock inputs, respectively. 

The TC74HC646A is a non-inverting output type while 
the TC74HC648A is of the inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 
FEATURES: 
•High Speed······························ fMAx=73MHz(typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4.uA(Max.)at Ta=25'C 
• High Noise Immunity··············· VNIH = VNIL 28% V cc (Min.) 
• Output Drive Capability············ 15 LS TTL Loads 
•Symmetrical Output Impedance··· I ICH I =IoL =6mA(Min.) 
•Balanced Propagation Delays······ tpLtt'=<tpHL 
• Wide Operating Voltage Range··· Vee (opr. )=2V -6V 
•Pin and Function Compatible with 74LS646/648. 

IEC LOGIC SYMBOL 
TC74HC646A TC74HC648A 
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24 

DIP24(3D24A-P) 

PIN ASSIGNMENT 

CAB 24 Vee 

SAB 23 CBA 

DIR 3 22 SBA 

Al 4 21 'G 
A2 20 Bl 

A3 19 B2 

A4 7 18 B3 

A5 8 17 B4 

A6 16 B5 

A7 10 15 B6 

AS 11 14 B7 

GND 12 13 B8 

(TOP VIEW) 

APPLICATION NOTES 

1) Do not apply a signal to any 

bus terminal when it is in the out 

put mode. Damage may result. 

2) All floating (high impedance) 

bus terminals must have their 

input levels fixed by means of pull 

up or pull down resistors or bus 

terminator IC's such as the 

TOSHIBA TC40117BP. 



TC74HC646AP 
TC74HC648AP 

TRUTH TABLE 

TC74HC646A (The truth table for TC74HC648A is the same, but with the outputs inverted) 

G DIR CAB CBA SAB SBA A B Function 

INPUTS INPUTS 
The output functions of A and B Busses 

x x x x z z are disabled. 
H x 

Both A and B Busses are used as inputs to the 
s s x x x x internal flip-flops. Data on the Bus will be 

stored on the rising edge of the Clock, 

INPUTS OUTPUTS 

x X' L x L L The data on the A bus a re displayed on the B 

H H bus. 

L L The data on the A Bus are displayed on the B 
s X' L x 

H H Bus, and are stored into the A storage flip-flops 
L H on the rising edge of CAB. 

x X' H x x On The data in the A storage flip-flops are displayed on 
the B Bus. 

L L The data on the A Bus are stored into the A storage 
s X' H x 

H H flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 

OUTPUTS INPUTS 

X' x x L L L The data on the B bus are displayed on the A 

H H bus. 

L L The data on the B Bus are displayed on the A 
X' s x L 

H H 
Bus, and are stored into the B storage flip-flops 

L L on the rising edge of CBA. 

X* x x H On x The data in the B storage flip-flops are displayed on 
the A Bus. 

L L The data on the B Bus are stored into the B storage 
X* s x H 

H H 
flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 

Notes: X: Don't Care 
On: The data stored into the internal flip-flops by most recent low to high transition of the 

clock inputs. 
Z: High Impedance 
• The clocks are not internally gated with either G or DIR. Therfore, data on the A and/or 

B Busses may be clocked into the storage flip-flops at any time. 

583 



TC74HC646AP _______________ _ 
TC74HC648AP 

TIMING CHART 
TC74HC646A 

Ci 
DIR 

SBA 

A 

A : Input 
B : Output 

~ : Don't care Z : High Impedance 

A : Output 
B : Input 

Note:The timing chart forTC74HC648A is the same.but with the outputs inverted. 

SYSTEM DIAGRAM 
TC74HC648A 

Bl 

AS~- __ S_A_M_E AS ABOV_E ____ ~ ea 

Note: In case of TC74HC646A output inverter marked • at A bus and B bus are eliminated. 

584 

A:Z 
B:Z 



________________ TC74HC646AP 
TC74HC648AP 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range -0.5-7 v 
DC Input Voltage V1ci -0.5 -Vee+0.5 V 
1----------------j---'--+--------='------~----j 

,__D_C_O_u_t_p_u_t_V_o_l_t_a_g_e ___ -+-_V_c~JL~T_,_1 
____ -_O_. 5_-_ Vee +O. 5 V 

Input Diode Current I IK ______ ± ___ 2 __ 0 _______ +-_m_A_--i 
Output Diode Current I0K ±20 mA 
~------------+---~-+----------·------+-------j 

DC Output Current lour _______ ±_35 ______ -+--_m_A _ __, 
DC Vee/Ground Current Ice ±75 mA 

>-----------_____,----r-------------------j--------j 
Power Dissipation P0 500(DIP)* _____ -+-_m __ W_--i 
Storage Temperature Tstg -65 -150 °C 

---f----+---------------+-------1 
Lead Temperature lOsec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2 - 6 v 
f-- v Input Voltage V1t\ o -Vee 

--
Output Voltage VoUT O -Vee v 
Operating Temperature Topr -40 - 85 oc 

o - lOOO(Vcc=Z.OV) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) ns 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
TF25°C 

*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
- lOm W l°C shall be applied 
u11Lil 300111 \V. 

Ta=-40 -85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1. 5 - - 1. 5 -

V1H 4. 5 3. 15 - - 3. 15 - v 
Input Voltage 

6.0 4. 2 - - 4.2 -

2. 0 

I 

- - 0. 5 - 0. 5 Low-Level 
Input Voltage V1L 4.5 - -- 1. 35 - 1. 35 v 

6. 0 - - 1. 8 - 1. 8 
2. 0 1. g 2.0 - 1. g -

Im =-20 µA 4. 5 4.4 4. 5 - 4. 4 -

High-Level 
Vm 

V1N= 
6.0 5.9 6.0 - 5.9 - v 

Output Voltage V!HorV1L Im =-6 mA 4.5 4. 18 4. 31 - 4. 13 -

Im =-7. 8rnA 6.0 5.68 5.80 -- 5.63 -

2.0 - 0.0 0. 1 - 0. 1 

V101= 
IoL =20 µA 4. 5 - 0.0 0. 1 - 0. 1 

Low-Level 
VoL 6. 0 - 0.0 0. 1 - 0. 1 v 

Output Voltage Vn1orV1L 
IoL =6 mA 4.5 - 0. 17 0.26 - 0. 33 
IoL =7. 8mA 6.0 - 0. 18 0. 26 - 0.33 

3-State Output 
Iaz V1N =Vnr or V11, 

6.0 - - ±0. 5 - ±5. 0 Off-State Current VoLT =Vee or GND µA 
Input Leakage Current I1N V1N =Vee or GND 6.0 - --- ±0.1 - ±1. 0 
Quiescent Supply Current Ice VrN =Vee or GND 6.0 - - 4.0 -- 40.0 
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TC74HC646AP _______________ _ 

TC74HC648AP 

TIMING REQUIRMENTS(lnput tr=t1=6ns) 

Ta 25°C Ta 40 -85°C UNIT PARAMETER SYMBOL TEST CONDITION 
Vee TYP. LIMIT LIMIT 
2.0 75 95 Minimum Pulse Width twcu 4.5 - 15 19 (CLOCK) two-ii 6.0 - 13 16 
2.0 50 65 

Minimum Set-up Time ts 4.5 - 10 13 ns 
6.0 - 9 11 
2.0 5 5 

Minimum Hold Time th 4.5 - 5 5 
6.0 - 5 5 
2.0 6 5 

Clock Frequency f 4.5 - 31 25 MHz 
6.0 - 36 29 

AC ELECTRICAL CHARACTERISTICS( Input tr=t1=6ns) 

TEST Ta 25°C Ta 40 -85°C 
UNIT PARAMETER SYMBOL 

CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 
2.0 25 60 75 

Output Transition Time t1LH 50 4.5 - 7 12 - 15 
tTHL 6.0 - 6 10 - 13 

2.0 74 150 190 
50 4.5 - 21 30 - 38 Propagation Delay Time 

tpLH 6.0 - 18 26 - 32 
tpHL 2.0 91 190 240 (BUS-BUS) 

150 4. 5 - 26 38 - 48 
6.0 - 22 32 - 41 
2.0 98 210 265 

50 4.5 - 28 42 - 53 
Propagation Delay Time 

tpLH 6.0 - 24 36 - 45 
tpHL 2.0 - 116 250 315 /r-1 An r1n A nTT('I'\ 

50 - 63 
\'-'.M..D,VD.M..-DU..:)) 

150 4. 5 - 33 
6.0 - 28 43 - 54 ns 2.0 81 170 215 

50 4.5 - 23 34 - 43 Propagation Delay Time 
tpLH 6.0 - 20 29 - 37 
tpHL 2.0 - 98 210 265 (SAB,SBA-BUS) 

150 4. 5 - 28 42 - 53 
6.0 - 24 36 - 45 
2.0 84 175 220 

50 4. 5 - 24 35 - 44 Output Enable time tpZL 6.0 - 20 30 - 37 
- tpZH 

RL = 1 kQ 
2.0 - 102 215 270 (G,DIR-BUS) 

150 4.5 - 29 43 - 54 
6.0 - 25 37 - 46 
2.0 60 175 220 Output Disable time tplZ RL = 1 kQ 50 4.5 - 23 35 - 44 (G,DIR-BUS) tpHZ 
6.0 - 20 30 - 37 

586 



_________________ TC74HC646AP 
TC74HC648AP 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t1=6ns)(Cont'd) 

PARAMETER SYMBOL ~~~bITION CL V cc MIN. Ta=25oC Ta=-40~85oC UNIT 
r-----------1-------+--------- -----r---'--'-t---=-c'--+=T~Y~P=.--t--=M~A=X~.-t-=M=I=N~.-+=M=A~X~.+------1 

2.0 - 19 6 - 5 
Maximum Clock Frequency fMAX 50 4.5 - 67 31 - 25 MHz 

6.0 - 79 36 - 29 
Input Capacitance 5 10 - 10 
Output Capacitance Cour 13 pF 
Power Dissipation Capacitance ($ 1 ) 39 

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: 

Io~wtl~Cm •Vcc•fN +Ice /8(perbit) 
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TC74HCT646AP ____________________ ___ 
TC74HCT648AP 

OCTAL BUS TRANSCEIVER/REGISTER 
TC74HCT646AP NON-INVERTING 
TC74HCT648AP INVERTING 

The TC74HCT646A/HCT648A are high speed CMOS 
OCT AL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

The TC74HCT646A is a non-inverting output type while 
the TC74HCT648A is of the inverting outpul type. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltag·e. 

FEATURES: 

•High Speed······························ (w.,x=60MHz(Typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25'C 
•Compatible with TTL Output········· Vu.1 =2V(Min.)V 11 .=0.8V(Max.) 
• Output Drive Capability ...... ······ 15 LS TTL Loads 

•Symmetrical Output Impedance··· I !OH I =loL =6mA(Min.) 
• Balanced Propagation Delays · · · ··· tpu1"' tpHL 
• Pin and Function Compatible with 74LS646/648 

, __ __] 

IEC LOGIC SYMBOL 

TC74HCT646A TC74HCT648A 
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24 

DIP24(3D24A-P) 

PIN ASSIGNMENT 

CAB 24 Vee 

SAB 23 CBA 

DIR 22 SBA 

Al 21 'G 
A2 20 Bl 

A3 19 B2 

A4 18 B3 

A5 17 84 

A6 16 B5 

A7 10 15 B6 

A8 11 14 87 

13 88 

(TOP VIEW) 

APPLICATION NOTES 

1) Do not apply a signal to any 

bus terminal when it is in the out 

put mode. Damage may result. 

2) All floating (high impedance) 

bus terminals must have their 

input levels fixed by means of pull 

up or pull down resistors or bus 

terminator IC's such as the 

TOSHIBA TC40117BP. 



TC74HCT646AP 
TC74HCT648AP 

TRUTH TABLE 

.-T-~_7_4,...H_C_T_6.-4_6_A_(.,...T_h_e_t.,.ru_t_h_t.,.a_b_le__,fo_r_T_cA_74_H--...C_T_6_48_BA_i_s.,.th_e_sa_m_e_, _b_u_t_w_it_h_t_h_e_o_u_t_p_u_ts_i_n_v_er_t_e_d_) __ I 
G DIR CAB CBA SAB SBA Function ~ I 

x* x* x 
H x 

INPUTS INPUTS 
x 

z z 
The output funcions of A and B Busses are 
disabled. 

x s s x x x 
Both A and B Busses are used as inputs to the 
internal flips-flops. Data on the Bus will be 

1---+---+---+--+---+---1-----+-----+-s_to_red on the rising edge of the Clock. 

x* x* L x 

_f' x' L x 
L H 

x* x' H x 

S x' H x 

INPUTS OUTPUTS 

L 
H 

L 
H 

x 

L 
H 

L 
H 

L 
H 

On 

L 
H 

The data on the A bus are displayed on the B 
bus 

The data on the A Bus are displayed on the B 
Bus, and are stored into the A storage flip-flops 
on the rising edge of CAB. 

The data in the A storage flip-flops are 
displayed on the B Bus. 

The data on the A Bus are stored into the A storage 
!lip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 

~ ---t---+----+----;·---+----+-----+--~---------~·----~---1 

L L 

Notes : 

x' x* x L 

OUTPUTS INPUTS 

l L 
H H 

I 
The data on the B bus are displayed on the A 
bus. 

f--+---+--+---+-----1-----+-------~··---------------j 

x* s x L 
L 
H 

L 
H 

The data on the B Bus are displayed on the A 
Bus, and are stored into the B storage flip-flops 
on the rising edge of CBA. 

r----t----- ---+-·-,--··---+-----+--------------------------! 

x* x x H 

x H 

X : Don't Care 

On 

L 
H 

x 

L 
H 

The data in the B storage !lip-flops are 
displayed on the A Bus. 

The data on the B Bus are stored into the B storag;--' 
flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 

On : The data stored into the internal flip-flops by most recent low to high transition of 
the clock inputs 

Z : High Impedance 
The r,iock me not internally gated with either ti or DIR. Therlore, data on the A and 
/or B Busses may be clocked into the storage flip-flops at any time. 
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TC74HCT646AP _______________ _ 
TC74HCT648AP 

TIMING CHART 
TC74HCT646A 

a ~~~~~~~~~~~~~~~-~~~~~~~~~----! 
DIR 

A : Input 
B : Output 

~ : Don't care Z : High Impedance 

A : Output 
B : Input 

Note: The timing chart for TC74HCT648A is the same, but with the outputs inverted. 

SYSTEM DIAGRAM 
TC74H CT648A 

A8 ~- ----SAM_E AS ABO':fE ____ =.:Jo 88 

Note: In case of TC74HCT646A output inverter marked •at A bus and B bus are eliminated. 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL i VALUE 

Supply Voltage Range Vee ' -0.5 - 7 
DC Input Voltage 

- --+----
-0.5 -Vcc+0.5 V1\ 

DC Output Voltage VuuT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK ±20 
DC Output Current I cur ±35 

1-::: 
DC Vee/Ground Current Ice ±75 
Power Dissipation Po 500(DIP) * 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 4.5-5.5 
Input Voltage VIN 0-Vcc 

--
Output Voltage VouT 0-Vcc 
Operating Temperature Topr -40-85 
Input Rise and Fall Time lr, tr 0-500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
Input Voltage 

Vee 
4.5 
I 

5. 5 

Low- Level 4. 5 
V1L I Input Voltage 5. 5 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 
ns 

TC74HCT646AP 
TC74HCT648AP 

*500m W in the range of Ta= 
-40'C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
urilil 300n-1 \V. 

Ta=25°C Ta=-40-85°C U:-.JIT 

MIN. TYP. MAX. MIN. MAX. 

2. 0 2.0 v 

o. 8 0. 8 v 

High-Level V Oli V1N = r-I=o1~1 =_-_-_2_0_11_A-1-4_._5--+-_4_. 4_+-4_._5_+-----+-4_._4 __ +-------1 
Output Voltage V1H orV1L IOii = -6 /1 A 4. 5 4. 18 4. 31 - 4. 13 

v 
---+----+--------t--~-----c-+---+----+---l-----+----+-----+----1 

Low- Level VoL V1N = r-lo=t~" _=_2_0 ~11_A-l-4_._5--+----+-o_._o_+--O_. _1 --+----+--o_. _1---1 
Output Voltage Vn-1 or V1L loL = 6 /1 A 4. 5 - 0. 17 0. 26 - 0. 33 

v 

3-State Output I V1\ = V11-i orV11, _ _ _ 
Off-State Current a;, V1\ =Vee or GND 5· 5 ±0. 5 ±5. 0 

lnputLeakageCurrent I1f\ V 1\=Vcc orGND 5.5 - - ±0.1 - ±1.0 µA 
Ice V1\=Vcc orGND 5.5 - - 4.0 - 40.0 

Quiescent Supply 
Current Ic Per input:V1\=0. 5V or 2. 4V 5 5 _ _ 

Other input: Vee or GND · 2. 0 
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TC74HCT646AP _______________ _ 
TC74HCT648AP 

TIMING REQUIREMENTS(lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width twcu 4.5 - 15 19 
(CLOCK) twcHJ 5.5 - 14 17 

4.5 - 10 13 Minimum Set-up Time ts 5.5 - 9 12 
ns 

' 4.5 - 5 5 
Minimum Hold Time th 5. 5 - 5 5 

4. 5 - 31 25 Clock Frequency f 
5.5 - 37 30 

MHz 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t1=6ns) 

PARAMETER 
TEST Ta=25°C Ta=-40 -85°C 

SYMBOL CONDITION ~C~L~~V:~ee--+~M=r~N~.~T=Y~P~. ~M~A~x~_-1-M~IN~. ~M~A~X...--j. UNIT 

4.5 - 7 12 - 15 
5.5 - 6 11 - 14 

Output Transition Time 50 
·-----------+-----+------+-·--+---+----+----+----+---- -----I 

Propagation Delay Time 
(BUS-BUS) 

4.5 - 20 30 - 38 
5.5 - 17 27 - 34 

50 
c-----+----+----+----+---1------+----__, 

150 4.5 - 25 38 -- 48 
5.5 - 22 34 - 43 

1-----------+----l------+----+--+----+---·--+----+--~--t--~ 

50 4.5 - 29 44 I - 55 
Propagation Delay Time 

(CAB, CEA-BUS) 

tpLH 

tpHL 

5.5 - 26 40 - 50 
r------+----+---1-----+----+----+----+ 

150 4.5 -- 34 52 - 65 
5.5 - 31 47 - 59 

1-------------+----1--------+----+--+----+----1-----+-----1------ ns 

Propagation Delay Time 
(SAE, SBA-BUS) 

50 

150 

4.5 ·- 24 34 - 43 

5.5 26 38 - 46 
::: ~---+- :~ --, ~~ F= _I --:: 

l------------+---+---------+---+---+------+---·-----+-------------

Output Enable time 

(DIR, G-BUS) 

4. 5 26 38 - 48 
5.5 - 23 34 - 43 

50 

t pZl! I 150 4.5 - 31 46 
41 

58 
52 

35 
32 

44 
40 

ax1mum oc requency "~ 5.5 37 61 
25 
30 

MHz 

rO-ut_f_~_i_~--~_TI_b--l~_u_ti_~_)e_-+--~-~-:z_~--· R, ~JkQ 1 50 H;, = ;; 
M . CJ kF f,_.Hv l 50 4.5 31 55 

~-~~-~----+-;~--1~.~~-~~='-c- =-+----+--~-+---+----+------+----! 
Input Capacitance CrN DIR, G, SAB, SBA~, _CA_B;,_ __ C_B_A-+-----+~·5 10 - 10 . ..., 

,_O_u_tp_u_t_C_a_p_a_c_i_ta_n_c_e_--+_C_oL_rr---1~A __ n~,_B_n~-- - 13 - - __ - F 
TC7 4HCT646-A-----+---_--+-~4=0~+-I ~-~---=--_-J_:-~_·----=--+r-___ ---___ - P 

Power Dissipation Capacitance Cm(l) TC74HCT648A - 39 - -

Note ii) 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: 

I ee(:!lll=CPD •Vu:• fIN +Irr: /S(per bit) 
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OCTAL BUS TRANSCEIVER/REGISTER 
TC74HC651AP INVERTING 
T...C..74HCQ.§_1AP NON-INVERTING 

The TC74HC651A/652A are high speed CMOS OCT AL 
BUS TRANSCEIVER/REGISTERs fabricated with 
silicon gate CMOS technology. 

Thev achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuiry arranged for 
multiplexed transmission of data directly from the 
internal registers. __ 

When the enable inputs GAB and GBA are held high, the 
Al thru AS become inputs and the Bl thru BS become 
outputs. When the GAB and GBA are held low, the Al 
thru AS become outputs and the Bl thru BS become 
inputs. When GAB is low and GBA is high, the outputs 
functions of the A and B Busses are disabled. 

The select inputs (SAB,SBA) can multiplex stort and 
real-time( transparent mode )data. 

Data on the A Bus or B Bus can be clocked into the 
registers on the positive ging transition of either CAB or 
CAB clock inputs, respectively. 

The TC74HC651A is of the inverting output type while 
the TC74HC652A is a non-inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 
FEATURES: 
•High Speed······························ fMAF73MHz(typ.)at Vcc=5V 
•Low Power Dissipation············ Icc=4µA(Max.)at Ta=25°C 
•High Noise Immunity··············· VNIH=VN1L2S% Vcc(Min.) 
• Output Drive Capability············ 15 LS TTL Loads 
•Symmetrical Output Impedance··· I Im I =IoL=6mA(Min.) 
•Balanced Propagation Delays······ tpLH"<tpHL 
•Wide Operating Voltage Range··· Vcc(opr.)=2V-6V 
•Pin and Function Compatible with 74LS651/652. 

IEC LOGIC SYMBOL 
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TC74HC651AP 
TC74HC652AP 

24 

DIP24(3D24A-P) 

PIN ASSIGNMENT 

CAB 24 Vee 

SAB 23 CBA 

GAB 22 SBA 

A1 4 21 GBA 

A2 5 20 B1 

A3 6 19 B2 

A4 7 1S B3 

A5 s 17 B4 

A& 9 16 B6 

A7 10 15 B6 

AS 11 14 B7 

GND 12 13 BS 

(TOP VIEW) 

APPLICATION NOTES 

1) Do not apply a signal to any 

bus terminal when it is in the out 

put mode. Damage may result. 
2) All floating (high impedance) 

bus terminals must have their 

input levels fixed by means of pull 

up or pull down resistors or bus 

terminator IC's such as the 
TOSHIBA TC40117BP. 



TC74HC651AP _______________ _ 
TC74HC652AP 

TRUTH TABLE 

TC74HC652A (The truth table for TC74HC651A is the same, but with the outputs inverted) 

GAB GBA CAB CBA SAB SBA A B Function 

INPUTS INPUTS 
The output functions of the A and B Busses 

X* X* x x z z are disabled. 
L H 

Both A and B Busses are used as inputs to the 
s s x x x x internal flip-flops. Data on the Bus will be 

stored on the rising edge of the Clock. 

OUTPUTS INPUTS 

X* X* x L L L The data on the B bus a re displayed on the A 

H H bus. 

L L The data on the B Bus are displayed on the A 
X* s x L 

H H Bus, and are stored into the B storage flip-flops 
L L on the rising edge of CBA. 

X* X* x H On x The data in the B storage flip-flops are displaye~ 
on the A Bus. 

L L The data on the B Bus are stored into the B storage 
X* s x H 

H H flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus, 

INPUTS OUTPUTS 

X* X* L x L L The data on the A bus are displayed on the B 

H H bus. 

L L The data on the A Bus a re displayed on the B 
s X* L x 

H H Bus, and a re stored into the A storage flip-flops 
H H on the rising edge of CAB. 

X* X* H x x On 
The daia in ihe A storage iiip-iiops are displayed on 
the B Bus. 

L L The data on the A Bus are stored into the A storage 
s X* H x 

H H 
flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 

OUTPUTS OUTPUTS 

On On 
The data in the A storage flip-flops a re displayed on 

H L X* X* H H the B Bus, and the data in the B storage flip-flops 
are displayed onthe A 

Notes: X: Don't Care On: The data stored into the internal flip-flops by most recent low to high 
transition of the clock inputs. Z: High Impedance •The clocks are not internally 
gated with either Output Enables or Select Inputs. Therfore, data on the A and/or B Busses 
may be clocked into the storage flip-flops at any time. 
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________________ TC74HC651AP 
TC74HC652AP 

TIMING CHART 

I 
TC74HC652A 

GAB_~~~~~~~~-~~~~---, 

GBA~~~-~--~-~~~~~~--, 

U-U V/l/lffi///fll7~h'./1/Zl///////Z 
SAB /I /l//1 / 

CBA 

A 

B 

A : Input B : Output A : Output B : luput 

~Don't Care 

Note:The timing chart for TC74HC651A is the same.but with the outputs inverted. 

SYSTEM DIAGRAM 
TC74HC651A GAB 

CAB 

C BA o-----l)o---<l>------+----+-------, 

SAB~$A 

L{)o-{>- $A 

SBA~$B 

~$B 

I 
:L ______ ~~ 

Bl 

AS~- __ s_-A_M~ AS ABO,V_E ____ ~ Bs 

Note: In case of TC74HC652A output inverter marked •at A bus and B bus areeliminated. 
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TC74HC651AP ________________ _ 
TC74HC652AP 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 

DC Input Voltage VIN -0.5 -Vcc+0.5 

DC Output Voltage VouT --0.5 -Vcc+0.5 

Input Diode Current IIK ±20 

Output Diode Current IoK ±20 

DC Output Current IouT ±35 

DC Vee/Ground Current Ice ±75 

Power Dissipation PD 500(DIP) * 

Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltag·e Vee 2-6 

Input Voltage Vi:\J o -Vee 
Output Voltage VouT 0 -Vee 
Operating Temperature Topr -40 - 85 

O - 1000(Vcc=2.0V) 

Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input 'l oltage V111 4. 5 3. 15 
6. 0 4.2 

Low-Level 2.0 -

Input Voltage V1L 4.5 -

6.0 -

2.0 1. 9 

High-Level V11\= 
Im =-20,u A 4.5 4.4 

Vm 6.0 5. 9 Output Voltage V1HorV1L 
IOI! =-6 mA 4.5 4. 18 
Im =-7. 8mA 6.0 5.68 

2. 0 -

V1r\= 
IoL =20 .u A 4.5 -

Low-Level 
VoL 6.0 -

Output Voltage V111orV1L IoL -6 mA 4.5 -

IoL =7. 8mA 6.0 -

~ate Output 
Ioz V1N =V111 or V1L 

6.0 -
Off-State Current VoUT =Vee or GND 
Input Leakage Current I1N V1N =Vee or GND 6.0 -

Quiescent Supply Current Ice V1N =Vee or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-

-

-
-

2. 0 
4. 5 
6. 0 
4.31 
5. 80 
0.0 
0.0 
0.0 
0. 17 
0. 18 

-

-

-

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
until 300mW. 

Ta=-40 -85°C 
UNIT 

MAX. MIN. MAX. 
- 1. 5 -

- 3. 15 - v 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 
-- 1. 9 -

- 4.4 -
- 5. 9 - v 
- 4. 13 -
- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0. 33 
0.26 - 0. 33 

±0. 5 - ±5.0 

±0.1 - ±1. 0 
µA 

4.0 - 40.0 



TC74HC651AP 
----------------TC74HC652AP 

TIMING REOUIRMENTS(lnput tr=t1=6ns) 

Ta 25°C Ta 40 -85°C UNIT PARAMETER SYMBOL TEST CONDITION 
Vee TYP. LIMIT LIMIT 
2.0 75 95 Minimum Pulse Width twcu 4.5 -- 15 19 (CLOCK) two!) 
6.0 - 13 16 

i--- -
2.0 

~ 
50 65 

Minimum Set-up Time ts 4.5 10 13 ns 
6.0 9 11 
2.0 5 5 

Minimum Hold Time th 4.5 5 5 
6.0 5 5 I------- --------

2.0 6 5 
Clock Frequency f 4.5 - 31 25 MHz 

6.0 - 36 29 

AC ELECTRICAL CHARACTERISTICS( Input tr=t1=6ns) 

TEST Ta 25°C Ta 40 -85°C j UNIT PARAMETER SYMBOL 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX.] • 

2.0 25 60 75 I 
Output Transition Time tTLH 50 4.5 - 7 12 - 15 

tmL 6.0 - 6 10 - 13 
2.0 74 150 190 

50 4.5 - 21 30 - 38 Propagation Delay Time 
tpLH 6.0 - 18 26 - 32 
tpHL 2.0 - 91 190 240 (BUS-BUS) 

150 4.5 - 26 38 - 48 
6.0 - 22 32 - 41 
2.0 98 210 265 

50 4. 5 - 28 42 - 53 
Propagation Delay Time 

1----
6.0 - 24 36 - 45 tpU! 

tpl-IL 2. 0 - 116 250 315 (CAB,CBA-BUS) 
150 4.5 - 33 50 - 63 

6.0 - 28 

I 
43 - 54 ns 2.0 81 170 215 

50 4.5 - I 23 34 - 43 Propagation Delay Time 
tpLH 6.0 - 20 29 - 37 
tpf!L 2. 0 - 98 210 265 (SAB,SBA-BUS) 

150 4. 5 - 28 42 - 53 
6. 0 - 24 36 - 45 
2.0 74 175 220 

50 4.5 - 21 35 - 44 Output Enable time 
tpZL 6.0 - 18 30 - 37 
tpZJ-1 

RL = 1 kQ 
2. 0 - 91 215 270 (GAB,GBA-BUS) 

150 4. 5 - 26 43 - 54 
6. 0 - 22 37 - 46 
2.0 - 50 175 - 220 Output Disable time tpJZ RL = l kQ 50 4.5 - 21 35 -- 44 (GAB,GBA-BUS) Ip HZ 
6.0 - 18 30 - 37 
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TC74HC651AP _______________ _ 
TC74HC652AP 

AC ELECTRICAL CHARACTERISTICS(lnput tr=t1=6ns)(Cont'd) 

PARAMETER SYMBOL TEST Ta=25°C Ta=-40-85°C 
UNIT CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 19 6 - 5 
Maximum Clock Frequency fMAx 50 4.5 - 67 31 - 25 MHz 

6.0 - 79 36 - 29 
Input Capacitance C1N - 5 10 - 10 
Output Capacitance Coor - 13 - - - pF 
Power Dissipation Capacitance c...fil. 0± 1 ) - 39 - - -

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: 

Icccvv=Cm •Vee• fIN +Ice /S(per bit) 
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OCTAL BUS TRANSCEIVER/REGISTER 
TC74HCT651AP NON-INVERTING 
TC74HCT652AP INVERTING 

The TC74HCT651A/HCT652A are high speed CMOS 
OCT AL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dis~ipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These devices are bus transceivers with 3-state outputs, 
D--type flip-flops, and control circuitry arranged for 
multiplexed transmission of date directly from the 
internal registers. 

The TC74HCT651A is of the inverting output type while 
the TC74HCT652A is a non-inverting output type. 

ALL inputs are equipped with protection circuits 
against static dischage or transient excess voltage. 

FEATURES: 
•High Speed······························ f.\1AX=60MHz(Typ.)at Va:;=5V 
•Low Power Dissipation············ Ia:;=4µA(Max.)at Ta=25°C 
•Compatible with TTL Output········· Vn-r =2V(Min.)VrL =0.8V(Max.) 
• Output Drive Capability ............ 15 LS TTL Loads 

• Symmetrical Output Impedance··· I !OH I= IoL =6mA(Min.) 
• Balanced Propagation Delays ·· .... tpLI r '=< tpHL 
•Pin and Function Compatible with 74LS651/652 

IEC LOGIC SYMBOL 

GiA 
GAB 
CBA 
SBA 
CAB 
SAB 

Al 

TC74HCT661A TC74HCT652A 
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TC74HCT651AP 
TC74HCT652AP 

24 

DIP24(3024A-P) 

PIN ASSIGNMENT 

CAB 24 Vee 

SAB 23 CBA 

GAB 22 SBA 

A1 4 21 GBA 

A2 5 20 B1 

A3 6 19 B2 

A4 18 B3 

AS 17 B4 

A6 16 BS 

A7 10 15 B6 

AB 11 14 B7 

GND 12 13 BB 

(TOP VIEW) 

APPLICATION NOTES 

1) Do not apply a signal to any 

bus terminal when it is in the out 

put mode. Damage may result. 

2) All floating (high impedance) 

bus terminal must have their 

input levels fixed by means of pull 

up or pull down resistors or bus 

terminator IC's such as the 

TOSHIBA TC40117BP. 



TC74HCT651AP _______________ _ 
TC74HCT652AP 

TRUTH TABLE 

TC74HCT652A(The truth for TC74HCT651A is the same, but with the outputs inverted) 

GAB GBA 

L H 

H H 

L L 

H L 

Notes : 

CAB CBA SAB SBA A B Function 

INPUTS INPUTS 
x* x* x x The output funcions of A and B Susses are 

z z disabled. 

Both A and B Susses are used as inputs to the 
s s x x x x internal flips-flops. Data on the Bus will be 

stored on the rising edge of the Clock. 

INPUTS OUTPUTS 

x* x* L x 
L L The data on the A bus are displayed on the B 

H H bus 

x* L L The data on the A Bus are displayed on the B 
s L x H H Bus, and are stored into the A storage flip-flops 

on the rising edge of CAB. 

x* x* H x x On 
The data in the A storage flip-flops are 
displayed on the B Bus. 

x* L L The data on the A Bus are stored into the A storage 
s H x 

H H flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 

OUTPUTS INPUTS 

x* x* x L 
L L The data on the B bus are displayed on the A 
H H bus. 

x* L L The data on the B Bus are displayed on the A 
s x L 

H H Bus, and are stored into the B storage flip-flops 
on the rising edge of CBA. 

x* x* x H On x The data in the B storage iiip-iiops are 
displayed on the A Bus. 

L L The data on the B Bus are stored into the B storage 
x* s x H 

H H flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 

OUTPUTS OUTPUTS 

x* x* 
The data stored to the internal flip-flops are 

H H On On displayed at the A and B bus respectively. 

X : Don't Care 
On : The data stored into the internal flip-flops by most recent low to high transition of 

the clock inputs 
Z :. High Impedance 

The clock are not internally gated with either GAB or GBA. Therfore, data on the A 
and/or B Susses may be clocked into the storage flip-flops at any time. 
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TIMING CHART 
TC74HCT652A 

GAB~------------------~ 

SAB 

SAB 

CAB 

CBA 

A 

B 

!"'--
A : Input B : Output ,1, 

i 

~Don't Care 

TC74HCT651AP 
TC74HCT652AP 

A : Output B : Input 

Note : The timing chart for TC74HCT651A is the same, but with the outputs inverted. 

SYSTEM DIAGRAM 
TC74HCT651A 

GAB 

CAB 

CBA 

SAB~$A 

L[>o--f>-.. $ A 

SBA~:: 

01 

AB~- _____ SAME AS ABOV_E _____ ~ BS 

Note : In case of TC74HCT652A output inverter marked • at A bus and B bus are eliminated. 
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TC74HCT651AP _______________ _ 

TC74HCT652AP 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage Vri'i -0.5 -Vcc+0.5 
DC Output Voltage VOLT -o.5 -Vcc+0.5 
Input Diode Current 11K ±20 

Output Diode Current 1oK ±20 
DC Output Current IOLT ±35 

DC Vee/Ground Current Ice ±75 
Power Dissipation PD i 500(DIP) * 
Storage Temperature Tstg -55 ~150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 4.5-5.5 

I 
-------1 

Input Voltage VIN O-Vcc 
Output Voltage Vo1~T 0-Vcc 

1----
Topr I - 40-85 c2perating Temperature 
tr, tr ---r----~500 ------Input Rise and Fall Time 

DC ELECTRICAL CHARACTERISTICS 

UNIT 

v 
v 
v 

rnA 

mA 

mA 

mA 

mW 
oc 
QC 

UNIT 

v ----v ----1 
y_ 
oc 

--·~---

ns 

*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm w re shall be applied 
until 300m W. 

PARAMETER TEST CONDITION 
Ta=25°C Ta=--40-85°C 

Jv~ MIN. I TYP. MAX. MIN-:iMAx-~wnT 

T 4i 5 2. 0 - T - 2. 0 I - I v 

SY:MBOL 

5. 5 ! I 0 H I _L--7o~-Level Vn ---------~~ - i 0. 8 - I 0. 8 7 
Inpu~ Voltag~----+- · I ______ ~-L__ ~----'--------' 
High-Level V -~V:r\ = lI011=-20µA 4.5 4.4 ~- - 4.4 -~ V 
Output Voltage J __ ---=_ -~_Ill orV!l"._j~)ll=-6 µAl 4.5 4.18 4.31 - 4.13 - ---l 

Low-- Level !_ V Vri\ = ! loL = 20 /J. A J 4. 5 - 0. 0 0. 1 - 0 1 
- 01 I v 1-- T ----+-=------ v 

~put Voltage 1-----~~--- IH or\TiL [b. =6 µA 4.5 - 0.17 0.26 - ~~3-l-----
3-State Output -1 * Vr" =Vu1 orVu._ m5 
Off-State Current I m V1'\ =Vee or GND · - - ; ±O. 5 - ±5. 0 

~nput Leakag~Ci'._~!_~~ ~;:-; = V cc or 9li,-Q___ _ 5. 5 - - ~-1 - ± 1. 0 /1 A 

. Ice I V1" =Vee or GND ~5. 5 - - 4. 0 -- 40. 0 Qmescent Supplv · ----~--- -- -1--------

Current - I I Per inp_ut:Vr'\ =0. 5V or 2. 4V 5 5 -- - 2. 0 l - 2 9 mA 
c J Other rnput:Vccor GND · I · 

High-Level 
Vn1 Input ·voltage 
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________________ TC74HCT651AP 
TC74HCT652AP 

TIMING REQUIREMENTS( Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CO)JDITION 
Ta=25°C Ta~-40 -85°C 

UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width twcLJ i'" -- 15 19 
(CLOCK) twoD 5.5 - 14 17 

Minimum Set-up Time 
ts+-

4.5 iO i3 
5.5 - 9 12 

ns 

i---

4.5 - 5 5 
Minimum Hold Time th 5.5 - 5 5 

--· 

4. 5 - 31 25 MHz Clock Frequency f 
5. 5 - 37 20 

AC ELECTRICAL CHARACTERISTICS( Input tr=t 1=6ns) 

PARAMETER SYMBOL 
TEST Ta=25'C 
CONDITION CL "Vcc--MIN. TYP. MAX. 

Ta=-40 -85°C UNIT 
MIN. MAX. 

Output Transition Time tTLJ-! SQ 4.5 - 7 12 - 15 
tT!IL 5.5 - 6 11 - 14 

>-----------~---+------+--------t----+-----+-----t----t----r----t------1 

Propagation Delay Time 

(BUS-BUS) 

t pL!l 50 

150 

4.5 - 20 30 - 38 
5.5 - 17 27 - 34 

4. 5 - 25 38 - 48 
5.5 - 22 34 - 43 

r--------------+-------+-------+---+---+----+---+----!-----+----j 

Propagation Delay Time 
(CAB, CBA-BUS) 

Propagation Delay Time 
(SAB, SBA-BUS) 

tµHL 

4.5 - 29 44 - 55 
5.5 - 26 40 - 50 50 

4.5 - 34 52 - 65 
5.5 - 31 47 - 59 150 

50 
4.5 - 24 34 - 43 
5.5 - 21 31 - 39 

4.5 - 29 42 - 53 
5.5 - 26 38 - 48 150 

r------------+-----t------+----+--+-----t------+-----+-----t--

Output Enable time 

(GAB, GBA-BUS) 

Output Enable time 
(GAB, GBA-BUS) 

tpZH 

4. 5 - 22 33 - 41 
5.5 - 20 30 - 37 50 

150 
4.5 - 27 41 - 51 
5.5 ~~ 24 37 - 46 

50 4.5 - 24 35 - 44 
5.5 - 22 32 - 40 

Maximum Clock Frequency f MAX 50 4.5 31 55 
5.5 37 61 

25 
30 

Input Capacitance C1N GAB, GEA, SAE, SBA, CAB, CEA - 5 10 10 
Output Capacitance Con An, Bn - 13 

Power Dissipation Capacitance Cm(l) '--T_C_7_4H~C_T_6_51_A ___ __, __ ---1--~3~-+------+------+-----_, 
TC74HCT652A - 39 - - -

ns 

MHz 

pF 

Note(!) Cpo 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: 

I cc q,0=Cp0 • Vcv fIN ·tlcc /8(per bit) 
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TC74HC670P 
TC74HC670P 4-WORD x 4-BIT REGISTER FILE (3-STATE) 

The TC74HC670 is a high speed CMOS 4-WORD x 4-BIT REGISTER FILE fabricated with 
silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
The register file is organized as 4 words of 4 bits each and separate on-chip decoding 
is provided for addressing the four word locations to either write-in or retrieve 
data. This permits simultaneous writing into one location and reading from another 
word location. 
Four data inputs are avairable which are used to supply the 4-bit word to be stored, 
Location of the word is determined by the A and B inputs. When the WRITE-ENABLE input 
is "H", the data inputs are inhibited and their levels can cause no change in the 
information stored in the internal latches. When the READ-ENABLE input "H", the data 
outputs are inhibited and go into the high-impedance state. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed .•...•••.•••••.•. tpd=2lns(Typ.) at Vcc=SV 

Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity •••••.••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ..••.......... 10 LSTTL Loads 

Symmetrical Output Impedance ...• IIoHl=IoL=4mA(Min.) 

•Balanced Propagation' Delays .••....•.••••.• tpLH~tpHL 

Wide Operating Voltage Range ...•••• Vcc(Opr.)=2V'" 6V 

Pin and Function Compatible with 74LS670 

ABSOLUTE MAXIMUM RATINGS 
PAF.AMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5"' 7 V 
--+-----------+-----------i------t 

DC Input Voltage VIN -0.S"'Vcc+0.5 V 
I---------·-·· -- ---··----------------+----; 
DC Output Voltage VouT -0.5 "'Vcc+0.5 V 

1--------------------------- -- -------+----··· --+------! 
Input Diode Current lrK ±20 mA 

r---------------------------- f----=----+----------------+-----1 
Output Diode Current loK ±20 mA 
r--- ---+--------------+-----< 
DC Output Current IouT ±25 mA 

1-::-:--- ----1---------f-------I 

DC Vee/Ground Current lee ±SO mA 
1-::--------------- ------f-----1 

Power Dissipation PD 5001< mW 

t------------·-· ---------· -+-------- f-------------f------1 

Storage Temperature Tstg -65"' 150 °C r--- +---- --+----------+-------! 
Lead Temperature lOsec TL 300 °C 

'~ SOOrnW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -10rnW/°C shall be applied 
un ti 1 300rnW. 
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DIP16 (3Dl6A-P) 

PIN ASSIGNMENT 

16 Vee 

15 Dl 

14 WA 

13 WB 

12 WR~ii!BLE 
11 READ _ 

ENABLE 

10 Q,l 

9 Q,2 

(TOP VIEW) 



TC74HC670P 

TRUTH TABLE 

WRITE FUNCTION TABLE READ FUNCTION TABLE 

WRITF INPUTS WORDS READ INPUTS OUTPUTS 
f---

WB WA WIT 0 1 2 3 RB RA RE Ql Q2 Q3 Q4 

L L L Q~D WO QO QO L L r, WO Bl WOB2 WOB3 WOB4 

L H L Q 0 Q~D Q,O Q 0 L H L WlBl WlB2 WlB3 WlB4 
--+--

H L L Q, 0 Q 0 Q~D Q 0 H L r, W2Bl W2B2 W2B3 W2B4 

H H L Q, 0 Q, 0 QO Q~D H H L W3Bl W3B2 W3B3 W3B4 

x x H QO Q,0 Q, 0 QO x x H z z z z 

NOTES 1. X: DON 'T OARE Z: HIGH IMPEDANCE 

2. (Q~D)~THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE STATES 

APPLIB:D TO TH!<i FOUR EXTERNAL DATA INPUTS. 

3. Q.O~THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE ESTABLISHED. 

4. WO Bl~ Tllli FIRST BIT OF WORD 0, etc. 

BLOCK DIAGRAM 

DATA 
IN 

WRITE ENABLE 

ADLRESS 

SELECT 

DECODER 

ADDRESS IN 

(2-BIT) 

LATCH 

4-WORD 

x 4-BIT 
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ADDRESS 

SELECT 

DECODER 

ADDRESS IN 

(2-BIT) 

READ ENABLB: 

3-STATE DATA 
4-BIT 

BUFFB:R OUT 
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TC74HC670P 

INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS E0UIVALENT CIRCUIT 

PARAMETER SYMBOL LTMTT UNIT 

Supply Voltage Vee 2 'C 6 v 
----- -- - -- ----------- ---- ----

Input Voltage Vrn o ,,, Vee v 
~--------------

Vo UT 
+--------

Output Voltage o '"Vee v 
I-::------------------- - - -- --·---·-·--··-

Operating Temperature To pr -40 "v 85 oc 
------

Input Rise and Fall Time tr, tf 0,,,1000 (Vcc=2. OV) 

0 0, 500 (Vcc=4. 5V) ns 
0 'C 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION ~--+---~--~---+-----~---< UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output Voltage 

Vrn 

vrn-vrn Trow-'°'' 
or VIL 

Iow-4mA 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 
4.5 

6.0 

2.0 
4.5 
6.0 

4.5 

1. 9 

4.4 
5.9 

4.18 

2.0 
4.5 
6.0 

4.31 

IoH=-5.2mA 6.0 5.68 5.80 

0.5 
1. 35 

1. 8 

1.5 
3.15 

4.2 

1. 9 

4.4 
5.9 

4.13 

5. 63 

0.5 
1. 35 

1. 8 

v 

v 

v 

--- -- -----j-------+---+-----t---+---+---t------t-----1 

Low-Level 

Output Voltage or VIL 

2.0 

IoL=2011A 4.5 
6.0 

0.0 

0.0 

0.0 

0. 1 

0.1 
0.1 

0.1 

0.1 
0.1 

r----------+---- --- - -+----+-----t------t-------1 

IoL=4mA 4.5 - 0.17 0.26 

IoL=5.2rnA 6.o - o. L8 0.26 

0.33 

0.33 

v 

~- --+---- ----t----- -- ~-------- --- -----+-------j-------r-------t-----t-----i 

3-State Output Vn~=VIH or VIL 6 . 0 _ _ +o 5 Off-State Ioz - · 
~rrent Vour=Vcc or GND 

Input Leakage IIN Vm=Vcc or GND 6.0 
Current 

Quiescent 
Supply Current 

Ice 6.0 
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±0.1 

4.0 

±5.0 

±1.0 µA 

40.0 



TC74HC670P-----------------

AC ELECTRICAL CHARACTERISTICS 
~ Ta=25°C Ta=-40"'85°C 

SYMBOL TEST CONDITION UNIT PARAMETER Vee MIN. 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 - 100 195 - 245 
4.5 - 25 39 - 49 

(RA, RB - Qn) tpHL 6.0 - 21 33 - 42 
tpLH 2.0 - 112 220 - 275 Propagation Delay Time 

4.5 - 28 44 - 55 
(WE - Qn) tpHL 6.0 - 24 37 - 47 

Propagation Delay Time tpLH 2.0 - 92 185 - 230 
4.5 - 23 37 - 4p 

(Dn - Qn) tpHL 6.0 - 20 31 - 39 

Minimum Pulse Width 2.0 - 30 75 - 95 
4.5 8 15 19 tw(L) - -

(WE) 6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - - 25 - 30 
ts 4.5 - - 5 - 6 

(Dn - WE) 6.0 - - 5 - 5 
2.0 - - 0 - 0 Minimum Set-up Time 

ts 4.5 - - 0 - 0 
(WA, WB - WE) 6.0 - - 0 - 0 ns 

Minimum Hold 2.0 - 15 50 - 65 Time 
th 4.5 3 10 13 - -

(Dn - WE) 6.0 - 3 9 - 11 

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

(WA, WB - WE) 6.0 - - 0 - 0 

Minimum Latch Time (1) 2.0 - 20 75 - 95 
t1atch 4.S - 5 15 - 19 

(WE - RA, RB) 6.0 - 4 13 - 16 
3-State Output tpzL 2.0 - 52 110 - 140 

tpzH 
RL=lkrl 4.5 - 13 22 - 28 Enable Time 6.0 - 11 19 - 24 

3-State Output tpLZ 2.0 - 68 120 - 150 
RL=lkrl 4.5 - 17 24 - 30 Disable Time tpHZ 6.0 - 14 20 - 26 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance CouT - 10 - - - pF 

Power Dissipation 
Capacitance 

CpD(2) - 44 - - -
Note(l): t1atch is the time allowed for the internal output of the latch to assume 

the state of new data. This is important only when attempting to read from 
a location immediately after that location has received new data. 

(2): CpD 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 ·Vee • frn +Ice 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 

WA/WB 

Dn 

6n 

RA/RB 

'<n 

6ns 

Dn 

WE 

~ 

90% 
50% 
10% 

6ns 

6ns 

6ns 

tTHL 

6ns 

tpHL 

50% 
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TC74HC670P 

Vee 

GND 

Vee 

GND 

Vee 

GND 

Vee 

GND 

tTLH 

Vee 

50% 

GND 

Vee 

GND 

tpLH 

VoH 
50% 50 

VoL 



TC74HC670P-----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

P.G. 

Voe 

Ul) RE 

RL 
Qn 

I IOL 

(NOTB~) 

SUCH A LOGIC LEVEL SHALL BE APPLIED TO 

EACH INPUT THAT THE OUTPUT VOLTAGE STAYS 

IN THE APPOSITE SIDE TO THE SWITCH CONNECTION 

LEVEL. WHEN T!JB OUTPUT IS ENABLED. 

Icc(Opr.) TEST CIRCUIT 

Voe 

P.G. Dl 
Voe 

QA 

* QB 

Cl OTHER QC 
0 INPUTS 

"' QD 

l-

~ 

RE 

Qn 

(sw~GND) 

Qn 

(sw~v00 ) 

) OOITO>' 
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* INPUT WAVEFORM IS THE SAME 

AS THAT IN CASE OF SWITCH­

ING CHARACTERISTICS TEST. 



TC74HC688AP/AF 
8-BIT EQUALITY COMPARATOR 

The TC74HC688A is a high speed cmos 8-BIT 
EQUALITY COMP ARA TOR fabricated with silicon gate 
C2M OS technology. 

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

The TC74HC688A compares two 8-bit binary or BCD 
words applied inputs Po ~P1, and inputs Qo ~Qi, and 
indicates whether or not they are equal. 

A signal active low enable is provided to facilitate 
cascading of several packages to compare of words 
greater than 8 bits 

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

FEATURES: 
•High Speed······························ t 1x1 =17ns(typ.)at Vcc=5V 

•Low Power Dissipation············ Icc=41u\(Max.)at Ta=25°C 

•High Noise Immunity··············· V\J111 = V\Jn.28% Vee (Min.) 
• Output Drive Capability············ 10 LS TTL Loads 

•Symmetrical Output Impedance··· I Im I =loL =4mA(Min.) 

• Balanced Propagation Delays ··· ··· tpur '=< trHL 
• Wide Operating Voltage Range··· Vee (opr. )=2V ~6V 

•Pin and Function Compatible with 74LS688 

TRUTH TABLE 

INPUTS 
-

p, Q G 

P=Q L 

P,.eQ L 

x H 

X : Don't care 
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20 

DIP20 (3020A-P) 

20~ 
1 

MFP20 (F20GA-P) 

PIN ASSIGNMENT 

G 1 20 Vee 

PO 2 19 P=O 

00 3 18 07 

Pl 4 17 P7 
01 5 16 06 

P2 6 15 P6 

02 7 14 05 

P3 13 P5 

03 12 04 
GND 10 11 P4 

(TOP VIEW) 

OUTPUT 

P=Q 

L 

H 

H 



TC74HC688AP/AF ........., _____________ _ 

SYSTEM DIAGRAM 

G 

PO 07 

00 P7 

P1 06 

01 P6 

P2 05 

02 PS 

P3 

03 P4 

P=O 

IEC LOGIC SYMBOL 

COMP 

p 

P=O (lS) P=O 

a 
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---------------TC74HC688AP/AF 

ABSOLUTE MAXIMUM RATINGS 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOLl VALUE UNIT 

Supply Voltage Vee I 2 ~ 6 V ---·----·---·------·--------- +------+----- --- --- --------------+----=---

Input v oitage ___ f-~l:"_ 1 ________ _(l__~_:'::'cc -----1--'v'___-
output Voltage V0u 0 ~ Vee 1 V 

-~?Ji~~8:~~g.~-~~~i:i~raf~~- -- _'I';P~ --~ -~o-;__, ~~~ (~c~:z_ ov )-- -+----0~ ~~ 
I Input Rise and Fall Tnne tr, tr I 0 ~ 500(Vcc=4.5V) l ns 

L l I 0 ~ 4DO(Vcc"6.0V) 

DC ELECTRICAL CHARACTERISTICS 

613 

*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-1 Om W l°C shall be applied 
uutil 300rn \V. 



TC74HC688AP/AF---------------

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLll - 4 8 tTHL 
Propagation Delay Time tpLH - 17 29 J_Pn,it_n-P=Jll !P_HL 

ns 

Propagation Delay Time tpLH - 10 18 J_G-P=Tu_ tilllL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 60 170 - 215 
tpLH 4.5 - 21 34 - 43 (Pn, Qn-P=Q) tpHL 

ns 
6.0 - 17 29 - 37 
2.0 - 40 llO - 140 Propagation Delay Time lpLH 4. 5 - 13 22 - 28 (G-P=Q) lpHL 
6.0 - 10 19 - 24 

Input Capacitance CrN - 5 10 - 10 pF 
Power Dissipation Capacitance. Cpo(l) - 32 - - -

Note Ill Cm 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 l1n)~c PD. v cc. f IN +I cc 
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TC74HC690P 
TC74HC691P 

DECADE COUNTER REGISTER 
4-BIT BINARY COUNTER REGISTER 

TC74HC690P 
TC74HC691P 

The TC74HC690/691 are high speed CMOS COUNTER/REGISTER fabricated with silicon gate 
C2MOS technology. 

They achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipaLion. 

TC74HC690 is BCD DECADE COUNTER, TC74HC691 is 4-BIT BINARY COUNTER, these devices have 
Registers respectively. 
If LOAD input (LOAD) is held "L", DATA input (A 'VD) are loaded in internal counter at 
positive edge of counter clock input (CCK). Ahd at counter mode, internal counter counts 
up at positive edge of counter clock. If counter clear input (CCLR) is held "L", inter­
nal counter cleared asynchronously to counter cl0ck. 

Internal counter's outputs are stored in output register at positive edge of register 
clock (RCK). If register clear input (ifCLR) is held "L", the register cleared asynch­
ronously to register clock. At this point, internal 
counter outputs no change. The outputs (QA '" QD) 
are selected internal counter outputs or register 
outputs respectively by output select input (R/C). 
Two enable inputs (ENT and ENP) and carry output 
(RCO) are provided to enable easy cascading of coun­
ters, which facilities easy implementation of N-bit 
counters without using external gate. 

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

FEATURES: 

High Speed ...•.••.••••• fMAX=33MHz(Typ.) at Vcc=SV 

Low Power Dissipation •••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity •.••••• VNIH=VNIL=28% Vcc(Min.) 

·Output Drive Capability .••••••••••• 15 LSTTL Loads 
(For QA'" QD) 

• Symmetrical Output Impedance 

10 LSTTL Loads 
(For RCO) 

I IoHI =IoL =6mA(Min.) for QA'" QD Output 

IIoHl=IoL=4mA(Min.) for RCO Output 

•Balanced Propagation Delays •••••••.•.••• tpLH~tpHL 

Wide Operating Voltage Range ••••• Vcc(Opr.)=2V"v6V 

Pin and Function Compatible with LSTTL(74LS690/691) 
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1 

DIP20(3D20A-P) 

PIN ASSIGNMENT 

OOLH l 20 Voe 

OOK 2 19 ROO 

A 3 18 Q,A 

B 4 17 Q,B 

0 5 Q,O 

D 6 Q,D 

ENP 7 ENT 

ROLR 8 

ROK 9 a 
GND 10 11 R/c 

(TOP VIEW) 



TC74HC690P 
TC74HC691P 

BLOCK DIAGRAM 

CCK 

LOAD CCLR 

13 2 l 

A 3 

B 
4 

DATA 4-BIT 

c 5 COUNT ER 

6 
D 

7 14 19 
ENP 

ENT 

TRUTH TABLE 

INPUTS 

CCLR LOAD ENP ENT CCK RCLR 

x x x x x x 
L x x x x x 

H L x x _J x 

H H L x _f x 
H H x L s x 
H H !I H I x 
!I x x x t_ x 
x x x x x L 

x x x x x H 

x x x x x x 
X: Don't Care 
Z: High Impedance 

RCK 

x 

x 

x 

x 
x 

x 

x 

x 

s 
L 

RCK RCLR 

8 g 

R/O 

x 

L 

L 

L 

L 

L 

L 

H 

H 

H 

4-BIT 

REGISTER 

OUTPUTS 

G Q,A Q,B Q,C 

H z z z 

L L L L 

L a b c 

L NO CHANGE 
L 

L COUNT UP 

L NO CHANGE 

L L L L 

L a' b' c' 

L NO CHANGE 

a 
12 

R/C 

11 

Q,D 

z 

L 

d 

L 

d' 

OUTPUT 

BUFFER 

(3-STATE) 

18 
Q,A 

17 
Q,B 

16 Q,C 

FUUCTION 

HIGH IMPEDANCE 

COUNTER CLEAR 

L OAll JJA'l'A 

COUNT DI SABLE 
NO CHANGE 

COUNT UP 

NO COUNT 

REGISTER CLEAR 

LOAD REGISTER 

NO CHANGE 

a<v d: The level of steady state input voltage at inputs A"' D respectively. 
a ''Vd ': The level of internal counter outputs respectively, before the most recent 

positive edge of the register clock. 

TC74HC690 RCO=QA • QD • ENT 
TC74HC691 RCO=QA • QB • QC • QD • ENT 
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LOGIC DIAGRAM TC74HC690 

R/C 

RCLR 

CCLR 

ENT -~1~4 ~~~~~~~~~~~~--, 

ENP 

LOAD 

A 

4 
B 

L 

c 5 

L 

D 6 

L 

CCK 

RCK 
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TC74HC690P 
TC74HC691P 

,--------1 

THE SAME 

AS ABOVE I 
I 

L - --- - - -- _J 

THE SAME 

AS ABOVE I 
I 

L - --- ____ J 

1--------, 
I-++---, 

19 
RCO 

17 Q,B 

16 
Q,C 

THE SAME I 15 Q,D 

r--AS ABOVE 
1 

L _______ _J 



TC74HC690P _______________ _ 
TC74HC691P 

LOGIC DIAGRAM 

a 
R/C 

ROLR 

OOLR 

ENT 
14 

ENP 

LOAD 

A 

4 
B 

L 

5 " t 
0 

L 

D 6 

L 

OOK 

ROK 

TC74HC691 
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.---------1 
I 

THE SAME 7 
QB 

AS ABOVE 

THE SAME 16 
QC 

AS ABOVE I 
I 

L - --- ____ J 

,----------, 

THE SAME I ~ 
r-QD 

AS ABOVE I 



----------------- TC74HC690P TC74HC691P 

TIMI NG CHART TC74HC690 

CCLR 

LOAD 

A Wmh(IM 
B ~/ij,,@§J 

I 

c womP~ 
I 

D W/Awi/l 
I 

CCK 

ENP 

ENT 

R/C 

RCK 

RCLR 

Ci 

Q,A 

!ZZl I 
Q.B 

I 

Q,C z@ 
I 

Q,D ?Jllj I 

RCO 
I 

(COUNT OF) I 
INT EHN AL I 
COUNTER I 

Wl«'i MWffiWffi/a& m!/Z0//ff////IJ/Z 
V//~;//# # ;JZ/;0'/@J/Z'l/ZZ!Vffi 

I 

I 

I 

' I I 
I 

~ I I 
I I 

'I I 
I 

I 
17 1B 
I I • 

I I I 

~--,---.-.-,~r------+---~ 
' I I 

11 
9 0 1 

I 

I I I 
I I 
I I 2 3 4 5 I 6 
I I 
14 • 1CLEAH PRE~l!.:1' I :a LEAR 

HIGH 

IMPEDANCE 

I 

_ __,__ __ 
I COUNT 

r--

COUNT J<.:R OUTPUT 

INldHIT COUNT 
~~-1--------i--------,----

1 
I 
I 
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HEOISTJ<cR OUTPUT 
COUNTER 

OUTPUT 



TC74HC690P ________________ _ 
TC74HC691P 

TIM I NG CHART TC74HC691 

A 

B 

c 

w&hp~ 

0%/hld/'.'.I 

D W/Alffil w0~&/IL'i///'.J/mmJ//Zi7/////a 
I 

CCK u-u-lfl_Jl_J -LrUl_ 

ENP 

ENT 

RCK 

I 
I 

'I I 
I 
I I f--+, : 1 I 

,.__----111 ~ L_J~~LJ~: -, : : L_ 
I I ~I -~1~,--~ '--'--'-'-'--'---'---'-, __,_,: ' ' , n ~----<u-

RCO 

(
COUNT oe~, 

lNTEHNAL) 
COUNT EH 

HIGH 

IMPEDANCE 

I 
I 

• 1 CLmAR 
I 

~--+---!r---:1~1 _____ ___, 
I I I 

~--,----!:-;lr------'---~ 
I I I 

: I r--l~-,--....,....._--.---'-+--------~ 
113 I 14 15 o 1 

'I I 
I I 

2 5 I 
I 1 I 

PR!SETI I 
1 COUNT I INHI4IT 

I I 

COUNtER OUTPUT 

I I 
I I 
IA 
llJLEAR 
I 

I 
I 

3 4 

COUNT 

6 

I COUNTER 
I 

---~----i • I 

I 

I REGISTER OUTPUT I • OUTPUT 

I 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL RATING UNIT 

Supply Voltage Range Vee -0.5 '\; 7 

v DC Input Voltage VIN -0.5o_,Vcc+0.5 
t---· --·------·---------+----

~- Outpllt'J_ol tag!O _ _ v_o_.u __ T·-l----0.5 o_, Vcc+0.5 
input Diode Current lIK 

!---------·----·-·--- ----+-------l------------' 
±20 

Output Diode Current IoK ±20 
J--·· -- . --·-- -----+--------~ 

DC Output (RCO) ±25 ·-- ----- IouT 
Current (QA o_, QD) ±35 

mA 

r-·--·------------ -- - -------+-----------< 
DC Vee/Ground Current Ice ±70 

1-----"·--------------+----+--------+--------l 
Power Dissipation PD 500'' mW 

t------ ·- ---- ·-- -- ---·------ ---·--··---+--·------ ---------i 
Storage Temperature TsTG -65 o_, 150 

\--------------
Le ad Temperature(lOsec) TL 300 

oc 

TC74HC690P 
TC74HC691P 

1, 500mW in the range of Ta=-40°C o_, 65 °C and from Ta=65 °C up to 85 °C derating factor of 
-10mW/°C shall be applied until 300mW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\; 6 

Input Voltage VIN 0 o_, Vee v 
1-------------------+------- \----- ---' 
Output Voltage VouT O '\; Vee 

·--~--.+------+-- ------'-----' 

Operating Temperature Topr -40 o_, 85 °C 
t--·--·---------------+----·---i--------

Occl000(Vcc=2.0V) 
Input Rise and Fall Time tr, tf O o_, 500 (Vcc=4. 5V) ns 

o '\; 4oocvcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
~ 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 

Input Voltage 
Vrn 4.5 

6.0 

Low-Level 2.0 

Input Voltage VIL 4.5 
6.0 

I----

VIN=Vrn 2.0 
IoH=-20µA 4.5 

High-Level 
or VIL 6.0 

VOH QA cu QD 
IoH=-6mA 4.5 

Output Voltage IoH=-7.8mA 6.0 

RCO 
IoH=-4mA 4.5 

IoH=-5.2mA 6.0 

621 

Ta=25°C 
MIN. TYP. 

1.5 -
3.15 -
4.2 -
- -
- -
- -

1.9 2.0 
4.4 4.5 
5.9 6.0 

4.18 4.31 

5.68 5.80 

4.18 4.31 

5.68 5.80 

Ta=-4Qo_,85°C UNIT 
MAX. MIN. MAX. 

- 1.5 -
- 3.15 -
- 4.2 -

0.5 - 0.5 
1.35 - 1.35 
1.8 - 1.8 
- 1.9 -
- 4.4 - v 
- 5.9 -
- 4.13 -
- 5.63 -
- 4.13 -
- 5.63 -



TC74HC690P _______________ _ 
TC74HC691P 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
,-----! Ta=25°C Ta=-40'v85°C 
Vee 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

Vrn=Vrn 2.0 - 0.0 0.1 - 0.1 
IoL =20µA 4.5 - o.o 0.1 - 0.1 

Low-Level or VIL 6.0 - 0.0 0.1 0.1 -
Output Voltage 

VOL QA-v QD IoL=6mA 4.5 - 0.17 0.26 - 0.33 v 
IoL=7.8mA 6.0 - 0.18 0.26 - 0.33 

RCO IoL=4mA 4.5 - 0.17 0.26 - 0.33 
IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

.... ··-

3-State Vrn=Vrn or VIL 
Off Leak Ioz 6.0 - - ±0.5 - ±5.0 
Current VouT=Vcc or GND 

lnput Leakage 
Im Vrn=Vcc or GND 

µA 
Current 6.0 - - ±0.1 - ±1.0 

Quiescent Ice Vrn=Vcc or GND 
Supply Current 6.0 - - 4.0 40.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF INPUT t -tf-6ns) ' r- -

PARAMETER SYMBOL 
,-----! Ta=25°C Ta=-40'v85°C 

TEST CONDITION UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time tTLH 2.0 - 25 60 - 75 

(Q) tTHL 
4.5 - 7 12 - 15 
6.0 - 6 10 - 13 

Output Transition Time tTLH 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

(RCO) tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 136 265 - 330 

(CCK - Q) tpHL 
4.5 - 34 53 - 66 
6.0 29 45 - 56 

Propagation Delay Time tpLH 2.0 - 148 285 - 355 

(RCK - Q) tpHL 
4.5 - 37 57 - 71 ns 
6.0 - 31 48 - 60 

Propagation Delay Time tpLH 2.0 - 128 250 - 315 

(CCK - RCO) tpHL 
4.5 - 32 50 - 63 
6.0 - 27 43 - 54 

Propagation Delay Time tpLH 2.0 - 104 200 - 250 

(R/C - Q) tpHL 
4.5 - 26 40 - 50 
6.0 22 34 - 43 

Propagation Delay Time tpLH 
2.0 - 56 110 - 140 

(ENT - RCO) tpHL 
4.5 - 14 22 - 28 
6.0 - 12 19 - 24 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION .---I 

Vee 

Propagation Delay Time 2.0 

(CCLR - Q) 
tpHL 4.5 

6.0 
---------·· 

Propagation Delay Time 2.0 

(C-CLR - RCO) tpLH 4.5 
6.0 

·-~-· ----·-

I Pro~agation Delay Time 2.0 

(RCLR - Q) 
tpHL 4.5 

6.0 
----~ 

Maximum Clock 2.0 

Frequency fMAX 4.5 
6.0 

----- --

Minimum Pulse Width tw(H) 2.0 

(CCK, RCK) tw(L) 
4.5 

f--- -----·-
6.0 

Minimum Pulse Width 2.0 

(CCLR, RCLR) tw(L) 4.5 
6.0 
2.0 

Minimum Removal Time trem 4.5 
6.0 

Minimum Set up Time 2.0 

(LOAD, 
ts 4.5 

ENT, ENP) 6.0 

Minimum Set up Time 2.0 

(A, B, c, D) 
ts 4.5 

6.0 

Minimum Set up Time 2.0 

(CCK - RCK) ts 4.5 
6.0 

2.0 
Minimum Hold Time th 4.5 

6.0 
--

3-State Output tpzL 2.0 
RL=lk[l 

Enable Time tpzH 4.5 
6.0 

3-State Output tpLZ 2.0 

Disable Time tpHZ RL=lkQ 4.5 
6.0 

Input Capacitance Cm 
Power Dissipation c (1) 
Capacitance PD 

623 

Ta=25°C 

MIN. TYP. MAX. 

- 160 305 
- 40 61 
- 12 52 

- 132 255 

- 33 51 
- 28 44 

- 148 285 

- 37 57 
- 31 48 
4 8 -

20 30 -
24 35 -
- 40 100 

- 10 20 
- 9 17 
- 44 100 

- 11 20 
9 17 

- - 25 

- - 5 
5 

- 80 175 
- 20 35 

17 30 

- 48 125 

- 12 25 
10 21 

- 76 175 

- 19 35 
- 16 30 

- - 0 

- - 0 
- - 0 
- 72 145 
- 18 29 

15 25 

- 92 170 
- 23 34 
- 20 29 

- 5 10 

- 80 -

TC74HC690P 
TC74HC691P 

Ta=-40<c85°C UNIT 
MIN. MAX. 

- 380 
- 76 
- 65 

- 320 

- 64 ns 
54 

- 355 

- 71 
60 

3 -
16 - MHz 
19 -
- 125 

- 25 
- 21 

- 125 

- 25 
- 21 

- 30 

- 6 

- 5 

- 220 

- 44 
37 

- 160 

- 32 ns 

27 

- 220 

- 44 
- 37 
- 0 

- 0 
- 0 

- 180 

- 36 
31 

- 215 
- 43 

37 

10 
pF 

- -



TC74HC690P ________________ _ 
TC74HC691P 

Note (1): Cpn is defined as the value of internal equivalent capacitance of IC which 

is .calculated from the operating current consumption without load (ref er to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Part l) 

CCK, 
RCK 

Q, 
CARRY 

LOAD 

A-D 

COK 

twL 

--~~-Vee 
50% 

GND 

tnlL 
---t--­

J----trc=-:i.- '---Voll 
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CCLR, 

RCLR 

CCK, 
RCK 

Q, 

CARRY 

r------- Vee 
50% 

~-~-r--------- GND 

tr em 

,---- Vou 

50% 

'-----' ---- VOL 

(Fix Maximum count) 

Voe 
ENT 50% 

GND 

CARRY 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Part 2) 

Vea 

ENT, 

ENP 
~ 50% jvaa 

CCK I 
50% 

I 
~~~~ l~t------ GND 

~-Vea 
- ...J GND 

ta th 

Vea 

~5D% \_ GND 

CCK 

50% 
RCK 

x : 
6ns 6ns 

Vea 

R/o 

GND 

, tpHL tpLH,tpHL 

VoH 
Q, 50% 

VOL 

tpLZ• tpzL 

The lkQ load resistors should be connected 
between outputs and Vee line and the SOpF 
load capacitors should be connected between 
outputs and GND line. 
All inputs except G input should be con­
nected to Vee line or GND line such that 
outputs will be in low logic level while 
G input is held low. 

50% 

GND 

Q. 50% 
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GND 

VoH 

VoL 

tpHZ• tpzH 

The lkQ load resistors and the SOpF 
load capacitors should be connected 
between each output and GND line. 
All inputs except G input should be 
connected to Vee or GND line such that 
output will be in high logic level 
while G input is held low. 

Vea 

50% 50% 
GND 

Q. 50% 

VoL 
tpzH tpHZ 
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Icc(Opr.) TEST WAVEFORM 

CCLR 

RCLR Q,A 

LOAD 

ENT Q,B 

ENP 

G Q,C OUTPUT 
INPUT OPEN 6ns 6ns 

OOK 

:J:' RCK Q,D \.l.-."" 
0% ·vv 

A IN 

B RCO 
% 

c 

D 

R/o 
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TC74HC692P 
TC74HC693P 

DECADE COUNTER REGISTER 
4-BIT BINARY COUNTER REGISTER 

TC74HC692P 
TC74HC693P 

The TC74HC692/693 are high speed CMOS COUNTER/REGISTER fabricated with silicon gate 
C2MOS technology. 

They achieve the high speed operation similar to equivalnet LSTTL while maintaining 
the CMOS low power dissipation. 

TC74HC692 is BCD DECADE COUNTER, TC74HC693 is 4-BIT BINARY COUNTER, these devices have 
Registers respectively. 
If LOAD input (LOAD) is held "L", DATA input (A"" D) are loaded in internal counter at 
positive edge of counter clock input (CCK). And at counter mode, internal counter 
counts up at positive edge of counter clock. If counter clear input (CCLR) is held "L", 
internal counter cleared synchronously to counter clock. 

Internal counter's outputs are stored in output register at positive edge of register 
clock (RCK). If register clear input (RCLR) is held "L", the register cleared synch­
ronously to register clock. At this point, internal 
counter outputs no change. The outputs (QA°" QD) are 
selected internal counter outputs or register outputs 
respectively by output select input (R/C). 
Two enable inputs (ENT and ENP) and carry output (RCO) 
are provided to enable easy cascading of counters, 
which facilities easy implementation of N-bit counters 
without using external gate. 

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

FEATURES: 

High Speed •..••••.•.••.. fMAX=33MHz(Typ.) at Vcc=SV 

Low Power Dissipation •..••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ..•.•... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability •..••..••..••• 15 LSTTL Loads 
(For QA°" QD) 

• Symmetrical Output Impedance 

10 LSTTL Loads 
(For RCO) 

I IoH I = IoL =6mA (Min.) for QA °" QD Output 

IIoHl=IoL=4mA(Min.) for RCO Output 

Balanced Propagation Delays ...••.......•.• tpLH~tpHL 

Wide Operating Voltage Range ••••••• Vee (Opr.) =2V °" 6V 

Pin and Function Compatible with LSTTL (74LS692/693) 
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20 

DIP20(3D20A-P) 

PIN ASSIGNMENT 

COLR 1 20 Voe 

CCK 2 19 RCO 

A 3 18 QA 

B 4 17 QB 

c 5 16 QC 

D 6 15 QD 

ENP 7 14 ENT 

RCLR 8 13 I.OAD 

RCK 9 12 a 
GND 10 11 R/c) 

(TOP VIEW) 
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TC74HC693P 

BLOCK DIAGRAM 
CCK 

LOAD CCLR 

13 2 

A 3 

4 
B 

DATA 4- BIT 
5 COUNT ~!R c 

6 
D 

7 14 19 
ENP 

ENT 

TRUTH TABLE 

INPUTS 

·aCLR LOAD ENP ENT CCK RCLR RCK 

x x x x x x x 
-·-

L x x x s x x 

H L x x _I x x 

H H L x r x x _J 

H H x L s x x 

H. fl H H s x x 
H x x x l.._ x x 
x x x x x L s 
x x x x x H _f 

x x x x x x t_ 

X: Don't Care 
Z: High Impedance 

R/C 

x 

L 

L 

L 

L 

L 

L 

H 

H 

H 

RCK 

9 

RCLR 

8 

4-BIT 

REG I STER 

OUTPUTS 

a Q.A Q.B QC 

H z z z 

L L L L 

L a b c 

L NO CHANGE 
L 

L COUNT UP 

L NO CHANGE 

L L L j, 

L a' b' c' 

L NO OHAN GE 

Q.D 

z 

L 

d 

L 

d' 

G 

12 

R/C 

11 

18 
Q.A 

OUTPUT 

BUFF ER 

(3-STATE) 

17 
Q.B 

16 Q.C 

15 
Q.D 

FUUCTION 

HIGH IMPEDANCE 

COUNTER CLEAR 

LOAD DATA 

UOUN'l' Dlt:AbLH: 
NO CHANGE 

COUNT UP 

NO COUNT 

REGISTER CLEAR 

LOAD REGISTER 

NO CHANGE 

a'" d: The level of steady state input voltage at inputs A'" D respectively. 
a' '"d': The level of internal counter outputs respectively, before the most recent 

positive edge of the register clock. 

TC74HC692 
TC74HC693 

RCO = QA • QD • ENT 
RCO = QA • QB • QC • QD • ENT 

628 



LOGIC DIAGRAM TC74HC692 

B -~-+---+---+r_-_-l--~-~---_-_~~~~~~~~~~ 

L 

D 

TC74HC692P 
TC74HC693P 

INTERNAL 

(). ((i) 

L x s L H 

H H s H L 

H L s L H 

H x t_ NCJ CHANGE 

19 
,,:X>---i--t-f-~~-~~~~~~--+-=--- RCO 

18 
QA 

17 
QB 

16 
QC 

THE SA11E I 

a CK 
AS ABOVE ~ 

F/F 

~-______,r L_ - - - - - _ J 
QD 

CCK_~; 

RCK~a 
L--[)o-{>o--- -a 
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TC74HC692P ________________ _ 
TC74HC693P 

LOGIC DIAGRAM TC74HC693 

o -------...., ,,,,___ __ --1 >o------------1 
R/C --------; xi-~---y >---------------, 

ROLR 
TRUTH TABLE OF INTERNAL 

R D OK Q, (Q) 

L x s L H 

H H s H L 

H L s L H 

H x L. NO CHANGE 

X>---t-+-t----------r-1- 9 ROO 
A 

r---------, 

1-++-t--''-f "'"""'\ I 

18 QA 

B 

THE SAME 
I 17 

QB 
AS ABOVE I 

I I 
L ________ __! 

0 ,- -------.. 
THE SAME 

16 
AS ABOVE QO 

D 

THE SAME I 
I 15 

L - ~ ~:O~~JL::_ QD 
DOK 

RCK~: 
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----------------- TC74HC692P TC74HC693P 

TIMING CHART TC74HC692 

CCLR---

LOAD---~ 

A /uJJJ/ijl/j 
B w~,0;%l 

c W§PJl/8 
D WWM 
CCK 

ENP 

ENT 

R/C 

RCK 

RCLR 

G 

QA 

~//ij/W/$$0//$ al/0WIV l//2IZ 
Wffio/m/@ff#/0'/ §lfl'ffi§lft ///$107/ 

I 
I 

I 

QB -wj ~--'--~r---;i'--~~---,--,--~ 
I I I I I I 

QC WLI 
I 

~~~~ : ,~~-

QD 7JZzj ....I--'-""-'-+-~: ----1-1
111 I i ,'-------!---~ 
I I I 

RCO 

(COUNT OF) 

I ,---, 'I I 
---+----1-:7--'--[s---'J._o I --1..i.-__ __._ 2 3 4 5 I 6 

I I I INTERNAL 
COUNTER 

HIGH 

IMPEDANCE 

A. A. I I • 
CLEAR PRESET[ 1 CLEAR 

I COUNT COUNT 

INHIBIT 

COUNTER OUTPUT REGISTER OUTPUT 
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TC74HC693P 

TIMING CHART TC74HC693 

CCLR 

LOAD 

A ffio/ma 
B 01/ffffM 

V/j0//ijnoN 'T cARE,UNTIL LOAD GoEs L'ow;::/7/~L'/ 

~h"Pff/mm;IZ'iff;/0/11/!0/A 

c vff/#ffi!J t'.0///m~ffi'i///7fl//!lffilff070'fl/a 

D ZZ227L2Z'Zl w/&1/#ffi'l ffe/§///ZZl/uffi/ & uJV///A 
l_f1_;'LJ'u'Ln_r1sl_I'u'Lr1J-.ul_Jl_r,L 

I ' 

LJ 

I~ 
' I 

LJI 

L 

' I 
' I 

12 

I 

RCO ~-+-~-'~~:~~--'r-l'--~..__~~--'--+-~~~~~~~~ 
1 

I 
3 4 51 6 

I 

I I 
1cLtAR 

(
COUNT OF) I il3 [14 15 0 
INTERNAL I I [ 
COUNTEH l j,_ f I 

' COUNT CLEAR PRESETl____ ______ -1--IN-H_l B_· I_T_,__ _______ ,__ __ _ 

I I HIGH 

IMPEDANCE I I COUNTER OUTPUT I 
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TC74HC693P 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL RATING UNIT 

Supply Voltage Range Vee -0. 5 '\, 7 
··---- ··--------~ 

DC Input Voltage Vrn -o. 5 "'Vcc+o. 5 v 
---------------·-- ____ ,__ 

--------------- ·----- --------- ---·-· 

DC Output Voltage VouT -o. s"' Vcc+o. s 
·--

Input Diode Current IrK ±20 
---·----~~--------- ---Output Diode Current IoK ±20 

Voe Voo11-1 

---l ' INPUT louTPUT 
r----

DC Output ~) ±25 rnA 

Current _ (QA"' QD) 
IouT r--------------j 

±35 

I 

---I 

* DC Vee/Ground Current Ice ±70 GND GND 
_J 

Power Dissipation PD 500* mW 
-------

Storage Temperature TSTG -65 '\, 150 
----·--- t----- oC 
Lead Temperature(lOsec) TL 300 

;, 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. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 

Input Voltage VIN 0 '\, Vee v 
Output Voltage VouT 0 '\, Vee 

Operating Temperature To pr -40 '\, 85 oc 
i-----

O<ulOOO(Vcc=2.0V) 
Input Rise and Fall Time tr,tf 0 '\, 500 (Vcc=4. 5V) ns 

o"' 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 
,---- Ta=25°C Ta=-40<u85°C SYMBOL TEST CONDITION UNIT 
Vee MIN. TYP, MAX. MIN. MAX. 

High-Level 2.0 1.5 - - 1. 5 -
Input Voltage 

Vrn 4.5 3.15 - - 3.15 -
6.0 4.2 - - 4.2 -

Low-Level 2.0 - - 0.5 - 0.5 

Input Voltage VIL 4.5 - - 1.35 - 1.35 
6.0 - - 1.8 - 1.8 

Vrn=Vrn 2.0 1.9 2.0 - 1.9 -
IoH=-20µA 4.5 4.4 4.5 - 4.4 - v 

High-Level 
or VrL 6.0 5.9 6.0 - 5.9 -

VOH QA"' QD 
IoH=-6mA 4.5 4.18 4.31 - 4.13 -

Output Voltage IoH=-7.8rnA 6.0 5.68 5.80 - 5.63 -
RCO 

I 0H--4rnA 4.5 4.18 4.31 - 4.13 -
Im1=-5. 2rnA 6.0 5.68 5.80 - 5.63 -
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DC ELECTRICAL CHARACTERISTICS (Continued) 
r-- Ta=25°C Ta=-40'"85°q 

PARAMETER SYMBOL TEST CONDITION Vee UNIT 
MIN. TYP. MAX. MIN. MAX. 

Vrn=Vrn 2.0 - 0.0 0.1 - 0.1 
IoL=20µA 4.5 - o.o 0.1 - 0.1 

Low-Level 
or VrL 6.0 - o.o 0.1 - 0.1 

loL=6mA 4.5 - 0.17 0.26 - 0.33 v 
Output Voltage VoL QA'" QD 

IoL=7.8mA 6.0 - 0.18 0.26 - 0.33 
·---

IoL=4mA 4.5 - 0.17 0.26 - 0.33 
RCO 

IoL=5.2mA 6.0 0.18 0.26 0.33 - -
I----

3-State Vrn=Vrn or v1L 
Off Leak 1oz 6.0 - - ±0.5 - ±5.0 
Current VouT=Vcc or GND 

Input Leakage Im Vrn=Vcc or GND 6.0 - - ±0.l - ±1.0 µA 
Current 
tq\liescent 1cc Vrn=Vcc or GND Supply Current 6.0 - - 4.0 - 40.0 

AC ELECTRICAL CHARACTERISTICS (C 50 F INPUT 6 L= 1p_l ' tr=tf= ns 
Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

Output Transition Time tTLH 2-.0 - 25 60 - 75 
4.5 - 7 12 - 15 

(Q) tTHL 
6.0 6 10 13 - -

Output Transition Time tTLH 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

(RCO) tTHL 
6.0 I 13 - 16 -

tpLH 2.0 - 132 260 - 325 
Propagation Delay Time 4.5 - 33 52 - 65 

(CCK - Q) tpHL 
6.0 - 28 44 - 55 

Propagation Delay Time tpLH 2.0 - 136 260 - 325 

4.5 - 34 52 - 65 
(RCK - Q) tpHL 6.0 - 29 44 - 55 ns 

Propagation Delay Time tpLH 
2.0 - 108 210 - 265 

4.5 - 27 42 - 53 
(CCK - RCO) tpHL 6.0 - 23 36 - 45 

tpLH 2.0 - 92 180 - 225 
Propagation Delay Time 

tpHL 
4.5 - 23 36 - 45 

(R/C - Q) 6.0 - 20 31 - 38 

Propagation Delay Time tpLH 2.0 - 48 95 - 120 

4.5 - 12 19 - 24 
(ENT - RCO) tpHL 6.0 - 10 16 - 20 
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AC ELECTRICAL CHARACTERISTICS (Continued) 
,---- Ta=25°C Ta=-40"-85°C PARAMETER SYMBOL TEST CONDITION 
Vee 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

Maximum Clock 
2.0 4 8 - 3 -

fMAX 4.5 20 30 - 16 - MHz 
I 

Frequency 
6.0 24 35 - 19 -- . ·-· 

Minimum Pulse Width tw(H) 2.0 - 48 125 - 160 
4.5 - 12 25 - 32 

(CCK, RCK) tw(L) 
6.0 10 21 27 - -
2.0 - 68 150 - 190 

Minimum Set-up Time ts 4.5 17 - 30 - 38 
(LOAD, ENT, ENP) 6.0 - 14 26 - 33 

Minimum Set-up Time 2.0 - 48 125 - 160 
ts 4.5 - 12 25 - 32 

(A, B, C, D) 6.0 - 10 21 - 27 
2.0 - 48 125 - 160 

Minimum Set-up Time 
ts 4.5 - 12 25 - 32 

(CCLR, RCLR) 6.0 - 10 21 - 27 ns 

Minimum Set-up Time 2.0 - 68 150 - 190 
ts 4.5 - 17 30 - 38 

(CCK - RCK) 6.0 - 14 26 - 33 
2.0 - - 0 - 0 

Minimum Data Hold Time th 4.5 - - 0 - 0 
6.0 - - 0 - 0 

3-State Output Enable tpzL 
2.0 - 64 130 - 165 

RL=lk'1 4.5 - 16 26 - 33 
Time tpzH 6.0 - 14 22 - 28 

r--
tpLZ 2.0 - 80 145 - 180 3-State Output Disable RL=lk&< 4.5 20 29 36 - -

Time tpHZ 6.0 - 17 25 - 31 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance couT - 10 - - - pF 

Power Dissipation CpD(l) - 95 - - -
Capacitance 

Note (1): CpD 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. 

Ice (Opr.) = CpD . Vee • frn +Ice 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Part 1) 

CCK, 
RCK 

Q,, 

CARRY 

LOAD 

A-D 

CCK 

Q. 

ENT, 
ENP 

OCK 

Q, 

tTLH 

tpJ.H 

ts th 

~ 
~ 

ts 

x 

tTllL 

VoL 

tpl!J. 

OND 

Vee 

50% 

---- OND 

VoH 

VoL 

: 

CCLR 
RCLR 

CCK, 
RCK 

Q,, 
CARRY 

(Fix Maximum 

ENT 

CARRY 

Vee CeK 

OND 

Vee 

ReK 

OND 

Voll 

VoL 
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50% 

GND 

GND 

count) 

Vee 

50% 50% 

OND 

VoH 

50% 

Var. 
tpLH tpHL 

Vee 
I 
50% 

I 
- _J OND 

ts th 

Vee 

50% 

OND 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Part 2) 

6ns 6na 

!~./iJ 

10% OND 

50% 

tpLZ• tpzL 

The lk>l load resistors should be connected 
between outputs and Vee line and the SOpF 
load capacitors should be connected between 
outputs and GND line. 
All inputs except G input should be con­
nee ted to Vee line or GND line such that 
outputs will be in low logic level while 
G input is held low. 

Yoo 
- 50% - 50% 

'----~'-1------ OND 

Q. 
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tpHZ• tpzH 

The lk>l load resistors and the SOpF 
load capacitors should be connected 
between each output and GND line. 
All inputs except G input should be 
connected to Vee or GND line such that 
output will be in high logic level 
while G input is held low. 

~----Voe 

- 50% 

'-----J+------ OND 
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Icc(Opr.) TEST WAVEFORM 

Vee 

CCLR 

RCLR QA 

LOAD 
ENT QB 

ENP 

Ci QC OUTPUT 
INPUT OPEN 6ne 6ne 

CCK 

RCK QD r-- Vee 
A 

B RCO 
- 10% --- GND c 

D 

R/C 
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TC74HC697P 

U/D DECADE COUNTER/REGISTER (3-STATE) 
U/D 4-BIT BINARY COUNTER/REGISTER (3-STATE) 

TC74HC696P 
TC74HC697P 

The TC74HC696/697 are high speed CMOS up/down counters fabricated with silicon 
gate C2MOS technology. They achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. TC74HC696 is BCD DECADE 
COUNTER, and TC74HC697°is 4-BIT BINARY COUNTER. Both devices have registers respec­
tively. They count at positive edge of counter clock input (CCK) when selected at 
"Counter Mode". If input U/i) is held "H", internal counter counts up, and held "L", 
counts down. Internal counter 1 s outputs are me.moried in output register at positive 
edge of register clock (RCK). The outputs (QA"' QD) are selected internal counter 
outputs or register outputs respectively by output select input (R/C). Their clear 
function are cleared asynchronously to clock. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES 

High Speed ••••.•••••••••• fMAX=33MHz(Max.) at Vcc=5V 

Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ••••••••• VNIH=VNIL=28% Vcc(Min.) ~~~~~~~~~~~~~---' 

Output Drive Capability •••• 10 LSTTL Loads (For RCO) 
15 LSTTL Loads (For QA"' QD) 

• Symmetrical Output Impedance •••• !IoH!=IoL=6rnA(Min.) 
For QA-v QD Output 

!IoHl=IoL=4rnA(Min.)For RCO Output 

Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

Wide Operating Voltage Range ••••••• Vee (Opr.) =2v"' 6V 

Pin and Function Compatible with LSTTL (74LS696/697) 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5"' 7 v 
!----------------- -------11--------- --~-----+--------< 

DC Input Voltage VIN -0. 5 'V Vcc+O. 5 v 
t-- -------+-----+-------------+------< 
DC Output Voltage VouT -0.5 "'Vcc+0.5 V 

I- -----t-- ----+-----------+----! 
Input Diode Current IIK ±20 mA 

t---
Output Diode Current IoK ±20 mA 
f------------------+-----+-----------+------t 

DC Output Current 
±35 (QA"' QD) 
±20 (RCO) 

rnA 
!---------------- ---t----- --1------------1-------t 

DC Vee/Ground Current Ice ±70 rnA 
500* mW Power Dissipation PD 

r--------------------+----------+----------1----t 
Storage Temperature Tstg -65 'V 150 oc 

-+----------+-----t 

Lead Temperature lOsec TL 300 oc 

'~ 500mW in the range of Ta=-40°C'V65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
un t i1 300mW. 
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TC74HC696P ________________ _ 
TC74HC697P 

TRUTH TABLE 

INPUTS OUTPUTS 
CCLR LOAD ENP ENT CCK U/D RCK R/01 G Q.A Q.B Q.C Q.D FUNCTION 

x x x x x x x x H z z z z HIGH IMPEDANCE 

L x x x x x x L L L L L L CLEAR COUNTER 

H L x x s x x L L a b c d LOAD COUNTER 

H H H x s x x L L 
NO CHANGE NO COUNT 

H H x H s x x L L 

H H L L _r H x L L COUNT UP COUNT UP 

H H L L s L x L L COUNT DOWN COUNT DOWN 

H x x x t_ x x L L NO CHANGE NO COUNT 

x x x x x x s H L a' b' o' d' LOAD REGISTER 

x x x x x x t_ H L NO CHANGE NO LOAD 

X: Don't care 
Z: High Impedance 

a"' d The level of steady state inputs at inputs A through D respectively. 
a' "' d' : The level of steady state outputs at internal counter outputs QA' through 

QD' respectively. 

RCO Function 
TC74HC696 
TC74HC697 

BLOCK DIAGRAM 

DATA 

RCO=(UP•QA•QD•ENT + UP•QA•QD•ENT) 
RCO=(UP•QA•QB•QC•QD•ENT + UP•QA•QB•QC•QD•ENT) 

LOAD DOK OOLR U/LJ 

13 2 8 l 

A 3 

B 4-BIT 

c COUNTER 

D 

114 7 19 
ENT 

ENP 

RCK 

9 

4-BIT 

REGISTER 
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G we 
12 ll 

OUTPUT 

BUFFER 

( 3-STATE) 

18 
Q.A 

17 
Q.B 

16 Q.C 

15 Q.D 

RciO 



LOGIC DIAGRAM TC74HC69(; 

I 

a~ 
f\/C~ 

RCK ---"-t> 
CCI.JR 8 

CCK 

A 
</>6 

B 

¢2 

U/D ¢3 

¢4 

ENP ¢5 

11 

r 

641 

TC74HC696P 
TC74HC697P 

THE SAME 

AS ABOVE 
_______ _J 

THE SAME 

18 
(\A 

(\B 

AS ABOVE : 16 Q,O 

L _____ _J 

-, 
THE SAME I I 15 
AS ABOVE 1--- (\D 
______ _J 
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LOGIC DIAGRAM 

CCLR 

CCK 

A 
¢6 

B 
4 

¢6 

U/b 

TC74HC697 

~ ~H---d>-' 

~ 

¢4 

i5 '-------<L../ 

LOAi)-±.!~--1-d':>.-+.-Do-- ~ 
ENT-.!!~l'>--J.----------------~ 
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19 RCO 

18 Q.A 

THE SAME 

AS ABOVE 17 
Q.B 

_______ _J 

I 
THE BAME 
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I 
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----------------- TC74HC696P 
TC74HC697P 

TIMING CHART TC74HC696 

V///fl/////T/////fl/Z/JTl/Tl/fl/////lfl/Z 
VI/// ///TIZ//fl~flZ/l/// //fl// ///7 ///71/Z 

I 
I I 
I 
I 

--+-~-+-: ~~n-~~---~--+-l~rtJl~~~-

I LJ 
17 B 9 0 1 

I 

1 COUNT UP 
CLEAR PRESET1 • 

INHIBIT •I 

COUNTER OUTPUT 

2 I 

I 
I .. , 
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I I 
I I 

INHIBIT•: , 

I 

I 

tz :z: : 2 
I I LJ I I 

0 91817 6 

I 

HIGH IMPEDANCE 

COUNT DOWN 

I REGISTER OUTPUT l_QOUNTER OUTPUT 



TC74HC696P _______________ _ 
TC74HC697P 
TIMING CHART TC74HC697 

V//////2Z po,N'i ;c/iE 'u,N~I~ ~o~~ ~o~s :Lqw 7/727~///'?Z 

Vl///T//flJ//flJl/2//7//Z//Z?/J/J ///?/ 

VTll/ZlZlZllfl/// l//~!777//ZZ/IZ//J/2/ 

I I 

-+---'-'--r-----'rl~----1----1-~1~11.Il,_,_~~~~ 

RCO 

(
COUNT OF) 
INTERNAL 
COUNTER I 

~ 
CLEAR 

I 
l~ I 14 

I I 
A I 

I I 
---~ 

LJ 
15 0 1 2 

PRESET COUNT UP 
~~~~~~---i 

I 
I 

I I 
I 

I 
I 

I I 
I 

I 

I 1 

I 

~:~ //; 

rz; ·. 711 

VIL 7/ 
LJ I 
o 15 I 14 I 13 12 

I I 
l I 

I HIGH IMPEDANCE 

INHIBIT ~INHIBIT COUNT DOWN 
I 

I 
COUNTER OUTPUT I REGISTER OUTPUT I· COUNTER OUTPUT 

1· 
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_________________ TC74HC696P 
TC74HC697P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 "' 6 
1---·-- . -·- ·----- ·- - ----·-- ··-+---c,-----+---------< 
Input Voltage VIN 0 "' Vee v 
Output Voltage VouT o "' Vee 

Operating Temperature Topr -40 "' 85 oc 
!--------------- --r-----+-----·---t---1 

Input Rise and Fall Time 
Oo.,lOOO(Vcc=2.0V) 

tr, tf o"' 500 (Vcc=4. 5V) 
0 '\, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
Vrn 

Input Voltage 

Low-Level 
Input Voltage 

VIL 

f---

Vrn=Vrn 
IoH=-20µA 

or VIL 
High-Level 

VoH IoH=-6mA 
QA"' QH 

Output Voltage IoH=-7.8mA 

RCO Iow-4mA 

IoH=-5.2mA 

Vrn=Vrn 

or VIL 
IoL=20µA 

Low-Level 
VoL 

QA"' QH 
IoL=6mA 

Output Voltage IoL=7.8mA 

- IoL=4mA 
RCO 

IoL=5.2mA 

3-State Output 
Off-State Ioz Vour=Vcc or GND 
Current 

Input Leakage Im Vrn=Vcc or GND 
Current 

Quiescent 
Ice Vrn=Vcc or GND Supply Current 

645 

ns 

r-

Vee 

2.0 
4.5 
6.0 
2.0 
4.5 
6.0 
2.0 
4.5 
6.0 

4.5 
6.0 

4.5 
6.0 

2.0 
4.5 
6.0 
4.5 
6.0 

4.5 

6.0 

6.0 

6.0 

6.0 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

f Vcc 

IN~~+--

1ND 

j OU'.l'PU1' 

I 

* _J 

Ta=25°C Ta=-4Q'V85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

1.5 - - 1.5 -
3.15 - - 3.15 -
4.2 - - 4.2 -
- - 0.5 - 0.5 
- - 1.35 - 1.35 
- - 1.8 - 1.8 

1.9 2.0 - 1.9 -
4.4 4.5 - 4.4 -
5.9 6.0 - 5.9 -
4.18 4.31 - 4.13 -
5.68 5.80 - 5.63 -

v 
4.18 4.31 - 4.13 -
5.68 5.80 - 5.63 -
- o.o 0.1 - 0.1 
- 0.0 0.1 - 0.1 
- 0.0 O.l - 0.1 
- 0.17 0.26 - 0.33 

- 0.18 0.26 - 0.33 

- 0.17 0.26 - 0.33 

- 0.18 0.26 - 0.33 

- - ±0.5 - ±5.0 

1---

- - ±0.1 - ±1.0 µA 

- - 4.0 - 40.0 



TC74HC696P _______________ _ 
TC74HC697P 

AC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40v85 ° C 

. PARAMETER SYMBOL 
TEST 
CONDITION V CC IM_I_N-• .------.--+---~---1 UNIT 

TYP. MAX. MIN. MAX. 

Output Transition Time 

(Q) 

Output Transition Time 

(RCO) 

2.0 - 25 60 - 75 
4.5 - 7 12 - 15 
6.0 - 6 10 13 

tnH 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 
----+----+-------+---+--------+-----~-=-=~t---+--~ 

Propagation Delay Time tpLH 2.0 - 136 260 - 325 
(CCK - Q) tpHL 4.5 - 34 52 - 65 

r--------------l----+--------L"6~.o+------ 29-+-_4~4,--1-__ - 55 
Propagation Delay Time tpLH 2 • 0 - 116 225 - 280 

(RCK - Q) tpHL 4.5 - 29 45 - 56 
l---------------------1----t-------+----=6___:_·~0+----+-___.."::___2:>=--" +-----'-3'-"8-l---__:-::___-i-_4::::8~1 
Propagation Delay Time tpLH 2.0 - 160 305 - 380 

(CCK - RCO) tpHL 4.5 - 40 61 - 76 ns 
6. 0 - 34 52 - 65 

Propagation Delay Time tpLH 2 • 0 - 100 195 - 225 
(R/C - Q) tpHL 4.5 - 25 39 - 49 

f---------- --------------i-----i--------t--6--'--. o-+----1----=2--=1+--=3--=3---1-----i---=4'_':2"-J 
Propagation Delay Time tpLH 2.0 - 116 225 - 280 

(ENT - RCO) tpHL 4.5 - 29 45 - 56 
______ -----------------+-------- --------------+-_6_.-'o--+-----+----2 __ 5-+-"""38-'--l-_--__j __ 4:___::8'._J 

Propagation Delay Time 

(CCLR - Q) 

Propagation Delay Time 

(CCLR - RCO) 

Maximum Clock Frequency 

Minimum Pulse Widht 

(CCK, RCK) 

Minimum Pulse Width 

2.0 - 148 285 - 355 
4.5 - 37 57 - 71 
6.0 - 31 48 - 60 
2.0 - 172 325 - 405 
I r 
'to J 

6.0 
2.0 4 
4.5 20 
6.0 24 

37 
8 

30 
35 

65 
55 

3 
16 
19 

81 
69 

2.0 - 30 75 - 95 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 
2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

MHz 

~--:--:--------------t----f--------~6~·~0!--~-:__l---'--7--1-----=1~3'--l-___:-:_l-~1~6~I ns 
Minimum Removal Time 2.0 - - 5 - 5 

(CCLR) 

4.5 - - 5 - 5 
6.0 - - 5 - 5 

- --+---------t---t-----+----------1----1 
(CCLR) trem 

-------------!-----+--

Minimum Set-up Time 2.0 - 96 225 - 280 
4.5 - 24 45 - 56 
6.0 - 20 38 - 48 

(LOAD, ENP, ENT) 
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_________________ TC74HC696P 
TC74HC697P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST ~ Ta=25°C Ta=-4(}v85°C UNIT 
CONDITION Vee MIN. TYP. MAX. MIN. MAX. 

Minimum Set-up Time 2.0 - 20 75 - 95 
ts 4.5 - 5 15 - 19 

(A, B, c, D) 6.0 - 4 ,,., - 16 .LJ 

2.0 - 52 125 - 160 
Minimum Set-up Time ts 4.5 - 13 25 - 32 

(CCK - RCK) 6.0 - 11 21 - 27 
~--· --j---

2.0 64 150 190 Minimum Set-up Time - -

(U/D) 
ts 4.5 - 16 30 - 38 

6.0 - 14 26 - 32 ns 
2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 
6.0 - - 0 - 0 

3-State Output tpZL 2.0 - 64 130 - 165 

Enable Time tpzH 
R1=lkr2 4.5 - 16 26 - 33 

6.0 - 14 22 - 28 

tpLZ 2.0 - 92 185 - 230 
3-State Output R1=lkr2 4.5 - 23 37 - 46 
Disable Time tpHZ 6.0 - 20 31 - 39 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation CpD(l) TC74HC696 - 90 - - -
Capacitance TC74HC697 - 92 - - -

Note(l): CpD 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 ·Vee. frn+Icc 
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TC74HC696P 
TC74HC691P----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

---GND 

ccK GND 

CCK 

Q,RCO 
VoL RCK 

tpLH,~HL ~LH, tpliL 

Voe 

ENT 
GND 

6na 6ns 

!'~% 
----f'..., l 110% 6ns 

tVcc 
6ns GND 

Voe 
U/D 

----Voe 
COK 

,__ ___ GND 
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_________________ TC74HC696P 
TC74HC697P 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

OUTPUT DlSABLE, ENABLE 

6ns 6 ns 

ENT Vee 

G GND ENP 
GND 

A Voll Vee 
CCK % 

GND 

Q, ~ 
Voll 

RCO 
Vor_J 

VOL 

Icc(Opr.) TEST CIRCUIT 

--.---Vee= 5V 

U/D Vee 

Ce LR QA 
LOAD QB -

RCK QC 
p G eCK QD 

ENP ReO 

CJ R/c A 
0 
U) G B 

ENT c 

D 
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TC74HC698P __________ _ 
TC74HC699P 
TC74HC698P 
TC74HC699P 

U/D DECADE COUNTER/REGISTER (3-STATE) 
U/D 4-BIT BINARY COUNTER/REGISTER (3-STATE) 

The TC74HC698/699 are high speed CMOS up/down counters fabricated with silicon 
gate c 2MOS technology. They achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. TC74HC698 is BCD DECADE 
COUNTER, and TC74HC699 is 4-BIT BINARY COUNTER. Both devices have registers respec­
tively. They count at positive edge of counter clock input (CCK) when selected at 
"Counter Mode". If input U/D is held "H", internal counter counts up, and held "L", 
counts down. Internal counter's outputs are memoried in output register at positive 
edge of register clock (RCK) . The outputs (QA'" QD) are selected internal counter 
outputs or register outputs respectively by output select input (R/C). Their clear 
function are cleared synchronously to clock. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES 

High Speed ....•.•.•.•..•.•.. fMAx=31MHz(Max.) at Vcc=5V 

Low Power Dissipation .......•. Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ..•.•••..•• VNIH=VNIL=28% Vcc(Min.).-~~~~~~~~~~~~~---' 

Output Drive Capability ....... 10 LSTTL Loads (For RCO) 
15 LS TTL Loads (For QA'" QD) 

• Symmetrical Output Impedance .••.... IIoHl=IoL=6mA(Min.) 
For QA'" QD Output 

IIoHl=IoL=4mA(Min.)For RCO Output 

Balanced Propagation Delays .•.••...•...••...• tpLH=;tpHL 

Wide Operating Voltage Range .....•...• Vcc(Opr.)=2V'V6V 

Pin and Function Compatible with LSTTL (74LS698/699) 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 '\, 7 v 
DC Input Voltage VIN -0.5 '"Vcc+0.5 v 
DC Output Voltage VouT -o. 5 '"v cc+o. 5 v 
Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 

±35 (QA'" QD) mA DC Output Current IouT ±25 (RCO) 
f----
DC Vee/Ground Current Ice ±70 mA 

Power Dissipation PD 500"' mW 

Storage Temperature Tstg -65'\,150 oC 
---j 

Lead Temperature 10 sec TL 300 oc 

"' 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. ' 
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DIP20(3D20AP) 

PIN ASSIBNMENT 

(TOP VIEW) 

i'lco 

QB 

QC 

QD 

LOAD 

a 



TRUTH TABLE 

INPUTS 

CCLR LOAD ENP ENT CCK U/D RCK 

x x x x x x x 
L x x x _f x x 
H L x x s x x 
H H H x s x x 
H H x H s x x 
H H L L s H x 
H H L L s L x 
H x x x L_ x x 

x x x x x x s 
x x x x x x l. 

X: Don't care 
Z: High Impedance 

OUTPUTS 

ivc G QA QB QC 

x H z z z 
L L L L L 

L L a b c 

L L 
NO CHANGE 

L L 

L L COUNT UP 

L L COUNT DOWN 

L L NO CHANGE 

H L a' b' c' 

H L NO CHANGE 

QD 

z 
L 

d 

d' 

HIGH 

CLEAR 

LOAD 

TC74HC698P 
TC74HC699P 

FUNCTION 

IMPEDANCE 

COUNTER 

COUNTER 

NO COUNT 

COUNT UP 

COUNT DOWN 

NO ().QUNT 

LOAD REGISTER 

NO LOAD 

a"' d The level of steady state inputs at inputs A through D respectively. 
a' -vd': The level of steady state outputs at internal counter outputs QA' through 

QD' respectively. 

RCO Function 

TC74HC698 
TC74HC699 

BLOCK DIAGRAM 

DATA 

RCO=(UP•QA•QD•ENT +UP•QA•QD•ENT) 
RCO= (UP• QA• QB• QC• QD •ENT+ UP •QA•QB •QC •QD• ENT) 

LOAD CCK CCLR U/fi RCK 

13 2 8 l 9 

3 
A 4-BIT 

B 4 4-BIT REGISTER 

5 
c COUNTER 

D 6 

14 7 19 
ENT 

ENP 

651 

a P,/c 

12 11 

18 
Q,A 

OUTPUT 17 Q,B 
BUFFER 

16 Q,C 
(3-STATE) 

15 Q,D 

RCO 



TC74HC698P ________________ _ 
TC74HC699P 

LOGIC DIAGRAM TC74HC698 

CCLR 

OOK 2 

A 
¢6 

B 4 

¢6 

i62 
U/D 1 

¢3 

¢4 

iiiNP ¢5 

LOAD" 13 
~ 

ENT 
14 
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18 QA 

---- ---, 
THE SAME 

AS ABOVE 17 
QB 

_______ J 

I THE SAME 
I 16 

AS ABOVE I QC 
L_ _____ __J 

-------, 
THE SAME ! 

'w 
AS ABOVE 1-- QD 

- --- __ _J 

>----......:::1::_9 RCO 

OTRUTH TABLE OF INTERNAL F/F 

R D CK Q (~) 

L _!__L__L H 
H H J H L 

-~ __ 1:_ _L_ L H 

H X L No Change 



LOGIC DIAGRAM TC74HC699 

CCLR 

CCK 

A 
</>6 

B 
4 

1>6 

n~"-l><>~~~~~~~H--./--1-~~~~~J 

</>6 

u Q, 

Q, 

¢2 

u/ii ¢3 

¢4 

EliP 
~ 

LOAD ¢6 

ENT 
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THE SAME 

AS ABOVE 
_______ _J 

THE SAME 
I 

AS ABOVE I 

TC74HC698P 
TC74HC699P 

17 
C<B 

16 
C<C 

L---~--1 

------, 
THE SAME : 15 
-AS ABOVE 1--- Q,D 
______ _J 

TRUTH TABLE OF INTERNAL F/F 

R D CK Q, (<i,") 

L x s L H 

H H s H L 

H L s L H 

H x L No Change 



TC74HC698P _______________ _ 
TC74HC699P 

TIMING CHART TC74HC698 

RCO 

f'.//2//2 DON'T CARE UNTIL LOAD GOES LOW 11//~fl~/////l/7 

V///12/flfl/7 //l/l/ llT///Vflfl/J/7/1/T/// j//; 

W//Z/17//fl/71/7///l~ ///ll//1/7/Zl/IJZl/lfll/ 

I 

~~-+-~~~n~~~-+-~---+--"~n_.r1~~~~-
I 

I 
I I 
I I 
I I 

I I 
I ' 

1 I 

-~1--~lil~~~~~~~ 11:/¥27 
I 
I I 

~--+-~lfl~~~~~~~.---~~-+-~~~__._~~~~2~?~2~/,~2 
1 1 1 12;zm 

I 

I LJ : LJ l 
9 0 l 2 ll 0 9 817 6 COUNT OF 17 I 8 

I I I 

I I l 
I I 
I I 

INTERNAL COUNTERI I I 
I I I 
I I I •• r-

CLEAR PRESET1 

COUNT UP 

HIGH IMPEDANCE 

INHIBIT I 1 INHIBIT COUNT DOWN 

I I 
______ c_o_uN_T_ER_ou_T_PUT _____ ~ REGISTER ouTPU~ I· COUNTER OUTPUT 
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_________________ TC74HC698P 
TC74HC699P 

TIMrnc CHART TC74HC699 

LOAD 

A zz;?/ll 

B Z'l///1 

c W~/;/J 

D 7/A01 

f'./ft//1?7//noN'T CARE UNTIL LOAf)OOES Lowijflo///;;'Z'i>% 

WL0>7ffh/V~fl/ u/Vfl'Z/flfl/ffil/// @A 

Wftfl//,Jfl?~///ZIVfth0'4Z0VftftP /'lZ 
W//&fl~flJ/ZZT///u/~&ffuuUVfl/&A 

CCK 

ENP 

ENT 

I I 
I 
I 
I I 

I 
I 
I I 

I 
RCK -~--+--~--'fl~~~~-+-~--+:~1~1LJl._..~--~ 
u/ii 

QA 

QB ~~-1--+-~ ~ _ __,I I 
I 

I 1,.---'----~ 
QC~ 

I I 

QD -u 
I I 
I I LJ 

15 0 l 2 
I 

COUNT OF 1 114 
INTERNAL COUNTER : 13 1 I 

~ I : 
CLEAR l_ I 

PRESET ___ c_o_uN_T_U_P __ _, 

I I 

I 
I 1 

I 

I 

I 
I 

L_j I 
o 15 I 

I 

IZ'.z/J7/ 
I 

12'.zl/0 
I 
I 

14 : 13 12 

I 

1 
I HIGH IMPEDANCE 

[_INHIBIT _J_ _________ C~U_NT_DO_WN ___ _ 

I I 

COUNTER OUTPUT I REGISTER OUTPUT I COUNTER OUTPUT 
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TC74HC698P ________________ _ 
TC74HC699P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'U 6 

Input Voltage VIN o "'Vee v 
Output Voltage VouT o "'Vee 
Operating Temperature To pr -40 'U 85 oc 

0"'1ooo(vcc=2.ov) 
Input Rise and Fall Time tr,tf o "'500 (Vcc=4. 5v) ns 

0 'U 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 
.--1 Ta=25°C Ta=-40"'85°C 

PARAMETER SYMBOL TEST CONDITION 
Vee 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1.5 - - 1.5 -
Input Voltage Vrn 4.5 3.15 - - 3.15 -

6.0 4.2 - - 4.2 -
1--~ 

2.0 0.5 - - 0.5 -Low-Level 
VIL Input Voltage 4.5 - - 1.35 - 1.35 

6.0 - - 1.8 - 1.8 

VIN=vrn 2.0 1.9 2.0 - 1.9 -
IoH=-20µA 4.5 4.4 4.5 - 4.4 -

or VIL 6.0 5.9 6.0 - 5.9 -High-Level 
VoH IoH=-6mA 4.5 4.18 4.31 - 4.13 -

Output Voltage QA 'VQD 
IoH=-7.8mA 6.0 5.68 5.80 - 5.63 - v 

RCO 
IoH=-4mA 4.5 4.18 4.31 - 4.13 -
IoH=-5.2mA 6.0 5.68 5.80 - 5.63 -

VIN=Vrn 
2.0 - o.o 0.1 - 0.1 

IoL=20µA 4.5 - o.o 0.1 - 0.1 
I or VIL 6.0 - o.o 0.1 - 0.1 Low-Level 

Output Voltage VOL 
IoL=6mA 4.5 - 0.17 0.26 - 0.33 

QA"' QD 
IoL=7.8mA 6.0 - 0.18 0.26 - 0.33 

- IoL=4mA 4.5 - 0.17 0.26 - 0.33 
RCO 

IoL=5.2mA 6.0 0.18 0.26 0.33 - -
3-State Output I 

' 6.0 Off-State Ioz VouT=Vcc or GND - - ±0.5 - ±5.0 
Current 
Input Leakage 

IIN Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 µA 
Current 
Quiescent 

Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 Supply Current 
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- --------------- TC74HC698P 
TC74HC699P 

AC ELECTRICAL CHARACTERISTICS Ctr=tf=6ns, CL=50pF) 

TEST r- Ta 25°C Ta 40"-85°C UNIT PARAMETER SYMBOL 
CONDITION Vee MAX. MIN. MAX. MIN. TYP. 

2.0 25 60 75 Output Transition Time tTI.H 
4.5 7 12 - 15 -

(Q) tTHL 
6.0 - 6 10 - 13 

2.0 30 75 95 Output Transition Time tTLH 
4.5 8 15 - 19 -

(RCO) tTHL 6.0 - 7 13 - 16 

2.0 124 240 300 Propagation Delay Time tpLH 
4.5 - 31 48 - 60 

(CCK Q) tpHL 6.0 - 26 41 - 51 

2.0 100 195 - 245 Propagation Delay Time tpLH 
4.5 - 25 39 - 49 

(RCK - Q) tpHL 
6.0 - 21 33 - 42 

ns 
2.0 144 275 345 Propagation Delay Time tpLH 
4.5 - 36 55 - 69 

(CCK - RCO) tpHL 6.0 - 31 47 - 59 

2.0 92 175 - 220 Propagation Delay Time tpLH 
4.5 - 23 35 - 44 

(R/C - Q) tpHL 
6.0 - 20 30 - 37 

2.0 96 190 240 Propagation Delay Time tpLH 
4.5 24 38 - 48 -

(ENT - RCO) tpHL 
6.0 - 20 32 - 41 

2.0 3.5 7 2.5 
Maximum Clock Frequency fMAX 4.5 18 28 - 14 - MHz 

(CCK, RCK) 6.0 21 33 - 16 -
2.0 - 44 100 - 125 

Minimum Pulse Width tw(H) 
4.5 - 11 20 - 25 

(CCK, RCK) tw(L) 
6.0 - 9 17 - 21 

Minimum Set-up Time 2.0 84 200 250 

4.5 21 40 - 50 ns ts -
(LOAD, ENP, ENT) 

6.0 - 18 34 - 43 

2.0 16 50 65 
Minimum Set-up Time 

ts 4.5 - 4 10 - 13 
(A, B, C, D) 

6.0 - 3 9 - 11 
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TC74HC698P _______________ _ 
TC74HC699P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

TEST r-- Ta=25°C Ta=-40-v85°C 
PARAMETER SYMBOL 

CONDITION Vee 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Set-up Time 2.0 - 12 50 - 65 
-- ts 4.5 - 3 10 - 13 (CCLR) 

6.0 - 2.5 9 - 11 

Minimum Set-up Time 2.0 - 60 150 - 190 

(U /D) 
ts 4.5 - 15 30 - 38 

6.0 - 13 26 - 32 

Minimum Set-up Time 2.0 - 48 125 - 160 
ts 4.5 - 12 25 - 32 

(CCK - RCK) 6.0 - 10 21 - 27 ns 
2.0 - - 25 - 36 

Minimum Hold Time th 4.5 - - 5 - 6 
6.0 - - 5 - 5 

3-State Output tpzL 2.0 - 56 110 - 140 
R1=lks:J 4.5 - 14 22 - 28 

Enable Time tpzH 6.0 12 19 24 - -
3-State Output tpLZ 2.0 - 80 145 - 180 

R1=lks:l 4.5 - 20 29 - 36 
Disable Time tpHZ 6.0 - 17 25 - 31 

Input Capacitance Cm - 5 10 - 10 

Output Capacitance CouT - 10 - - - pF 

Power Dissipation Cpn (1 - 113 - - -Capacitance 

Note (1): CPD 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.)=Cpn. Vee. frn+Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

6DS 6ns 

OCK 

Q,ROO 

6ns 6ns 

6 ns 611 s 

Vee 

U/D 
1r---- GND 

----vee 

CeK 
'----GND 
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A-D 

OCK 

RCK 

Q 

CeLR 

CCK 

RCO 

6ns 

6ns 6ns 

6ns 

6nB 6ns 

TC74HC698P 
TC74HC699P 

~---Yoo 

Voe 

GND 

GND 
6DS 

~!------~ VoH 

~j------~ VoL 



TC74HC698P ________________ _ 
TC74HC699P 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

GCK 

w 
RGO 
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CCK 
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6D S 6DS 

Vee 

GND 
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---------------- TC74HC698P 

I cc (Op'. ) TEST CIRCUIT TC7 4HC699P 

Vee= 5 v 

QA 
GGLR 

QB 
LOAD QC 
RGK QD 

P.O. GGK 
RGO 

ENP 

GND 
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TC74HC4002AP/AF----
DUAL 4-INPUT NOR GATE 

The TC74HC4002A is a high speed CMOS 4-INPUT NOR 
GATE fabricated with sillicon 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. 

FEATURES: 

•High Speed······························ tpd=lOns(Typ.)at Vcc=5V 

•Low Power Dissipation············ Icc=lµA(Max.)at Ta=25°C 

•High Noise Immunity··············· V>:111=VN1L28% Vcc(Min.) 

• Output Drive Capability ··· ··· ··· ··· 10 LS TTL Loads 

•Symmetrical Output Impedance··· I IOH I =IoL =4mA(Min.) 

• Balanced Propagation Delays ··· ··· tpu1"" tpHL 

•Wide Operating Voltage Range··· Vcc(opr)=2V-6V 

• Pin and Function Compatible with 4002B. 

IEC LOGIC SYMBOL 

1A 
(2) 

;;> 1 

18 (3) 

1C (4) 

1D 
(5) 

2A 

28 
( 11) 

2C 
(10) 

20 (9) 
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DIP14 (3D14A-P) 

14~ 
1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

1Y 14 Vee 

1A 13 2Y 

1B 12 2A 

1C 4 11 2B 

1D 10 2C 

NC 9 20 

GND NC 

(TOP VIEW) 

TRUTH TABLE 

A B c D y 

H x x x L 

x H x x L 

x x H x L 

x x x H L 

L L L L H 

X : Don't Care 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 - 7 
DC Input Voltage VI'.' -0.5 -Vcc+0.5 
DC Output Voltage Your -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IoK ±20 
DC Output Current IocT ±25 

DC Vee/Ground Current Ice ±50 
Power Dissipation Pi) 500(DIP) */180(MFP) 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
Input Voltage VIN o -Vee 
Output Voltage VouT 0 -Vee 
Operating Temperature Topr -40 - 85 

O - 1000(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 
VIII 4. 5 3. 15 Input Voltage 

6. o 4. 2 

Low-Level 2.0 -

Vn, 4. 5 -

Input Voltage 
6.0 I -

2. 0 1. 9 
Im =-20 ,u A 4.5 4.4 High-Level 

VOH 
V1'\J= 

6. 0 5. 9 Output Voltage Vn1orV1L IOH =-4 mA 4. 5 4. 18 
IOH =-5. 2mA 6.0 5.68 

2.0 -

V1N = 
IoL =20 ,uA 4. 5 -

Low-Level 
VoL 6. 0 -

Output Voltage V1HorV1L 
IoL =4 mA 4. 5 -

IoL =5. 2mA 6. 0 -

Input Leakage Current I1N V1>.; =Vee or GND 6.0 -

Quiescent Supply Current Ice V1N =Vee or GND 6.0 -

663 

UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
TYP. 

-

-

-
-

-

-

2.0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0. 0 
0. 17 
0. 18 

-

-

TC74HC4002AP/AF 

*5DOmW in the range of Ta= 
-40'C- 65°C. From Ta=65°C 
to 85'C a derating factor of 
-lOm w re shall be applied 
until 300m W. 

Ta=-40 -85°C UNIT 
MAX. 

-~ 
MIN. MAX. 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0.5 - 0.5 
1.35 - 1. 35 v 
1.8 - 1. 8 

- 1. 9 -

- 4.4 -

- 5.9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0. 26 - 0.33 
0.26 - 0.33 
±0.1 - ±1. o ,uA 
1.0 - 10. 0 



TC74HC4002AP/AF--------------

AC ELECTRICAL CHARACTERISTICS(CL =15pF,Vcc=5V,Ta=25°C, Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 tTHL 
ns 

Propagation Delay Time tpLH - 10 17 tpHL 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vc'C MIN. TYP. MAX. MIN. MAX. 
2.0 -- 30 75 - 95 

Output Transition Time tTUI 4.5 - 8 15 - 19 tTI{L 
6.0 - 7 13 - 16 
2.0 40 100 125 

ns - -

Propagation Delay Time tpLH 4.5 - 13 20 - 25 
tp] il, 6.0 - 11 17 - 21 

Input Capacitance C1N - 5 10 - 10 pF 
Power Dissipation Capacitance Cm(l) - 22 - - -

Note (1) Cm 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: 

Icctptl =CPD •Vex.:• f101 +Ice /2(per Gate) 
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TC74HC4017P/F 
TC74HC4017P/F DECADE COUNTER/DIVIDER 

The TC74HC 4017 is a high speed CMOS DECADE JOHNSON COUNTER fabricated with 
silicon C2MOS technology. It achieves the high speed operation similar to equivalent 
LST'T'L while maintaining the CMOS low power dissipation. It contains 5-stage divided­
by-10 Johnson counter with 10 decoded output (QO - QlO) and carry-out bit. 
This counter is advanced on the positive edge of clock signal when CE input is held 
low, or it is advanced on the negative edge of the clock enable signal (CE) when CLOCK 
input is held high, and selected one of ten outputs goes high. Holding high the CLEAR 
input, this counter is cleared to its zero state without regard to the other input 
conditions. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed ................ fMAx=45MHz(Typ./ at Vcc=SV 

Low Power Dissipation ...... Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ............... 10 LSTTL Loads 

Symmetrical Output Impedance ..... \IoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ............... tpLH~tpHL 

Wide Opera ting Voltage Range ....... Vee (opr.) =2V"' 6V 

Pin and Function Compatible with 4017B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range 
f---------·-·-·----+------+-----------J------i 

DC Input Voltage VIN 
t----------·--·----·---- ----j---·--·--+---------r---
DC Output Voltage VouT 
1---------·------·---+-----+----------+-----l 
Input Diode Current IrK 
1-----------·--·-----+----+----------<-----< 
Output Diode Current IoK 
!------------·--+-----+-----------+----1 

DC Output Current ---+--I_o_U_T_-+---------+----; 
DC Vee/Ground Current Ice 

Powe."i: Dissipation 

1--- ·----f-·----+---------i-----1 

Storage Temperature Tstg 
+---=----+---------+----; 

Lead Temperature lOsec T1 

1, SOOmW in the range of Ta=-40° "'65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

Q,5 1 16 Vee 

Q,l 2 15 CLEAR 

Q,0 3 14 CLOCK 

Q,2 4 13 CE 

Q,6 5 CARRY 
12 OUT 

Q,7 6 11 Q,9 

Q,3 7 10 Q,4 

GND 8 9 Q,8 

(TOP VIEW) 



TC74HC4017P/F---------------

TRUTH TABLE 

CLO CK QE 

x x 
L x 
x H 

_J L 

I_ L 
H s 
H {_ 

LOGIC DIAGRAM 

13 
OE 

nLOCK 14 

CLEAR 
15 

CLEAR DECODE OUTPUT 

H Q 0 

L Q n 

L Q n 

L Qn+l 

L Qn 

L Qn 

L Qn+l 

QO Q6 

Q5 Ql 
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(H) 

Q2 

Q7 

X: DON 1 T OARE 

Qn:No CHANGE 

QB 

Q3 Q 9 CARRY 
OUT 



---------------- TC74HC4017P/F 

TIMING DIAGRAM 

CLEAR 

CJ,QCK 

OE 

Q, 0 

Q, l 

Q, 2 

Q,3 

Q,4 

Q, 5 

Q, 6 

Q, '( 

Q, 8 

Q, 9 

CARRY OUT 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage Vrn 

Output Voltage Vo UT 

Operating Temperature Topr 

Input Rise and Fall Time tr, tf 

J---

1---

1---

1--

r--

1---

LIMIT UNIT 

2 '\, 6 v 
o "'Vee v 
o "'Vee v 

-40 '\, 85 oe 

0'\,1000 (Vee=2. OV) 

0 '\, 500 (Vee=4. 5V) ns 
0 '\, 400 (Vee=6. OV) 
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r--

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 



TC74HC4017P/F----------------

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40-v85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. UNIT 

2.0 1.5 - - 1.5 -High-Level 
Vrn 4.5 3.15 - - 3.15 - 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 -

Vrn=Vrn Iow-20µA 4.5 4.4 4.5 - 4.4 -
High-Level 6.0 5.9 6.0 - 5.9 - v VoH Output Voltage or v11 

IoH=-4mA 4.5 4.18 4.31 - 4.13 -
IoH=-5.2mA 6.0 5.68 5. 80 - 5. 63 -

2.0 - 0.0 0.1 - 0.1 

Vrn=Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

VoL v Output Voltage or VrL IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
Im Vrn=Vcc or GND 

Current 
6.0 - - ±0.1 - ±1.0 

µA 
Quiescent 

Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF INPUT tr=tf=6ns) 
' 

Ta=25°C Ta=-40<v85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition Time 

tTLH 
4.5 8 15 19 - -

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 100 195 - 245 

4.5 - 25 39 - 49 ns 
(CLOCK, CE - Q, CARRY) tpHL 

6.0 - 21 33 - 42 

2.0 - 100 195 - 245 Propagation Delay Time tpLH 
4.5 25 39 49 - -

(CLEAR - Q, CARRY) tpHL 6.0 - 21 33 - 42 
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---------------- TC74HC4017P/F 

AC ELECTRICAL CAHRACTERISTICS (Continued) 

Ta=25°C Ta=-40<u85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

Maximum Clock 2.0 5 10 - 4 -
Frequency fMAX 4.5 25 41 - 20 - MHz 

6.0 29 48 - 24 -

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 

6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLEAR) tw(H) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 
2.0 - - 0 - 0 

ns 
Minimum Set-up Time ts 4.5 - - 0 - 0 

6.0 - - 0 - 0 

2.0 - 30 75 - 95 
Minimum Hold Time th 4.5 - 7 15 - 19 

6.0 - 6 13 - 16 

Minimum Removal Time 2.0 - 25 75 - 95 

(CLEAR) 
trem 4.5 - 6 15 - 19 

6.0 - 5 13 - 16 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance Cpn(l) - 74 - - -

Note (1) Cpn 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.) = Cpn • Vee • fIN +Ice 
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TC74HC4017P/F----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

'<n 

CLOCK 

tTHL 

CARRY 
OUT 

tpHL 

Vee 
CLOCK 50% 

GND 

Vee 
CE 50% 

I 
--J GND 

ts th 

r- - - --
I 

'<n I 

Icc(opr.) TEST CIRCUIT 

P.G 
1-----1 CLOCK 

* CE 

CLEAR 

Vee 
CLEAR 

GND GND 

VoH 

Q,l - '<9 
VoL 

Vee '<0. 
CARRY 

OUT 
GND 

VoH 

VoL 

Vee 
5oq6 

CE 
GND 

--, Vee 

OLOCK 

'<n 

I 

:ouTPUTS 
I 
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ts th 
GND 

;r----- VoH 

I 

* INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 



TC74HC4020P/F 
TC74HC4020P/F 14-STAGE BINARY COUNTER 

The TC74HC4020 is a high speed CMOS 14-STAGE BINARY COUNTER/DIVIDER fabricated with 
silicon gate C2MOS technology. 
It operates approximately ten times as fast as that of metal-gate CMOS IC (4020B) with 
the same power dissipation. 
A clear input is used to reset the counter to the all low level state. A high level 
at CLEAR accoumplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. Twelve kinds of divided output are provided; 
l 'st and 4 stage thru 14 stage. And at the last stage, 1/ 16384 divided frequency will 
be obtained. 
All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES 
High Speed ............... fmax=60MHz(Typ.)· at Vcc=SV ..----------------~ 

Low Power Dissipation .•... lcc=4µA (Max.) at Ta=25°C 

High Noise Immunity ......... VNrH=VNrL=28% Vcc(Min.) 

Output Drive Capability ..........•.... lOLSTTL Loads 

Symmetrical Output Impedance ... [r0H[=IoL=4mA (Min.) 

Balanced Propagation Delays ...••...•...... tpLH~tpHL 

Wide Operating Voltage Range ...... Vee (opr.)=2V"- 6V 

Pin and Function Compatible with 4020B. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 '\, 7 v 

DC Input Voltage VIN -o.s"'vcc+o.s v 

DC Output Voltage Vo UT -o . s "' v cc+O . s v 

Input Diode Current lrK ±20 mA 

Output Diode Current loK ±20 mA 

DC Output Current 1oUT ±25 mA 

DC Vee/Ground Current Ice ±SO mA 

Power Dissipation PD 
SOO(DIP)* mW 
180(MFP) 

Storage Temperature Tstg -65 '\, 150 oc 

Lead Temperature lOsec TL 300 oc 

* SOOmW 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. 
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16 

DIP16(3Dl6A-P) 

16~ 
1 

MFP16(Fl6Ge-P) 

PIN ASSIGNMENT 

Q,12 1 16 Vee 

Q,13 2 15 Q,11 

Q,14 3 14 Q,10 

Q,6 4 13 Q,8 

Q,5 5 12 Q,9 

Q,7 6 11 CLE.t..R 

Q,4 7 10 CLOCK 

GND 8 9 Q,l 

(TOP VIEW) 



TC74HC4020P/F---------------

TRUTH TABLE 
CLOCK CLEAR 

x H 

____r- L 

'-- L 

LOGIC DIAGRAM 

OUTPUT STATE 

ALL OUTPUTS = II L 11 

NO CHANGE 

ADVANCE TO NEXT STATE 

.__,.__.,.._...~ I 

i 
~ 

;\ ~}-<}:~-c<:r-<:r-~----

I~ 

X DON'T CARE 
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--------------- TC74HC4020P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 
I---·---·----------------·--· --------·· 
Input Voltage VIN 

1--------·--·-··---·-·--· 
Vo UT 

LTMJT 

2 'V 6 
-------------·----

o "'Vee 

o "'Vee 

UNIT 

v 
t---

v 
v 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

~Vee Vee f <P_"' Vo"<ag_o ____ t--,.-------
Operating Temperature Topr 

t-------
oc INF!< - -{ 

i OUT.PUT 

-··----------· 
Input Rise and Fall Time tr, tf 

DC ELECTRICAL CHARACTERISTICS 

-40 'V 85 

0~'1000 (Vcc=2. OV) 
0 'V 500 (Vcc=l1. 5V) 
o '" 400 (Vcc=6. OV) 

ns 
GND 

GND 

Ta=25°C Ta=-40<v85°C 
PARAMETER SYMBOL TEST CONDITION .----+-----,-----.---;-----,------1 UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output Voltage 

Vrn 
2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 
4.5 

6.0 

2.0 1.9 2.0 

IoH=-20µA 4.5 4.4 4.5 
6.0 5.9 6.0 

0.5 
1. 35 

1.8 

1. 5 
3.15 

4.2 

1. 9 
4.4 
5.9 

0.5 
1. 35 

1. 8 

~------+----t----+------i-----+----+------1 

IoH=-4mA 4.5 4.18 4.31 - 4.13 

v 

v 

v 

5.63 IoH=-5.2mA 6.0 5.68 5.80 
1--------------+--------t----------r-----~--+---- ----t-----+---+---+--------c 

Low-Level VIN=Vrn 

Output Voltage or VIL 

i-------------+-----+-------­
Input Leakage 

Current Vrn=Vcc 

2.0 - 0.0 0.1 

IoL=20µA 4.5 - 0.0 0.1 

0.1 

0.1 
6.0 - 0.0 0.1 - 0.1 

r---------+---+--·-- v l ioL =4mA 4. 5 0.17 0.26 - 0.33 

_ roL =5_:_ 2mA _ _:__:~ _______ o_._1 __ s_-+-o_._2_6·-+----+-o_._3_3-+-------l 

or GND 6.0 - ±0.1 ±1.0 

µA 
Quiescent 
Supply Current Ice Vrn=Vcc or GND 6.0 4.0 40.0 
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TC74HC4020P/F---------------

AC ELECTRICAL CHARACTERISITCS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 
4.5 8 15 19 - -

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 72 145 - 180 
4.5 - 18 29 - 36 

(CLOCK - Q1) tpHL 6.0 - 15 25 - 31 
ns 

Propagation Delay Time 2.0 - 35 75 - 95 
Difference Jtpd 4.5 - 9 15 - 19 

(Qn - Qn + 1) 
6.0 - 8 13 - 16 

Propagation Delay Time 2.0 - 104 205 - 255 

(CLEAR) 
tpHL 4.5 - 26 41 - 50 

6.0 - 22 35 - 43 

2.0 6 14 - 5 -
Maximum Clock fMAX 

Frequency 4.5 30 55 - 24 - MHz 

6.0 35 65 - 28 -

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

(CLOCK) tw(H) 6.0 7 13 16 - -

Minimum Pulse Width 2.0 - 60 125 - 155 

tw(H) 4.5 - 15 25 - 31 ns 
(CLEAR) 

6.0 - 13 21 - 26 
-· 

2.0 - - 50 - 65 

Minimum Removal Time trem 4.5 - - 10 - 13 

6.0 - - 9 - 11 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

CpD(l) - 23 - - -Capacitance 

Note(l) CpD 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. 
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---------------TC74HC4020P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

CLOCK 

tr em 

Icc(opr.) TEST CIRCUIT 

P.G. f---+-----CICLOCK 

* 

c: 
0 
"' CLEAR 

GND 

Voe 

GND 

Voe 

GND 

,--- VoH 
I Q,l 

I 
VoL 

Q,4 - Q,14 

675 

VoH 

'<n w,,; 

VoL 

VoH 

'<n+l 

VoL 

dtpa_ 

'<n+l 
VoL 

dtpd 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 



TC74HC4022P/F-----
TC74HC4022P/F OCTAL COUNTER/DIVIDER 

The TC74HC4022 is a high speed CMOS OCTAL COUNTER/DIVIDER 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 Li-stage divide-by-8 Johnson counter with 8 
decoded output (Q 0 - Q7) and Carry-out bit. · 
This counter is advanced on the positive edge of clock signal when CLOCK ENABLE input 
is held low, or is advanced on the negative edge of clock enable signal when CLOCK 
input is held high, and the selected one of eight outputs goes high. 
Holding high the CLEAR input, this counter is cleared to its zero state without regard 
to the other input conditions. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed ...•.•......... fMAx=43MHz(Typ.) at Vcc=5V 

Low Power Dissipation ..... Ice= 4µA(Max.) at Ta=25°C 

High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability .....•........ 10 LSTTL Loads 

Symmetrical Output Impedance ..... IIoHl=Io1=4mA(Min.) 

Balanced Propagation Delays ............... tpLH~tpHL 

Wide Operating Voltage Range ..•.•.. Vcc(opr. )=2V'" 6V 

Pin and Function Compatible with 4022B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5'" 7 V 
t-----------·------------t------j-------~··-~--~ 

DC Input Voltage VIN -0. 5 '"Vcc+O. 5 V 
v--1---------·----------r------j--

DC Output Voltage VouT -0.5 '"Vcc+0.5 
·--------l------- -------·----+-----

Input Diode Current IIK ±20 mA 
~- ·-+------+-- -~ 

Output Diode Current IoK ±20 mA 

DC Output Current IouT ±25 mA 
----------+------+----------..----_, 

DC Vee/Ground Current Ice ±50 
Power --D-i-ss-i~i::1-· o-n- ---· 1-,-P--D---+--

500 (DIP)''< I 
180(MFP) 

mA 

mW 

1---------------------1 ------+---------------r-----; 
Storage Temperature Tstg -65 '"150 °C 

------;-----; 

Lead Temperature lOsec T1 300 °C 

'" 500mW in the range of Ta=-40° <v 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP16(3Dl6A-P) 

16~ 
1 

MFP16(Fl6Ge-P) 

PIN ASSIGNMENT 

Q,1 1 16 Vee 

Q,O 2 15 CLEAR 

Q,2 3 14 CLOCK 

Q,5 4 13 CE 

Q,6 5 12 CARRY 
OUT 

NC 6 11 Q,4 

Q,3 'I ·10 Q,7 

GND 8 9 NC 

(TOP VIEW) 



---------------TC74HC4022P/F 

TRUTH TABLE 
CLOCK OE CLEAR DECODE OUTPUT (H) 

X X H Q.O 
t--~~-----t----~-~+--~-----+--~~~~~~~~~~~~---t 

L X L Q.n 

X DON'T CARE 

Q.n NO CHANGE 

LOGIC DIAGRAM 

D D D 

CE s 
CK (i 

s 

CLOCK 

CLEAR 

Q.O Q.5 Q.2 Q.7 CARRY 

OUT 
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TC74HC4022P/F---------------

TIMING CHART 

CLEAR 1 
CLOCK 

CLOCK ENABLE ~-------+--I---~~ 
Q,O 

Q,l 

Q,3 

Q.4 

Q,5 

Q.6 

Q, 7 

CARRY OUT 

t--- t--

r-- r--

r-- r--

I---
'--

RECOMMENDED OPERATING CONDITIONS 
INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'U 6 v 
Input Voltage VIN o "-'Vee v 
Output Voltage Vom o '"Vee v 
Operating Temperature Topr -40 'U 85 oe 

Input Rise and Fall Time tr, tf 0 -ulQOO (Vec=2. OV) INPUT 

o '"500 (Vce=4. 5V) ns 
0 'U 400 (Vec=6. OV) 
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----------------TC74HC4022P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40<085°C 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. TYP. MAX. MIN. MAX. 

UNIT 

High-Level 2.0 1. 5 - - 1. 5 -
Vrn 4.5 3.15 - - 3.15 - 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 -

Vrn=Vrn Iow-20µA 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage or VIL 

Iow-4mA 4.5 4.18 4. 31 - 4.13 -
Iow-5.2mA 6.0 5.68 5.80 - 5. 63 -

2.0 - 0.0 0.1 - 0.1 

Vrn=Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VOL v 

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 
Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1. 0 

Current 

Quiescent Suppl 
µA 

Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6nS) 

PARAMETER SYMBOL TEST CONDITION 25°C -40 '\, 85°C UNIT 
Vee MIN. 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 2.0 - 100 195 - 245 
tPLH 

4.5 - 25 39 - 49 ns 
(CLOCK - Q, CARRY) tpHL 6.0 21 33 42 - -

Propagation Delay Time tPLH 2.0 - 100 195 - 245 

4.5 - 25 39 - 49 
(CLEAR - Q, CARRY) tpHL 6.0 - 21 33 - 42 
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TC74HC4022P/F---------------

AC ELECTRICAL CHARACTERISTICS (Continued) 

25°C -40 '\, 85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Maximum Clock 2.0 5 10 - 4 -
fMAX 4.5 25 40 - 20 - MHz 

frequency 
6.0 29 41 - 24 -

Minimum Pulse Width tw(L) 
2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 6.0 - 7 13 16 -

Minimum Pulse Width 
2.0 - 35 75 - 95 

tw(H) 4.5 - 9 15 - 19 
(CLEAR) 

6.0 8 13 16 - -
2.0 - - 0 - 0 

Minimum Set-up Time ts 4.5 - - 0 - 0 ns 

6.0 - - 0 - 0 

2.0 - 35 75 - 95 
Minimum Hold Time th 4.5 - 9 15 - 19 

6.0 - 8 13 - 16 

2.0 - 30 75 - 95 
Minimum Removal Time trem 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation 
CpD(l) - 52 - - -

Capacitance 

Note(l) CpD 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 ·Vee· fIN +Ice 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

Qn 

CLOCK 

CARRY 

OUT 

tpLH 

Icc(opr.) TEST CIRCUIT 

M-CLO.CK. 

LJ IC" 
CI,EAR 

I 

: OUTPUT 
I 

GND 

tTHL 

-voH 

VoL 

tpHL 

* INPUT WAVEFORM 

IS THE SAME AS 

THAT IN CASF~ 

01'' SWITCHING 

CHARACTERISTICS 

TEST. 
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TC74HC4022P/F 

Ql - Q7 50% 

'-----VOL 

QO, 

CARRY OUT 
--VOL 

Vee 

CLOCK 5CJ1,b 
-GND 

Vee 

CE 

GND 

Vee 

CE 50'7'o 

ND 

Vee 

CLOCK 50% 

GND 



TC74HC4024P/F----
TC74HC4024P/F 7-STAGE BINARY COUNTER 

The TC74HC4024 is a high speed CMOS 7-STAGE BINARY COUNTER/DIVIDER fabricated 
with silicon gate c 2MOS technology. 
It operates approximately ten times as fast as that of metal-gate CMOS IC (4024B) 
with the same power dissipation. 
A clear input is used to reset the counter to the all low level state. A high level 
at CLEAR accomplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. Seven kinds of divided output are provided; 
l'st and 4 stage thru 7 stage. And at the last stage, 1/128 divided frequency will 
be obtained. 
All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES: 

High Speed •••.•••••••.••• fmax=60MHz(Typ.) at Vcc=sv....-~~~~~~~~~~~~~ 

Low Power Dissipation ••••• Icc=4µA (Max.) at Ta=25°C 

High Noise Immunity ••••••.•• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ••••••..•••.•• 10 LSTTL Loads 

Symmetrical Output Impedance .••• IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ••••.•.••.•••.. tpLH~tpHL 

Wide Operating Voltage Range •..•••• Vcc(Opr.)=2V"' 6V 

Pin and Function Compatible with 4024B. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5"' 7 V 
--------+---

DC Input Volt age VIN -0.5"vVcc+0.5 v 
--------------+----+------

DC Output Voltage VouT -0.5 '" Vcc+0.5 v 
- ------+-------+----------+----~ 

Input Diode Current IIK ±20 mA 
1-------- ------------· -t-------+----------t-------; 

Output Diode Current IoK ±20 mA 
!------------ ----------- --------t----------t-------------+----t 

rnA DC Output Current IouT ±25 
1------------------+------t------------;-------; 
DC Vee/Ground Current Ice ±SO mA 
~;;,r-Dis-sipation_____ PD ---;----5--o-o_(_D_I_P_)_;,-1---r--m-w _ __, 

180(MFP) 
----- ----------+---------____,--_____, 
Storage Temperature Tstg -65"'150 °C 
Lead Temperature lO~ec -T--L---;------30_0 ___ __,__0_C _ __, 

;, SOOmW in the range of Ta=-40°C "'65°C and from Ta=65°C 
up to 8S°C derating factor of -10mW/°C shall be applied 
un t i1 300mW. 
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DIP14(3Dl4A-P) 

14~ 
l 

MFP14(Fl4GB-P) 

PIN ASSIGNMENT 

CLOCK l 14 

CLEAR 2 13 

Q/I 3 12 

Q6 4 11 

Q5 5 10 

Q4 6 g 

GND 7 8 

(TOP VIEW) 

Voe 

NO 

Ql 

Q2 

NC 

Q3 

NC 



TC74HC4024P/F 

TRUTH TABLE 

CLEAR OUTPUT STATE 

X : DON'T CAlU: x H ALL OUTPUTS ~ "L" 
1------------1-----+---------------------------

L NO CHANGE 

LOGIC DIAGRAM 

1 
CLOCK 

CLB;AR 

RECOMMENDED OPERATING CONDITIONS 
P ARJ\METE R SYMBOL L fMIT UNIT 

Supply Vo:!.tage Vee 2 cc 6 v 
+- - -- ----

Input Voltage Vrn O '0 Vee V 

~t-;;,:;-t_v~ir~ge-- Vour t- --0-::v Vee --v 
Oper~ting- T~;;p~;,_:-ai:-u-re----t-Topr -40 'c 85 -- 0 e 

t--- ---+-----
Input Rise and Fall Time tr, tf 0 - 1000(Vcc:=2.0V) 

0 '~OO(Vee=4.5V) 

o 'c 400 cvc:e=6. ov) 
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ns 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

INPOT 

GND 



TC74HC4024P/F---------------

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
.----- Ta=25°C Ta=-40~85°C 

t-----.-~~-.--~~~~~~---1UNIT 

High-Level 
Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output Voltage 

Low-Level 

Output Voltage 

Vrn 

Vn 

VOL 

VIN=VIH or IoH=-20µA 

Vn IoH=-4mA 

Vee MIN. TYP. 
2.0 1.5 
4.5 3.15 
6.0 4.2 
2.0 
4.5 
6.0 
2.0 1.9 2.0 
4.5 4.4 4.5 
6.0 5.9 6.0 
4.5 4.18 4.31 

IoH=-5.2mA 6.0 5.68 5.80 

MAX. 

0.5 
1.35 
1.8 

MIN, 
1.5 
3.15 
4.2 

1.9 
4.4 
5.9 
4.13 

5.63 

MAX. 

0.5 
1.35 
1.8 

2.0 - o.o o.·1 - 0.1 
or IoL=20µA 4.5 - 0.0 0.1 - 0.1 

6.0 - 0.0 0.1 - 0.1 
f---------+-:-·-·+------;---r----i--------r-------i 
IoL=4mA 4.5 - 0.17 0.26 - 0.33 
IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage IIN VIN=Vcc or GND 6.0 - - ±O.l - ±1.0 
Current 

v 

----+----+-------------__,_----,.------+--- t------+------t------- µA 
~~!;~~eg~rrent Ice VIN=V cc or GND 6. o - - 4. o - 40. o 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION .--- Ta=25°C Ta=-40~85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time tTLH 
4.5 8 15 19 - -

tTHL 6.0 - 7 13 - 16 +-----+----
Propagation Delay Time tpLH 2.0 - 72 145 - 180 

4.5 - 18 29 - 36 
(CLOCK - Ql) tpHL 6.0 - 15 25 - 31 ns 

Propagation Delay Time 2.0 - 28 60 - 75 

Difference lltpd 4.5 - 7 12 - 15 
(Qn - Qn+l) 6.0 - 6 10 - 13 

2.0 - 96 185 - 230 
Propagation Delay Time 

tpHL 4.5 24 37 46 - -
(CLEAR - Qn) 6.0 - 20 31 - 39 

Maximum Clock 2.0 6 14 - 5 -
Frequency fMAX 4.5 30 55 - 24 - MHz 

6.0 35 65 - 28 -
Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 ns 
(CLOCK) tw(H) 6.0 - 7 13 - 16 

684 



TC74HC4024P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

~ Ta=25°C Ta=-4(h85°C 
PARAMETER SYMBOL TEST CONDITION Vee UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(H) 4.5 - 8 15 - 19 
(CLEAR) h. () - 7 13 - 16 

so 65 
ns 

2 .o - 15 -
Minimum Removal Time trem 4.5 - 3 10 - 13 

6.0 - 3 9 - 11 

Input Capacitance Cm - 5 10 - 10 

- pF 
Power Dissipation 

Capacitance CpD(l) - 42 -- - -

Note(l): CpD is defined as the value of internal equivalent f'.apacitance of IC which 

i.s calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. Ice ( Opr.) = CplJ • V cc • f IN + Ice 

Q,n 

-\ ---

50'.!\ 

i 

VCJH 

------ GND 

I 

Q,n-1 J 

i 

-

-

Vern 

--+---'/ I 

J tpd ! i 
--· ··-•---,-r-----.........__ 

I 

t r·crn I -- -- -+ 
i \,,~~-

~tp_cJ~ -1--

von 

Qn-11 

VOL 

CLOCK 

Q,n 
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TC74HC4024P/F----------------

Icc(Opr.) TEST CIRCUIT 

P.G. 1---.-----u OLOOK 

* 

CLEAR 

GND 

Ql 

Q7 
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* INPUT WAVEFORM IS THE SAME 

AS THAT IN DASE OF SWITCHING 

CHARACTERISTICS TEST. 



TC74HC4028P/F 
TC74HC4028P /F BCD-TQ-DC:C UlP.L DEr:ODER 

The TC74HC4028 is a high speed CMOS DECIMAL DECODER fabricated with silicon gate c2rlOS 
technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
A BCD code applied to the four input (A thru D) provides a high level at the selected 
one of the decimal decoded outputs. A illegal BCD code such as eleven to fifteen 
gives a low level at all outputs. 
The device also can be used as 3-to-8 LINE DECODER, when D input is assigned as a 
disable input. 
The device is useful for code conversion, address decoding, memory selection, 
demultiplexing, or read out decoding. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed ...................... tpd=25ns(Typ.)(Vcc=SV) 

Low Power Dissipation ........... Icc=4µA(Max.)(Ta=25°C) 

High Noise Immunity ............. VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ......... 10 LSTTL Loads 

Symmetrical Output Impedance .... IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ..... tpLH=i=tpHL 

Wide Operating Voltage Range .... Vee (opr)=2V - 6V 

Pin and Function Compatible with 4028B 
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DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

PIN ASSIGrH1ENT 

Y4 1 

Y2 2 

YO 3 

Y7 4 

yg 5 

Y5 6 

Y6 7 

GND 8 

(Top View) 

16 v00 

15 Y3 

14 Yl 

13 !: 

12 0 

11 D 

10 A 

9 YB 



TC74HC4028P/F---------------

LOGIC DIAGRAM 

YO 

Yl 

A Y2 

Y3 

B Y4 
DATA 
OUTPUT 

Y5 

c Y6 

Y7 

YB 

Y9 

TRUTH TABLE 

INPUTS OUTPUTS 
SELECTED OUTPUT 

D c B A YO Yl Y2 Y3 Y4 Y5 Y6 Y7 YB Y9 

L L L L H L L L L L L L L L Yo 

L L L H L H L L 1 L L L L I. Yl 

L L H L L L H L L L L L L L Y2 

L L H H L L L H L L L L L L Y3 

L H L L L L L L H L L L L L Y4 

L H L H L L L L L H L L L L Y5 

L H H L L L L L L L H L L L Y6 

L J:i H H L L L L L L L H L L Y7 

H L L L L L L L L L L L H L YB 

H L L H L L L L L L L L L H Y9 

H x H x L L L L L L L L L L NOTE 

H H x x L L L L L L L L L L NOTE 

X Don't care 
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--------------- TC74HC4028P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 -7 v 

DC Input Voltage VIN -o. s-vcc+o. s v 

DC Output Voltage VouT -o. s-vcc+o. s v 

Input Diode Current IrK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current lOUT ±25 mA 
--

DC Vee/Ground Current Ice ±so mA 

Power Dissipation PD SOO(DIP) 1, / 180 (MFP) mW 

Storage Temperature Tst:_g_ -65 -150 oc 

Lead Temperature lOsec TL 300 oc 

'' SOOmW in the range of Ta=-40°C -65°C. and from Ta=6S°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

Vee Vee -1 
I 

* I 

INPUT OUTPUT 

* ' _J 

GND 
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TC74HC4028P/F---------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2-6 v 

Input Voltage VIN o-vcc v 

Output Voltage vouT o-vcc v 

Operating Temperature To pr -40 - 85 oc 

o-1ooocvcc;2.ov) 
Input Rise and Fall 

o-500(Vcc;4.5V) 
Time tr,tf ns 

0 - 400 (V cc;6. OV) 

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 

Vrn 4.5 3.15 - - 3.15 - v 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

Vn 4.5 1. 35 1. 35 v 
Input Voltage - - -

6.0 - - 1. 8 - 1. 8 

2.0 1. 9 2.0 - 1. 9 -
IoH;-2011A 4.5 4.4 4.5 - 4.4 -

High-Level 
VIN; 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage VIH or Vn 

Iow-4mA 4.5 4.18 4.31 - 4.13 -

Iow-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IoL;20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VIN; 

Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 v 
VIH or Vn 

IoL;4mA 4.5 - 0.17 0.26 - 0.33 

IoL;5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

Im vIN;Vcc or GND 6.0 - - ±0.1 - ±1.0 
Current 

Quiescent 
Supply Current Ice VIwVcc or GND 

;tA 

6.0 - - 4.0 - 40.0 
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----------------TC74HC4028P/F 

AC ELECTRICAL CHARACTERISTICS (CL:50pF, Input tr:tf:6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta:25°C Ta:-40-85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 Time tTHL 
6.0 - 7 13 - 16 

ns 

Propagation Delay Time 2.0 - 116 225 - 280 
tpLH 

(A, B, C ,D) 4.5 - 29 45 - 56 
tpHL 

6.0 - 25 38 - 48 

Input Capacitance Cm - 5 10 - 10 
Power Dissipation 

pF 

Capacitance CpD (1) - 58 - - -

Note (1) CpD 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 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A,B,e,D 

y 
(IN-PHASE) 

y 
(OUT-OF-PHASE) 
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Icc{opr) TEST CIRCUIT 

Vee= 5V 

YO 

P.G. 

GND yg 

* Input transition time is the same as 
that in case of switching characteristics 
test. 



TC74HC4040P/F----
TC74HC4040P/F 12-STAGE BINARY COUNTER 

GENERAL DESCRIPTION 
The TC74HC4040 is a high speed CMOS 12-STAGE BINARY COUNTER/DIVIDER fabricated with 
silicon gate C2MOS technology. 
It operates ~pproximately ten times as fast as that of metal-gate CMOS IC (4040B) 
with the same power dissipation. 
A clear input is used to reset the counter to all low level state. A high level at 
CLEAR accomplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. All divided output stages are provided, and 
1/4096 divided frequency will obtained at the last stage. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES 
High Speed •.•....•...•... fmax=6QMHz(Typ.) at Vcc=5V 

Low Power Dissipation ...•. Icc=4µA (Max.) at Ta=25°C 

·High Noise Immunity ...••••.. VNIH=VNIL=28% Vcc(Min.) 

•Output Drive Capability .....•...••.••. lOLSTTL Loads 

• Symmetrical Output Impedance ... IIoHl=Io1=4mA (Min.) 

•Balanced Propagation Delays •••...•.•.•••.. tpLH~tpHL 

• Wide Operating Voltage Range ........ Vcc(opr)=2V"-' 6V 

• Pin and Functional Compatible with 4040B. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 'U 7 v 
DC Input Voltage VIN -0.5 "-' Vcc+0.5 v 
DC Output Voltage VouT -0 . 5 o.. V cc+O . 5 v 
!---- . 

IIK ±20 Input Diode Current mA 
I---
Output Diode Current IoK ±20 mA 
t--
DC Output Current Io UT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation PD 500(DIP)* mW 

180(MFP) 
t----------
Storage Temperature Tstg -65 'U 150 oc 

Lead Temperature lOsec TL 300 oc 

* 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 
unti1 300mW. 
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DIP16(3Dl6A-P) 

~-----~ 16~ 
l 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

Q.12 l 16 Vee 

Q.6 2 15 Q.11 

Q.5 3 14 Q.10 

Q.7 4 13 Q.8 

Q.4 5 12 Q.9 

Q.3 6 11 CLEAR 

Q.2 7 ID CLOCK 

GND 8 9 Q.l 

(TOP VIEW) 



TC 7 4HC4040P/F 

TRUTH TABLE 
CLOCK CLEAR OUTPUT STATE 

x H ALL OUTPUTS = "L" 

_r L NO CHANGE 
X DON'T CARE 

'- L ADVANCE TO NEXT STATE 

LOGIC DIAGRAM 

• 

693 



TC74HC4040P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 'U 6 

Input Voltage Vrn o "'Vee 

Output Voltage VouT o"' Vee 
Operating Temperature Topr -40 'U 85 

Input Rise and Fall Time tr, tf 0'U1000 (Vcc=2. OV) 
o ,,5oo(vcc=4.5V) 
0 '\, 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
Vrn 4.5 

Input Voltage 
6.0 

2.0 
Low-Level Vu 4.5 
Input Voltage 

6.0 

2.0 

Vrn=Vrn Iow-20µA 4.5 
High-Level 

VoH 6.0 
Output Voltage or Vn 

Iow-4mA 4.5 

Iow-5.2mA 6.0 
-~ 

2.0 

Vrn=Vrn IoL=20µA 4.5 
Low-Level 6.0 

Voltage VOL Output or VIL IoL=4mA 4.5 

IoL=5. 2mA 6.0 

Input Leakage 
Im Vrn=Vcc or GND 6.0 

Current 

Quiescent 
Ice Vrn=Vcc or GND 6.0 Supply Current 
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UNIT 

v 

v 

v 
oc 

ns 

MIN. 

1. 5 
3.15 

4.2 

-

-
-

1. 9 
4.4 
5.9 

4.18 

5 .68 

-

-
-

-
-

-

-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40,,,85°C 

TYP. MAX. MIN. MAX. 

- - 1. 5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1. 8 - 1. 8 

2.0 - 1. 9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5. 80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±0.1 - ±1. 0 

- 4.0 - 40.0 

UNIT 

v 

v 

v 

v 

µA 



TC 7 4HC4040P/F 

AC ELECTRICAL CHARACTERISITCS (CL=SOpF, Input tr=tf=6ns) 

Ta=25°C Ta=-40<u8S°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 9S 

Output Transition Time 
tTLH 

4.5 8 15 19 - -
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 
2.0 - 72 14S - 180 
4.5 - 18 29 - 36 

(CLOCK - Q1) tpHL 6.0 lS 2S 31 - -
ns 

Propagation Delay Time 2.0 - 3S 7S - 9S 
Difference 

Lit pd 4.5 - 9 lS - 19 
CQn - Qn + 1) 

6.0 - 8 13 - 16 

Propagation Delay Time 2.0 - 104 20S - 22S 

(CLEAR) 
tpHL 4.5 - 26 41 - so 

6.0 - 22 35 - 43 

Clock 
2.0 6 14 - 5 -

Maximum fMAX 
Frequency 4.5 30 55 - 24 - MHz 

6.0 3S 6S - 28 -

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.S - 8 15 - 19 
(CLOCK) tw(H) 6.0 7 13 16 - -

Minimum Pulse Width 2.0 - 60 125 - 155 

(CLEAR) 
tw(H) 4.5 - 15 25 - 31 ns 

6.0 - 13 21 - 26 

2.0 - - so - 6S 

Minimum Removal Time trem 4.5 - - 10 - 13 

6.0 - - 9 - 11 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 32 - - -

Note(l) CpD 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. 
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TC74HC4040P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee 

CLEAR 5Cff, 

GND 
tw 

f:_ '" I 50% 

GND 
tr em 

CLOCK 

r-- VoH 
I Ql 

I 
VoL 

Q2 -Ql2 

tpHL 

Icc(o r.) TEST CIRCUIT 

r 
v00 =5V 

Vee Ql 

P.O. CLOCK 

* 

q 
0 

"' CLEAR 

1 GND Ql2 

696 

'in 

'in+l 

'in+l 

VoH 

W% 

VoL 

VoH 

* VoL 

I 

-~VOH 
I 50% 

I I VoL 
dtpa. I 

I • 

I 

INPUT WAVEl<'ORM IS nrn SAME AS 

THAT lN CAS]: OF SWITCHING 

CHARACTERISTICS TB:ST. 

I 



TC7 4HC4049P/F 
TC7 4HC4050P/F 

TC74HC4049 P/ F HEX BUFFER/CONVERTER (INVERTING) 
TC74HC4050 P/ F HEX BUFFER CONVERTER 

The TC74HC4049 and the TC74HC4050 are high speed CMOS HEX BUFFER fabricated with 
silicon gate c2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
The TC74HC4049 is an inverting buffer, while the TC74HC4050 is a non-inverting buffer. 
The internal circuit is composed of 3-stage or 2-stage inverters, which enables high 
noise immunity and stable output. 
Input protection circuits are different from those of the high speed CMOS IC's. 
They eliminate diodes of Vee side and enable logic-level conversion from high-level 
vo.Ltage (up to lSV) to low-level voltage. 
These IC' s are useful for battery back up circuits, becaus.e input voltage can be 
appled on IC's which is not biased by Vee· 

FEATURES: 

High Speed .................... tpd=lOns(Typ.) at Vcc=SV 

Low Power Dissipation ......... Icc=lµA(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... 15 LSTTL Loads 

Symmetrical Output Impedance .• JioHl=IoL=6mA(Min.) 

Balanced Propagation Delays ... tpLH=i"=tpHL 

Wide Operating Voltage Range .. Vcc(opr)=2V-6V 

Pin and Function Compatible with 4049B, 4050B. 

PIN ASSIGNMENT 
TC74HG4049 TC74HC4050 

Vee 1 16 NC Vee 1 

lY 2 15 6Y lY 2 

lA 3 14 6A lA 3 

2Y 4 13 NC 2Y 4 

2A 5 12 5Y 2A 5 

3Y 6 11 5A 3Y 6 

3A 7 10 4Y 3A 7 

GND 8 9 4A GND 8 

(TOP VI 1"'W) 
NC No C1.1nnec t j on 
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rn~ 
DIP16(3Dl6A-P) 

MFP16(Fl6GC-P) 

16 NC 

15 6Y 

6A 

NC 

5Y 

5A 

4Y 

9 4A 

(TOP VIEW) 



TC74HC4049P/F ______________ _ 
TC74HC4050P/F 

CIRCUIT SCHEMATIC (per Gate) 

TC74He4049 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

DC Output Voltage VouT 

Input Diode Current IIK 

Output Diode Current IoK 

DC Output Current I our 

DC Vee/Ground Current Ice 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature lOsec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VouT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

Vee 
Te74He4050 

- " 
I 
I 

* I 
y A 

I 

* I 

I 
_J 

GND 

VALUE UNIT 

-0.5 'V 7 v 

-0.5 <vl8* v 

-o.5 '"Vcc+0.5 v 
-20 mA 

±20 mA 

±35 mA 

±70 mA 

500 (DIP)**/180 (MFP) mW 

-65'V150 oc 

300 oc 

LIMIT UNIT 

2 'V 6 v 

0 'V 15 v 

o '"Vee v 

-40 'V 85 oc 

0 'V lOOO(Vcc=2 .OV) 
0 'V 500(Vcc=4.5V) ns 
o '" 400(Vcc=6.ov) 
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Vee 

I 

I 

t 
I 

y 

I 

' I 

- J 

GND 

Note. 
*DC input voltage is 
able to impress -0.5V 
to 18V based on GND 
without any relation 
to voltage of Vee. 
Recommended operating 
condition is from 
OV to lSV and it is 
possible to vonvert 
logic-level from 15V 
to 5V or SV to 2V. 

**.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. 



_______________ TC74HC4049P/F 
TC7 4HC4050P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C tra=-40-85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

Vrn 4.5 3.15 ~ - 3.15 - 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 -

Vrn= 
IoH=-20µA 4.5 4.4 4.5 - 4.4 -

High-Level 
VoH 6.0 5.9 6.0 - 5.9 - v Output Voltage 

VrH or VrL Iow-6mA 4.5 4.18 4. 31 - 4.13 -

IoH=-7.8mA 6.0 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1 

Vrn= 
loL=20µA 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VoL 6.0 - 0.0 0.1 - 0.1 v 

VrH or VrL IoL=6mA 4.5 - 0.17 0.26 - 0.33 

IoL=7.8mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
Im VrwVcc or GND 6.0 - - ±0.1 - ±1.0 Current 

µA 

Quiescent 
Ice VrN=Vcc or GND 6.0 - - 1. 0 - 10.0 Supply Current 
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TC74HC4049P/F ---------------­
TC74HC4050P/F 

AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input tr=tf=6ns) 

trEST CONDITION 
Ta=25°C Ta=-40-85°C 

PARAMETER SYMBOL UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 25 60 - 75 

Output Transition 4.5 - 6 12 - 15 
Time tTHL ns 

6.0 - 5 10 - 13 

tpLH 
2.0 - 48 100 - 125 

Propagation Delay 4.5 - 12 20 - 25 
Time tpHL ns 

6.0 - 10 17 - 21 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 25 - - -

Note (1) CpD 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·fiwricc/6 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

TC74HC4049 
6 HG 

VIN VIN 
P.G. 

Cj 
0 

'° 
VouT 

TC74HC4050 (HC4049) 

VIN 
P.G. 

Cj VouT 
0 ( HC4050) 
'° 

tpLH tpHL 
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GND 

VoH 

VoL 

Icc(opr) TEST CIRCUIT 

I I TC74HC4049 

Cj 
0 

'° 

Input waveform is the same 

as that in case of switching 

8haracteristics test. 



TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 

TC74HC4051AP/ AF 
TC74HC4052A PI AF 
TC74HC4053AP/ AF I AF N 

8-CHANNEL ANALOG MUL TIPLEXER/DEMUL TIP LEXER 
DUAL 4-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 
TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 

The TC74HC4051A/4052A/4053A are high speed CMOS 
ANALOG MULTIPLEXER/DEMULTIPLEXER fabricated 
with silicon gate C2MOS technology. They achieve the high 
speed operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. 

The TC74HC4051A has an 8 channel configuration, the 
TC74HC4052A has a 4 channel X 2 configuration and the 
TC74HC4053A has a 2 channel X 3 configuration. 

The digital signal to the control terminal turns "ON" 
the corresponding switch of each channel a large 
amplitude signal (V cc -V l:E) can then be switched by the 
small logical amplitude (Vc-c-GND) control signal. 

For example, in the case of V cc =5V, GND=OV, VEE= 
-5V, signals between -5V and + 5V can be switched from 
the logical circuit with a single power supply of 5V. As 
the ON-resistance of each switch is low, they can be 
connected to circuits with low inp11t impedance. 

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

•High Speed····················· tpd=l5ns(typ.)atVcc=5V,VcE=OV 

• Low Power Dissipation ...... lcc=4 µ A(Max. )at Ta=25°C 

•High Noise Immunity ...... VNllI=V"11,=28% Vcc(Min.) 

•Low ON Resistance ......... Rm=50Q(typ.)at VCC-VlT=9V 

•High Degree of Linearity ··· THD=0.02%(typ.)at Vcc-V EE =9V 

•Pin and Function Compatible with 4051/4052/4053B 

TRUTH TABLE 

CONTROL INPUTS "ON" CHANNEL 

INHIBIT C* B A HC4051A HC4052A HC4053A 

L L L L 0 OX,OY OX,OY,OZ 
L L L H 1 1X, 1Y 1X,OY,OZ 

L L H L 2 2X, 2Y OX, 1Y,OZ 

L L H H 3 3X,3Y 1X, 1Y, OZ 

L H L L 4 -- OX, OY, 1Z 

L H L H 5 -- 1X,OY, 1Z 
L H H L 6 -- OX, 1Y, 1Z 

L H H H 7 -- 1X, 1Y, 1Z 
H x x x NONE NONE NONE 

X : DON'T CARE, * : Except HC4052A 
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DIP16 (3D16A-P) 

1 1 
MFP 16 SOP 16 

(F16GC-P) (SOP16-P-225A) 

PIN ASSIGNMENT 
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TC74HC4051 AP/AF 
TC7 4HC4052AP/ AF 
TC74HC4053AP/AF/AFN 

SYSTEM DIAGRAM 

TC74HC4051A 

B 

TC74HC4052A 

B 

INH ---t:>o------' 
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3X 

OY 

1 y 

2Y 

3Y 

~---Y-COM 

~~---Y-COM 

----X-COM 

OX 

1 x 

OY 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5- 7 
Supply Voltage Range Vee-Vim -o. 5 -13 
Control Input Voltage Vi:--: -0.5 -Vcc+0.5 
Switch I/O Voltage Vvo VEE -0.5 -Vcc+0.5 
Control Input Diode Current lcK ±20 
I/O Diode Current I10K ±20 
Switch through Current IT ±25 
DC Veeor GND Current Ice ±50 
Power Dissipation Pn 500(DIP) */lBO(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee 2-6 
Supply Voltage Range VEE -6 - 0 
Supply Voltage Range Vee-VEE 2 - 12 
Control Input Voltage VIN 0 - Vc'C 
Switch I/O Voltage Vvo VEE - Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vee=2.0V) 
Control Input Rise and Fall Time tr' tr o- 500(Vee=4.5V) 

O - 400(Vcc=6.0V) 

IEC LOGIC SYMBOL 

TC74HC4051A TC74HC4052A 

X-COM (ll) n 0 ... 3 

COM (3)" 0 ... 7 
Y-COM (3) n 
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TC74HC4051 AP/AF 
TC7 4HC4052AP/ AF 
TC74HC4053AP/AF/AFN 

UNIT 

v 
v 

---v-1 
v 

mA 

mA 

mA 
mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
v 
v 
oc 

ns 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lQm W l°C shall be applied 
until 300mW_ 

TC74HC4053A 



TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL 
TEST 
CONDITION 

High-Level Control 
VrHc Input Voltage 

Low-Level Control 
Input Voltage VrLC 

V1N=V1LC or VrHC 

I 

Vi;0= Vee to VEE 
1110 :0::2mA 

ON Resistance I RoN V1N=V11,c or Vi11c 
V110=Vccor VEE 

I110 :o::2mA 

r:Difference cl- V1\=V1LC or \\11c 
ON Resistance 6Rm Vi;o= Vee to VEE 
Between Switches Ivo :0::2mA 
Input/Output 

1 Vos =Vee or GND 

Leakage Current * IV1 s =GND or Vee 
(SWITCH OFF) V1N=VrLe or Vi He 
Switch Inpur----
Leakage Current lrz Vos=Vccor GND 

(SWITCH ON) ~---
V1~=V1Lc or Vi11c 

Control Input Current ~ tv;;~Vccor GND 
Quiescent l I V1N=Vceor GND Supply Current a:; 

Vee Vee 
2.0 
4.5 
6.0 
2.0 
4.5 
6.0 

GND 4.5 
-4. 5 4.5 
-6.0 6.0 

GND 2.0 
GND 4.5 
-4. 5 4. 5 
-6. 0 6.0 
GND 4. 5 
-4. 5 4.5 
-6. 0 6.0 

GND 6.0 
-6. 0 6.0 

GND 6. 0 
-6. 0 6.0 

GND 6.0 
GND 6.0 
-6. 0 6.0 
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Ta=25°C Ta=-40 -85°C UNIT MIN. TYP. MAX. MIN. MAX. 
1. 5 - - 1. 5 -

3. 15 - - 3. 15 -

4.2 - - 4. 2 -

0. 5 
-

0. 5 
v - - -

-
I 

- 1. 35 - 1. 35 

~ 
- 1. 8 - 1. 8 
85 180 - 225 

- 55 120 - 150 
- 50 100 - 125 
- 150 - - -

- 70 150 - 190 
- 50 100 - 125 

Q 

- 45 80 - 100 
- 10 30 - 35 
- 5 12 - 15 
- 5 10 - 12 

- - ± 60 - ± 600 
- - ±100 - ±1000 

nA 
- - ± 60 - ± 600 
- - ±100 - ±1000 

- - ±0.1 - ±1. 0 
- - 4.0 - 40.0 11 A 
- - 8. 0 - 80.0 



TC74HC4051 AP/AF 
TC7 4HC4052AP/ AF 
TC74HC4053AP/AF/AFN 

AC ELECTRICAL CHARACTERISTICS(CL =50pF ,Input tr=t1 =6ns,GND=OV) 

PARAMETER SYMBOL 
TEST Ta-25°C Ta--40 -85°C UNIT CONDITION Vee Vee MIN. TYP. MAX. MIN. MAX. 

GND 2.0 - 25 60 - 75 
Phase difference ALL TYPES GND 4.5 - 6 12 - 15 
between Input and Output <p 110 

IGND 6.0 - 5 10 - 13 
4.5 4.5 - 4 - - -

- GND 2.0 - 64 225 - 280 
GND 4.5 - 18 45 - 56 *l 4051 GND 6.0 - 15 38 - 48 
-4. 5 4. 5 - 18 - - -

GND 2.0 - 64 225 - 280 
Output Enable Time tpZL GND 4. 5 - 18 45 - 56 

tp'/,Jj *l 4052 GND 6.0 - 15 38 - 48 
-4. 5 4.5 - 18 - - -
GND 2. 0 - 50 225 - 280 
GND 4.5 - 14 45 - 56 *l 4053 GND 6. 0 - 12 38 - 48 ns 

-4. 5 4.5 - 14 - - -

GND 2.0 - 100 250 - 315 
GND 4.5 - 33 50 - 63 *1 4051 GND 6. 0 - 28 43 - 54 
-4. 5 4.5 - 29 - - -

GND 2. 0 - 100 250 - 315 
Output Disable Time tpLZ GND 4.5 - 33 50 - 63 

tpl IZ 
*l 4052 GND 6.0 - 28 43 - 54 

-4. 5 4. 5 - 29 - - -
GND 2.0 - 95 225 - 280 
GND 4. 5 - 30 45 - 56 *l 4053 GND 6.0 - 26 38 - 48 
-4. 5 4.5 -- 26 - - -

Control Input Capacitance Cin ALL TYPES - - - 5 10 - 10 
COMMON Terminal 4051 - 36 70 - 70 
Capacitance C1s 4052 -5. 0 5. 0 - 19 40 - 40 

4053 - 11 20 - 20 f----

SWITCH Terminal 4051 - 7 15 - 15 
Capacitance Ca; 4052 -5.0 5. 0 - 7 15 - 15 

4053 - 7 15 - 15 pF 
4051 - 0.95 2 - 2 

Feedthrough Capacitance C1a; 4052 -5. 0 5. 0 - 0. 85 2 - 2 
4053 - 0. 75 2 - 2 

Power Dissipation 4051 - 70 - - -

Capacitance Cm *2 4052 GND 5. 0 - 71 - - -

4053 - 67 - - -
* 1: R1, =!kQ 
* 2: Cm is defined as the value of the internal equivalent capacitance of IC which is calculated from 

the operating current consumption without load. 
Average operating current can be obtained by the equation: 

Iccq,tl=Cpo •Vee• f" +Ice 
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TC74HC4051 AP/AF 
TC7 4HC4052AP/ AF 
TC74HC4053AP/AF/AFN 

ANALOG SWITCH CHARACTERISTICS(GND=OV,Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION 

Sine Wave Distortion RL=lOkQ VIN =4. OVr-r 

CL=50pF VIN=8.0Vr-P 
(T.H.D) fIN =lkHz VIN=ll.OVp-p 

* 1 ALL 

* 2 4051 
Adjust f IN Voltage to obtain OdBm at Vos 4052 

Frequency Increase f IN Frequency until dB Meter 4053 
* 1 ALL 

Response 
reads-3dB * 2 4051 

fMAx 4052 

(Switch ON) 4053 
RL =50Q, CL =lOpF * 1 ALL 

f1N=lMHz, Sine Wave * 2 4051 
4052 
4053 

Vin is centered at(Vcc -Vrn) 12 
Feed through Adjust input for OdBm 
Attenuation 

(Switch OFF) 
RL=600Q, CL=50pF 

fIN=lMHz, Sine Wave 

Crosstalk 
RL =600Q, CL =50pF 

(Control Input to fIN =lMHz, Square Wave (tr =t f 6 ns) 
Signal Output) 

Crosstalk Adjust VIN to obtain OdBm at Input 

(Between any 
switches) RL=600Q, CL=50pF 

f1N=lMHz, Sine Wave 
* 1: Input COMMON Terminal, and measured at SWITCH Terminal. 
* 2: Input SWITCH Terminal, and measured at COMMON Terminal. 

NOTE: These characteristics are determined by design of devices. 
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Vee Vee 
TYP. UNIT 

-2. 25 2. 25 0. 025 

-4. 5 4. 5 0.020 % 

-6.0 6.0 0.018 

~ 
-2. 25 2.25 45 

70 
95 

~ 70 MHz -4. 5 4.5 
110 
150 
200 

-6. 0 6. 0 
r-s-5 

140 
190 

-2. 25 2.25 -50 

-4. 5 4. 5 -50 dB 

-6. 0 6.0 -50 

-2. 25 2. 25 60 

-4. 5 4. 5 140 mV 

-6. 0 6.0 200 

-2. 25 2.25 -50 

-4. 5 4.5 -50 dB 

-6. 0 6.0 -50 



SWITCHING CHARACTERISTICS TEST CIRCUITS 

1. lpLZ, tpHZo ipzL, lpzH 

Vee 

2. CROSS TALK (CONTROL INPUT-SWITCH OUTPUT) 
fin=1MHz duty=50% tr=tl=6ns 

Vee 

~ND-~~ 
from c ve.;-i 

P.G 0/1 

a 
§ 

3. FEEDTHROUGH ATIENUATION 

4. C1os. C1s. Cos C105 

r-------,r-----~ 
I Vee 1 
I I I 
: --6--::-1 I 
I C Vee , 1 

-0 

u. 

I~ 

SWITCH : 0/1 : COMMON 

L''VEE GNDj' -r-r--
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TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 

6ns 6ns 

5. CROSSTALK (BETWEEN ANY TWO SWITCHES) 

6. FREQUENCY RESPONSE (SWITCH ON) 



TC74HC4060P/F----
TC74HC4060P/F 14-STAGE BINARY COUNTER/DIVIDER WITH OSCILLATOR 
The TC74HC4060 is a high speed CMOS 14-STAGE BINARY COUNTER fabricated with silicon 

gate c2MOS technology. 

It operates ten times as fast as that of metal-gate c2MOS IC (4060BP) with the same 

power dissipation. 

The oscillator configuration allows designs of either RC or crystal oscillator 

circuits. A clear input is used to reset the counter to the all low level state and 

disable the oscillator. A high level at CLEAR accomplishes the reset function. 

A negative transition on the clock input incliments the counter. Ten kinds of devided 

output are provided; 4 stage thru 10 stage and 12 stage thru 14 stage. And at the 

last stage, 1/16384 devided frequency is obtained. 

The 11 input and the CLEAR input are equipped with protection circuits against static 

dischage or transient excess voltage. 

FEATURES: 

High Speed ................... fmax=60MHz(Typ.)(Vcc=SV) 

Low Power Dissipation ......... Icc=4µA(Max.) (Ta=25°C) 

High Noise Immunity ........... VNrn=VNn=28% Vcc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output lmpedance .. IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. Vcc(oprr'2J ~ 6V 

Oscillator Co~firula~ion ..... RC 

Schmitt Trigger Clock Input 

Pin and Function Compatible with 4060B 
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TC 7 4HC4060P/F 

PIN ASSIGNMENT TRUTH TABLE 

-10 Vee INPUTS 
FUNCTION 

l ~) Q, i u -¢1 CLEAR 

~4 ''d 
Cn11ntPr i~ rPsPt to 7.Pro 

;;_~ G,9 
x H state. 

¢0 output goes to high level 
12 CfJEAR ¢0 output goes to low level 

ii 1_ L Count up one step. 
lU ¢0 

9 I L No change. 

(Top View) x Don't care 

LOGIC DIAGRAM 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

OUTPUT 
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TC74HC4060P/F ---------------

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage Vrn 

DC Output Voltage VouT 

Input Diode Current IIK 

Output Diode Current IoK 

DC Output Current IouT 

DC Vee/Ground Current Ice 

Power Dissipation PD 
Storage Temperature Tstg 

Lead Temperature lOsec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage Vrn 

Output Voltage VouT 

Operating Temperature To pr 

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

VALUE 

-0. 5 'V 7 

-0.5 "-Vcc;+0.5 

-o. 5 "'vcc+o. 5 
±20 

±20 

±25 

±50 
500(DIP)*/180(MFP) 

-65'V150 

300 

LIMIT 

2 'V 6 

o "'Vee 

o "'Vee 

-40 'V 85 

0 'V lOOO(Vcc=2. OV) 
0 'V 500(Vcc=4.5V) 
o "' 400(Vcc=6.0V) 

UNIT 

v 
v 
v 
mA 

mA 

mA 

mA 

mW 
oc 

oc 

UNIT 

v 
v 
v 
oc 

ns 

* 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. 

Ta=25°C I PARAMETER lsYMBm I TEST co , ND IT TON I Ta=-40-85•ci UNIT 
' 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1. 5 - - 1. 5 -
High-Level 

Vrn 4.5 3.15 - - 3.15 - 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 -

High-Level Iow-20µA 4.5 4.4 4.5 - 4.4 -
Vrn= 

Output Voltage VoH 6.0 5.9 6.0 - 5.9 - v 
(Q Outputs) VrH or VIL 

IoH=-4mA 4.5 4.18 4.31 - 4.13 -
IoH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TC74HC4060P/F 

DC ELECTRICAL CHARACTERISTICS (CONTINUED) 

Ta=25°C Ta=-40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1. 8 2.0 - 1.8 -
Output Voltage Vrn= 

4.5 4.0 4.5 4.0 VoH IoH=-20µA - - v 
(</Jo,1o Output) VIH or Vn_j 

6.0 5.5 5.5 5.9 - -

2.0 - 0.0 0.1 - 0.1 

Low-Level IoL=20t•A 4.5 - 0.0 0.1 - 0.1 
Vrn= 

Output Voltage VoL 6.0 - 0.0 0.1 - 0.1 v 
(Q Outputs) VIH or Vn 

IoL=4mA 4.5 0.17 0.26 0.33 - -
IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Low-Level 2.0 - 0.0 0.2 - 0.2 
Output Voltage Vrn= 

IoL=20uA 4.5 0.0 0.5 0.5 v VoL - -
(</Jo,1o Output) VIH or Vnj 

0.1 0.5 0.5 6.0 - -

Input Leakage 
Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 

Current 
Quiescent 

µA 

Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 
Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C Ta=-40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition Time tTLH 

4.5 8 15 19 - -
(Q Outputs) tTHL 

13 16 6.0 - 7 -

2.0 - 196 370 - 465 
Propagation Delay Time tpLH 

4.5 - 49 74 - 93 
1I - Q4 tpHL 

6.0 - 42 63 - 79 ns 
Propagation Delay Time 2.0 - 35 75 - 95 

Difference Jtpd 4.5 - 9 15 - 19 
Qn - Qn+l 

6.0 8 13 16 - -
2.0 - 100 195 - 245 

Propagation Delay Time tpLH 
4.5 25 39 49 - -

CLEAR - Qn tpHL 
6.0 21 33 42 - -

2.0 6 14 - 5 -
Maximum Clock 

fMAx 4.5 30 55 - 24 - MHz 
Frequency 

6.0 35 65 - 28 -
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TC74HC4060P/F---------------

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) (CONTINUED) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40-85°C UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Minimum Pulse Width tw(L) 

CLOCK (1I) 
4.5 - 8 15 - 19 

tw(H) 
6.0 - 7 13 - 16 

2.0 - 60 125 - 155 

CLEAR tw(H) 4.5 - 15 25 - 31 ns 

6.0 - 13 21 - 26 

2.0 - 40 100 - 125 
Minimum Removal Time 

trem 4.5 - 10 20 - 25 
CLEAR 

6.0 - 9 17 - 21 

Input Capacitance cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 33 - - -

Note (1) CpD 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·fIN1-Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tpLH,tpHL (CLOCK - Q), tw (CLOCK) 
6ns 6ns 

tpHL (CLEAR - Qn), tw (CLEAR) 

CLEAR 
tw tw 

Q,4 

tpLH tpHL VoL 
Q,n 

Jtpd (Qn - Qn:+l) 
tTHL 

VoH 

Q,n Q,n 
VoL 

tTLH tTHL 
VoH 

Q,n+l Q,n+l 

Jtpd 
VoL 

Jt 
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Icc(opr) TEST CIRCUIT 

P.G. 

* 

GND 
'!14 

TYPICAL CLOCK DRIVE CIRCUITS 

EXTERNAL CLOCK DRIVE 

Rs 

Open 

TC74HC4060P/F 

* ¢I input tr=tf=6ns Duty= SO% 

Note 

When CR or crystal oscillation circuit 
is adopted, the dynamic power dissipation 
will be greater than the measured value 
from the test circuit shown left, 
because these oscillion circuits spend 
much supply current. 

TYPICAL RC CIRCUIT TYPICAL CRYSTAL CIRCUIT 

¢1 i2lr 
¢0 ¢0 ¢0 i2lo 

Rx 
Rf Open 

c c, l XTAL I Co x 

Rs 2Rx-10Rx 
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TC74HC4066P/F----
TC74HC4066P/F UAD BILATERAL SWITCH 
The TC74HC4066 is a high speed CMOS QUAD BILATERAL SWITCH fabricated with silicon gate 

c2MOS technology. 

It consists of four independent high speed switches capable of controlling either 

digital or analog signals with as low power dissipation as that of metal-gate c2MOS IC. 

C input is provided to control the switch; the switch is ON while the C input is 

maintained at high level, and the switch is OFF while at low level. 

FEATURES: 

High Speed .•.•.......•..•...•.. tpd=l2ns(Typ.) (Vcc=SV) 

Low Power Dissipation •••..•.... Icc=lµA(Max.) (Ta=25°C) 

High Noise Immunity ..•..•.•..•• VNIH=VNIL=28% Vcc(Min.) 

Low ON Resistance .•.•••••..••.• RoN=800.(Typ.) (Vcc=SV) 

High Degree of Liniarity ....... DISTORTION=0.05%(Typ.) 
(Vcc=SV) 

DIP14(3Dl4A-P) 
Pin and Function Compatible with 4066B ,,9 

MFP14(Fl4GB-P) 

LOGIC DIAGRAM (PER CHANNEL) PIN ASSIGNMENT 

11/0 l 14 Vee 

10/I 2 13 10 

20/I 3 12 40 
I/O O/I 

2I/O 4 11 41/0 

20 5 10 40/I 

30 6 9 30/I 

GND 
7 8 3I/O 

Cm (Vss) 

(Top View) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0. 5 'U 7 

DC Input Voltage VIN -0.5 -uvcc+0.5 

DC Output Voltage VouT -o. 5 '"v cc+O. 5 
t----

IIK Input Diode Current ±20 

Output Diode Current IoK ±20 
r-------

DC Output Current IouT ±25 

DC Vee/Ground Current Ice ±50 
t------~----

Power Dissipation PD 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65 'U 150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 'U 6 

Input Voltage VIN o '"Vee 
Output Voltage VouT o '"Vee 

Operating Temperature Topr -40 'U 85 

0 'U 1000 (V cc=2. OV) 
Input Rise and Fall Time tr,tf 0 'U 500(Vcc=4.5V) 

o '" 400(Vcc=6.ov) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 
2.0 

Refer to RON Control Input Vrn 4.5 
Voltage specification 

6.0 

Low-Level 
2.0 

Control Input VIL I IoFF] -;;;l.OµA 4.5 
Voltage 6.0 

Vc=Vrnc 2.0 

ON Resistance RoN VI/o=O~ Vee 4.5 

II/o=lOOµA 6.0 
Difference of 2.0 
ON Resistance Vc=Vrnc 
Between Any Two ARON 4.5 

rr;o=lOOµA 
~Four 6.0 trh..es_ 

715 

UNIT 

v 

v 

v 

mA 

mA 

mA 

mA 

mW 
oc 

oc 

UNIT 

v 

v 

v 
oc 

ns 

TC7 4HC4066P/F 

* 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. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

CONTROL 

INPUT 

c 

SWITCH 
INPUT /OUTPUT 

Vee Vee-+ 
I ' 

~~~ ! ff-1_ 
O/~ 

I I 

,.;..,. 

Ta=25°C Ta=-40~85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

1. 5 - - 1. 5 -
3.15 - - 3.15 - v 

4.2 - - 4.2 -

- - 0.5 - 0.5 

- - 1. 35 - 1. 35 v 

- - 1. 8 - 1. 8 

- 2000 - - -

- 100 200 - 250 

- 60 170 - 210 .a 
- 50 - - -
- 3 - - -

- 2 - - -



TC74HC4066P/F----------------

DC ELECTRICAL CHARACTERISTICS (CONTINUED) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40-85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

Input/Output Vc=Vnc Leakage Current 
Io FF VI/o=6V, Vo/I=OV 6.0 - - ±0.1 - ±0.1 

(Switch OFF) or 
ViJJ]_=OV, Vo1J=6V ,,A 

Input Leakage 
Im 6.0 - - ±0.1 - ±1.0 Current 

Quiescent 
Ice VIN=Vcc or GND 6.0 - - 1.0 - 10.0 Sll]Jp_ly Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

Ta=25°C Ta=-40---85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

Phase Difference bet-
2.0 - 13 50 - 65 

'Pr-o RL=l0kf2 4.5 - 5 10 - 13 
ween Input to Output 

6.0 - 4 9 - 11 

2.0 - 56 115 - 145 

Output Enable Time 
tpZH 

RL=lkn 4.5 - 14 23 - 29 ns 
tpZL 

6.0 12 20 - 25 -

2.0 - 64 115 - 145 

Output Disable Time 
tpLZ 

RL=lkn 4.5 16 23 29 - -
tpHZ 

6.0 14 20 25 - -

vss=-2.5V 

Sine Wave Distortion Vin=0.88Vl{MS 2.5 - 0.05 - - - % 
RL=lOkn 

f=lkHz 

Frequency Response Vss=-2.5V 
(Switch ON) 

Vin=0.88VRMS 2.5 30 vout - - - -
20 loglO v:-=-3dB RL=lkf2 in MHz 
Feed through Vss=-2.5V 
Attenuation (Switch 

2.5 1.0 OFF) Vin=0.88VRMS - - - -
Vout 

20 loglO Vin =-50dB RL=lkn 

Crosstalk RIN=lkn 2.0 - 25 - - -
(Control Input to) RL=l0kf2 4.5 - 60 - - - mV 
Signal Output 

6.0 - 75 - - -
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TC74HC4066P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) (CONTINUED) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40--85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

f-;.--- -
talk (Between Cross 

any two switches) Vss=-2.5V 

Vout Vin=0,88VRMS 2. 5 - 1. 5 - - -
20 log10 v.-=-50dB RL=lkQ 

in MHz 

RL=lkQ 2.0 - 20 - - -
Maximum Control Input . 
Frequency CL=l5pF 4.5 - 30 - - -

VoUT=l/2 Vee 6.0 - 30 - - -

Control Input 
Cm 5 10 10 

Capacitance - -

Switch Input/Output 
CI/o 6 Capacitance - - - -

pF 
Feed through 

cI-O - 0.5 - - -Capacitance 

Power Dissipation 
Cpn (1) - 13 - - -Capacitance 

Note (1) Cpn 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)=Cpn·Vcc·fr~Icc/4 (per CHANNEL) 

CHANNEL RESISTANCE (RON) TEST CIRCUIT Ice 0 r) TEST CIRCUIT 

O/I c:: 
0 

"' 
I GND I L_--r-_ _J 

Vr-o . 
RoN = J:O= I().) 

: GND i 
~--r--
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TC74HC4066P/F----------------

SWITCHING CHARACTERISTICS TEST CIRCUIT 

,-­
' c 

from -l---0---~ 

P.G. 'I/O 

' - ' "" L GND_J p,I 
-~- 0 

.,}-.,. 10 

l 

2. CROSSTALK (CONTROL TO OUTPUT) 
5V 

_)\_ -----4----, 
e Voe 

from 
P.G. I/O O/I 

G L GND _j "" .~ --r-
3. BANDWIDTH AND FEEDTHROUGH 

ATTENUATION 

G 

"" 0 
-1 

6ns 6ns 

Ve 

Vo/I 
(81 =Vee. 82= GND) 

Vo/I 

(81 =GND, 82=Veel 

tpzL tpLZ 

5. CROSSTALK BETWEEN ANY TWO 
SWITCHES 

f'\12.5V 

---V_l +2.5V 

l 
+:~ _,,~ T' -, ,___sw _ _,_ __ T_E_8T_r_T_E_M __ _J 

Vee I +2.5V -3dB BANDWIDTH TEST 

'If'\ - -- " A - ; -2.5V FF:F:DTHROTJ(H-f 'rE8T 

~ j' \v - u u 0/I G 

L' GND(V8sl; ;'; 
- -----<(- -__J 

-2.5V 

4. cI-O· CI/O 

cI-o 
r--------11-------, 

: +2.5V : 

~ ----0----- --i 

-2.5V 

6. MAXIMUM CONTROL FREQUENCY 

VIN 
n rVcc 

J LLov c Voe -I 

Voe 

GND 

VoH 

VOL 

VoH 

VoL 

0/I l 
::i.---n--- 2 Vee 

c Voe I 
I/O 

I/O 0/I 

i GND ___J ;J --r- rl L_ GND (v~~ 

-2.5V 
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TC74HC4072P/F 
TC74HC4072P/F DUAL 4-INPUT OR GATE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

The TC74HC4072 is a high speed CMOS 4-INPUT OR 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 stage including buffer output, which enables 

higl1 noise immunity and stable output. 

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

voltage. 

FEATURES: 

High Speed ..................... tpd=llns(Typ.)(Vcc=SV) 

Low Power Dissipation .......... Icc=lµA(Max.) (Ta=25°C) 

High Noise Immunity ............ VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ........ 10 LSTTL Loads 

Symmetrical Output Impedance ... ]lOH]=IoL=4mA(Min.) 

Balanced Propagation Delays .... tpLH=i=tpHL DIPl4(3Dl4A-P) 

Wide Operating Voltage Range ... Vcc(opr)=2v~6v 

Pin and Function Compatible with 4072B "~ 
MFP14(Fl4GB-P) 

LOGIC DIAGRAM (1/2 OF DEVICE SHOWN) PIN ASSIGNMENT 

lY l 14 

lA 2 13 

lB 3 12 
A 

IC 4 11 
B 

y lD 5 10 
c 

NC 6 9 
D 

GND 7 8 

(Top View) 
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TC74HC4072P/F----------------

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 - 7 v 

DC Input·Voltage VIN -o. 5-Vcc+o. 5 v 

DC Output Voltage VouT -o. 5-vcc+0.5 v 

Input Diode Current IrK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current lo UT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation PD 500~DlPl'~/ 
180 MFP mW 

Storage Temperature Tstg_ -65 -150 oc 

Lead Temperature lOsec TL 300 oc 

"' 500mW in the range of Ta;-40 - 65 °C. and from Ta;65 °C up to 
85°C derating factor of -10mW/°C shall be applied until 300mW. 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

Vee Vee - -, 

i 
INPUT OUTPUT 

* I 

lGND 

GND r-J 
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----------------TC74HC4072P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 -6 v 

Input Voltage VIN o -Vee v 

Output Voltage VouT o -Vee v 

Operating Temperature Topr -40 -85 aC 

0-1000(Vr.c=2.0V) 
Input Rise and Fall 

0 - 500 (Vr.r.=4. 5V) Time tr,tf ns 

o -4oo(vcc=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 l. 5 - - l. 5 -
High-Level 

Vrn 4.5 3.15 - - 3.15 - v 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

Vu 4.5 l. 35 l. 35 v 
Input Voltage - - -

6.0 - - l. 8 - l. 8 

2.0 l.9 2.0 - l.9 -

IoH=-20/lA 4.5 4.4 4.5 - 4.4 -
High-Level Vrn= 

VoH 6.0 5.9 6.0 - 5.9 - v 
Output Voltage VIH or VIL 

Iow-4mA 4.5 4 .18 4.31 - 4.13 -

IoH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

loL=20ttA 4.5 - 0.0 0.1 - 0.1 
Low-Level Vrn= 

Output Voltage VoL VIH or 
6.0 - 0.0 0.1 - 0.1 v 

VIL 
IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±LO 
Current ttA 
Quiescent 

Ice Vrn=Vcc or GND 6.0 - - l. 0 - 10.0 
Supply Current 
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TC74HC4072P/F---------------

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40-85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 
Time tTHL 

6.0 - 7 13 - 16 ns 
2.0 - 56 110 - 140 

Propagation Delay tpLH 
22 28 4.5 - 14 -

Time tpHL 
6.0 - 12 19 - 24 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation 

pF 

Capacitance CpD(l) - 28 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (ref er to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

Icc(opr)=CpD·Vcc·fIN+Icc/2 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT and WAVEFORM 

6ns 6ns 
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Icc{opr) TEST CIRCUIT 

*Input waveform is the same as 
that in case of switching 
characteristics test. 



TC74HC4075AP/AF 
TRIPLE 3-INPUT OR GATE 

The TC74HC4075A is a high speed CMOS 3-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 
tlir::;si µaLiuri.. 

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. 

FEATURES: 

•High Speed······························ t1xi =8ns(typ.)at Vce=5V 

•Low Power Dissipation············ Iee=2µA(Max.)at Ta=25'C 

•High Noise Immunity··············· V:\lll =VNIL 28% Vee (Min.) 
• Output Drive Capability············ 10 LSTTL Loads 

•Symmetrical Output Impedance···! !Oil I =loL =4mA(Min.) 

• Balanced Propagation Delays ··· ··· tpu-1"' tpf!L 
•Wide Operating Voltage Range··· Vee (opr.)=2V~6V 

• Pin and Function Compatible with 4075B 

IEC LOGIC SYMBOL 

lA I l 
~1 

18 lY 
lC 
2A 
28 (g) 2Y 

2C 
3A 
38 (10) 3Y 

3C (13) 

723 

DIP14 (3D14A-P) 

14~ 
MFP14 (F14GB-P) 

PIN ASSIGNMENT 

2A 14 Vee 

2B 13 3C 

1A 12 3B 

lB 11 3A 

lC 10 3Y 

1Y 2Y 

GND 2C 

TRUTH TABLE 

A B c y 

H x x H 

x H x H 

x x H H 

L L L L 

X : Don't Care 



TC74HC4075AP/AF--------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5- 7 

DC Input Voltage VIN -0.5 -Vcc+0.5 

DC Output Voltage VouT -0.5 -Vcc+0.5 
Input Diode Current IIK ±20 
Output Diode Current IOK 

j----

±20 
DC Output Current IoUT ±25 

--
DC Vee/Ground Current 1cc ±50 
Power Dissipation PD 500(DIP) *ll80(MFP) 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
Input Voltage VI'.\ O-Vcc 
Output Voltage VouT o -Vee 
Operating Temperature Topr -40 - 85 

o - lOOO(Vcc=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vcc=4.5V) 

o- 400(Vcc=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

I p ARAMETER I SYMBOL I TEST CONDITION 
vcc 1Vlll~, 

I '1:7 I l\, il"T1\.T 

High-Level 2. 0 1. 5 

Input Voltage V111 4. 5 3. 15 
6. 0 4.2 

Low-Level 2. 0 -

Input Voltage V1L 4. 5 -

6. 0 -

2.0 1. 9 

High-Level V1N= 
Im =-20µA 4.5 4.4 

Vm 6. 0 5.9 Output Voltage Vn-1orV1L Im =-4 mA 4. 5 4. 18 
IOI-I =-5. 2mA 6.0 5. 68 

2.0 -

lot =20 µA 4.5 -
Low-Level 

VoL 
V1\J= 

6.0 -

Output Voltage V1HorV1L 
loL =4 mA 4.5 -

loL =5. 2mA 6.0 -

Input Leakage Current I It\ V1N =Vee or GND 6.0 -

Quiescent Supply Current Ice V1N =Ver: or GND 6.0 -
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UNIT 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 
1 r r. 

-

-

-

-

-
-

2. 0 
4. 5 
6.0 
4.31 
5. 80 
0. 0 
0. 0 
0.0 
0. 17 
0. 18 

-

-

*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
until 300mW. 

lVlAA. lVlll~. VlAA. 

I Ta=-40 -85°C I I 
• n>T I r ' ' uUNIT 

- 1. 5 -

- 3. 15 - v 
- 4. 2 -

0. 5 - 0. 5 
1. 35 - 1. 35 v 
1. 8 - 1. 8 

- 1. 9 -

- 4. 4 -

- 5. 9 - v 
- 4. 13 -

- 5.63 -

0. 1 - 0. 1 
0. 1 - 0. 1 
0. 1 - 0. 1 v 
0.26 - 0.33 
0.26 - 0. 33 
±0.1 - ±1. 0 µA 
2. 0 - 20. 0 



---------------TC74HC4075AP/AF 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time 4 8 
ns 

8 15 

AC ELECTRICAL CHARACTERISTICS(CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40 -85°C 
-Vee MIN. TYP. MAX. MIN. MAX. UNIT 

ns 

t 2.0 - 30 T 15 - 95 
TL!! 4.5 - s I 15 - 19 

tTllL 
\-------·---------+-----+--------------~? - 7 13 - 16 

I 
2.0 - I 35 90 - m 

Propagation Delay Time ~pL!-1 4.5 - 11 18 - 23 pl IL± 6.0 - 9 15 - 20 
f--y;:;-putCapa-c-it-a-nc-e-----f-c 1;;- -- 5 10 10 

Power Dissipation Capacitance Cp[)(l) ---------- ----=-+-2'7" ----=---+- = -

Output Transition Time 

pF 

Note (l) Cm 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: 

lee wv=C PD• V cc• f IN+ I cc /3(per Gate) 
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TC74HC4078P/F-----
TC74HC4078P/F 8-INPUT NOR GATE 

The TC74HC4078 is a high speed CMOS 8-INPUT NOR GATE fabricated with silicon 

gate C2MOS technology, 

It operates ten times as fast as that of metal-gate c 2MOS.IC (4078B) with the same 

power dissipation. 

Output X is 8-INPUT NOR, output Y is 8-INPUT OR. Both outputs are buffered, which 

enables high noise immunity and stable output. 

All inputs are equipped with protection circuits against static disch&rge or transient 

excess voltage. 

FEATURES: 

•High Speed ••.•••••••••••••• tpd=l4ns(Typ.) at Vcc=SV 

•Low Power Dissipation •••••• Icc=lµA(Max.) at Ta=25°C 

High Noise Immunity ••••••••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability •••••••••••••• 10 LSTTL Loads 

• Symmetrical Output Impedance ••••• IIoHl=IoL=4mA(Min.) 

•Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

Wide Operating Voltage Range •••••• Vcc(Opr.)=2V"' 6V 

• Pin and Function Compatible with 4078B 

ABSOLUTE MAXIMUM RATINGS 
I p ARAMETER I SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 '\., 7 v 
!-----·-------· 

DC Input Voltage VIN -0 . 5 ;,, V cc+O . 5 v 
t--------·----·-·--·· 
DC Output Voltage VouT -0 . 5 "' V cc+O . 5 v 

t---
IIK ±20 mA Input Diode Current 

Output Diode Current IoK ±20 mA 

DC Output Current Io UT ±25 mA 

DC Vee/Ground Current Ice ±SO mA 
~er Dissipation PD 500 (DIP) f< I mW 

180(MFP) 

Storage Temperature Tstg -65 '\., 150 oc 

Lead Temperature lOsec T1 300 oc 

* SOOmW 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. 
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DIPl4(3D14A-P) 

,.9 
MFPl4(Fl4GB-P) 

PIN ASSIGNMENT 

(TOP VIEW) 

NO: No Oonne ctio n 



--------------- TC74HC4078P/F 

LOGIC DIAGRAM 

H 

RECOMMENDED OPERATING CONDITIONS 

~----OX 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v Voe Voe 
t--- -v-Input Voltage VIN o "'Vee 

Output Voltage VouT o "'Vee v 
Operating Temperature Topr -40 '\, 85 oe 

Input Rise and Fall Time tr, tf 0'\,1000 (Vee=2. OV) INPUT 

o "'500(Vcc=4.5V) ns 
0 '\, 400 (Vce=6. OV) 

GND 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40"'85 ° e 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1. s - - l. 5 -
Vrn 4.5 3.15 - - 3.15 -

Input Voltage 
6.0 4.2 4.2 - - -

2.0 - - 0.5 - 0.5 
Low-Level Vu 4.5 - - l. 35 - l. 35 
Input Voltage 

6.0 - - l. 8 - l. 8 

vrn-vrn I Iow-W"A 

2.0 l. 9 2.0 - l. 9 -
4.5 4.4 4.5 - 4.4 -

High-Level 
VoH 6.0 5.9 6.0 - 5.9 -

Output Voltage or VIL 
r 0w-4rnA 4.5 4.18 4. 31 - 4.13 -

Iow-5.2rnA 6.0 5. 68 5.80 - 5.63 -
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UNIT 

v 

v 

v 



TC74HC4078P/F----------------

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40~85°C 

r---i-----,---.---+----r------1 UNIT 

Low-Level 

Output Voltage or VIL 

2.0 

Io1=20µA 4.5 

MIN. TYP. MAX. MIN. MAX. 

0.0 0.1 - 0.1 

o.o 0.1 - 0.1 
6.0 - 0.0 0.1 - 0.1 

r----------jl---+------1---+--+---+------I 
IoL=4mA 4.5 - 0.17 0.26 - 0.33 

loL=5.2mA 6.0 0.18 0.26 - 0.33 

v 

----------------!------ ----·- ----~-------t-----r-------1---+-----+----+------1----1 

Input Leakage 1 VrN=Vcc or GND 6. o 
Current IN 

±0.1 ±1. 0 

1------ - ------- --+-· . -- --- -- ----- ------j-----t-----t---t-------1 pA 
Quiescent 1 Vrn=Vcc or GND 6.0 
Supply Current CC 

1. 0 10.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40~85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

68 
ns 

tpLH 2.0 - 130 - 165 

Propagation Delay Time 4.5 - 17 26 - 33 
tpHL 

6.0 - 14 22 - 28 

Input Capacitance CIN - 5 10 - 10 
Prt.T,TOV" n; ........ -: ...... " ..... -: ........... pF 

I - I 73 I - I - I 
Note (1) CPD 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.) = Cpn • Vee • fIN + Ice 
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---------------- TC74HC4078P/F 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

Icc(Opr.) TEST CIRCUIT 

P.G * 

CJ 
0 

"' 
GND 

OUTPUT Y 

* INPUT WAVEFORM IS THE SAME AS THAT 

IN CASE OF SWITCHING CHARACTERISTICS 

TEST. 
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TC74HC4094P/F-----
TC74HC4094P/F 8-BIT SHIFT AND STORE REGISTER (3-STATE) 

The TC74HC4094 is a high speed CMOS 8-STAGE SHIFT-AND-STORE REGISTER fabricated with 
silicon gate C2MOS technology. It achieves the high speed operation similar to equiv­
alent LSTTL while maintaining the CMOS low power dissipation. This device consists of 
an 8-bit shift register and a 8-bit latch with 3-state output buffer. Data is shifted 
serially through the shift register on the positive going transition of the clock 
input signal. The output of the last stage (Qs) can be used to cascade several de­
vices. Data on the Qs output is transferred to a second output (Qs') on the following 
negative transition of the clock input signal. The data of each stage of the shift 
register is provided to a latch, which latches data on the negative going transition 
of the STROBE input signal. When STROBE input is held high, data propagates through 
the latch to a 3-state output buffer. This buffer is enabled when OUTPUT ENABLE input 
is taken high. All inputs are equipped with protection circuits against static dis­
charge or transient excess voltage. 

FEATURES 
High Speed ............... fMAx=42MHz(Typ.) at Vcc=SV .----~~~~~~~~~~~~----' 

Low Power Dissipation ...... Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability .............. 10 LSTTL Loads 

Symmetrical Output Impedance . . . . . . . . . . I IoH I= IoL =4mA 

Balanced Propagation Delays ............... tpLH~tpHL 

Wide Oerating Voltage Range ........ Vcc(opr. )=2V'V 6V 

Pin and Function Compatible with 4094B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5'" 7 V 

DC Input Voltage VIN -0. 5 '"Vcc+O. 5 V 
-----t---------t---------------t-----; 

DC Output Voltage VoUT -0.5 '"Vcc+0.5 V 
1------------------+-----~---------+-----4 

Input Diode Current IIK ±20 mA 
1--------------------+--------t--------------+------i 
Output Diode Current IoK ±20 mA 
1--------------+------+------------t-----< 

DC Output Current IouT ±25 rnA 
----+-------11----------+-----I 

DC Vee/Ground Current Ice ±SO mA 
t---------- ------- ----+----- --+---------- +------< 

Power Dissipation 
500 (DIP);, 

180(MFP) 
1--------------------------+-----1-----

mW 

Storage Temperature Tstg -65 '"150 °C 
rL_e_a_d __ T_e_rn_p_e_r_a ___ t_u--re ___ l_O_s_;~Ti,----+-----3-0-0-----r---0 -C---< 

;, SOOmW in the range of Ta=-40° '"65°C and from Ta=65°C 
up to 85°C derating factor of -10rnW/°C shall be applied 
unti 1 300rnW. 
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DIP16(3Dl6A-P) 

16~--_,..-:; ' 

' '' 
1 

MFP16(Fl6GC-P) 

PIN ASSIGNMl:NI 

STROBE 16 Vee 

SERIAL IN2 15 OE 

CLOCK 3 14 Q,5 

Q,l 4 13 Q,6 

Q,2 12 Q,7 

Q,3 6 11 Q,8 

Q,4 7 10 Q,s 

GND 8 9 Q,s 

(TOP VIEW) 



'-I 
w 

SERIAL 
IN 

CLOCK 

STROBE l 

OUTPUT 
ENABLE 

~Qs _1f_1f_1f_W_-W_¥_ Q~~Q·s 
· 1,/, I ! ,,, i ! ,,, I i ,/, i I '/' 11 '/' 1 

~jll 1 11 1 ll '11 'JI '11 1 ll ·11 :: 

¢s </Js 

5 7 14 13 12 ll 

Ql IJ,2 IJ,3 IJ,4 IJ,5 IJ,6 IJ,7 ll,8 

r 
0 
G"J 
>--< 
0 

CJ 
>--< 
:t> 
G"J 

$! 
3: 

--t 
n -.. 
.i:::i. 
:::c 
n 
.i:::i. 
c 
cc 
.i:::i. 
~ 
"Tl 



TC74HC4094P/F ----------------

TIMING CHART 

~ ...:) z "" H "1 
0 <H m ::> " 
0 H 0 ~~ rl N "' '" cD "' ~ 

(JJ "' "' ..::i 0:: 0:: d d' d d d a' d d -or 
0 "" H ::> :z 

OJ OJ 0"" 
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TRUTH TABLE 
PARA.OUT SERI.OUT 

CK OE ST SI 
Q, 1 Q,n Q, 8 Q.'s 

_J H H L L Q,n-1 Q,7 NC 

_J H H H H Q,n-1 Q,7 NC 

___j H L x NC NC Q,7 NC 

_J L x x z z Q,7 NC 

t_ H x x NC NC NC Q,s 

~ L x x z z NC (ls 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 'U 6 

Input Voltage Vrn o "'Vee 

Cutput Voltage Vo UT o "'Vee 
Operating Temperature Topr -40 'U 85 

Input Rise and Fall Time tr, tf 0~,1000 (Vcc=2. OV) 
o ~,5oo(vcc=4.5V) 
0 'U 400 (Vcc=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
Vrn 4.5 

Input Voltage 
6.0 

2.0 
Low-Level Vu 4.5 
Input Voltage 

6.0 

2.0 

Vrn=Vrn Iow-20µA 4.5 
High-Level 

VoH 6.0 
Output Voltage or Vu 

Iow-4mA 4.5 

Iow-5. 2mA 6.0 
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X : DON'T CARE 

NC: NO CHANGE 

TC7 4HC4094P/F 

Z : HIGH IMPEDANCE 

UNIT 

v 
v 
v 
oc 

ns 

MIN. 

1. 5 
3.15 

4.2 

-

-
-

1. 9 
4.4 
5.9 

4.18 

5.68 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°e 
TYP. MAX. 

- -
- -
- -

- 0.5 
- 1. 35 

- 1.8 

2.0 -
4.5 -

6.0 -

4. 31 -

5.80 -

Vee Vee 

GND 

GND 

-, 
I 

* 
I OUTPUT 
I 

' _J 

Ta=-40<o85°e 
MIN. MAX. UNIT 

1. 5 -
3.15 - v 
4.2 -

- 0.5 
- 1. 35 v 
- 1. 8 

1. 9 -

4.4 -

5.9 - v 
4.13 -
5. 63 -



TC74HC4094P/F---------------

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40"'85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 
2.0 - o.o 0.1 - 0.1 

Low-Level Vrn= Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
VOL 6.0 - 0.0 0.1 - 0.1 

Output Voltage or VIL v IoL=4rnA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2rnA 6.0 - 0.18 0.26 - 0.33 

3-State Output Vrn=Vrn or VIL 
Off-State Ioz 6.0 - - ±0.5 - ±5.0 µA 
Current VouT=Vcc or GND 

Input Leakage Im Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 Current 
Quiescent µA 

Supply Cl,lrrent Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 

AC ELECTRICAL CHARACTERISTICS (CL=SOpF, INPUT tr=tf=6ns) 
25°C -40"' 85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
Vee MIN. 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 - 140 270 - 340 

(CLOCK - Qn) tpHL 
4.5 - 35 54 - 68 
6.0 - 30 46 - 58 ns 

Propagation Delay Time tPLH 2.0 - 104 200 - 250 
4.5 - 26 40 - so 

(CLOCK - Qs, QS I) tpHL 6.0 - 22 34 - /{] 

Propagation Delay Time tpLH 2.0 - 135 210 - 265 
4.5 - 27 42 - 53 

(STROBE - Qn) tpHL 6.0 - 23 36 - 45 

Maximum Clock 2.0 4 10 - 3 -
£MAX 4.5 20 38 - 16 - MHz 

Frequency 6.0 24 45 - 19 -
Minimum Clock Pulse tw(H) 2.0 - 35 100 - 125 

4.5 - 9 20 - 25 
Width tw(L) 6.0 8 17 21 - - ns 

Minimum Strobe Pulse 2.0 - 35 100 - 125 
tw(H) 4.5 - 9 20 - 25 

Width 6.0 8 17 21 - -
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TC7 4HC4094P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 25°C -40'"85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

Minimum Serial In 2.0 - 25 75 - 95 

Set-up Time 
ts 4.5 - 6 15 - 19 

h 0 - s 11 - lh 

Minimum Strobe 2.0 - 50 150 - 190 

Set-up Time ts 4.5 - 13 30 - 38 
6.0 - 11 26 - 33 

Minimum Serial In 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

Hold Time 6.0 - - 0 - 0 
~ ns 

Minimum Strobe Hold 2.0 - - 0 - 0 

Time 
th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

3-State Output Enable tpzL 2.0 - 76 150 - 190 

Time RL=lk:il 4.5 - 19 30 - 38 
tpzH 6.0 - 16 26 - 33 

3-State Output tpLZ 2.0 - 84 150 - 190 
RL=lk:il 4.5 - 21 30 - 38 

Disable Time tPHZ 6.0 - 18 26 - 33 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation c (1) 
pF 

Capacitance PD - 16 7 - - -

Note (1) CPD 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 equa­

tion hereunder. 

Icc(opr.)=CpD ·Vee· frn+Icc 
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TC74HC4094P/F----------------

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

r------~ ------ v cc 

50% 

'-----GND 

,---+------Vee 

'---+--------+----' -----+------GND 

Q.n .Q.s 

,..-----Vee 

n j __ ~ 
<>:.on ________ _,,J\ ou;v 

Icc(opr.) TEST WAVEFORM 

tr=tf=6ns 

duty=5D% 

Vee 
SI~GND 

~Vee 

I 

~ 
OE 

GND 

tpHL 

~---~i_t_p_H_L--~voL 

,--------------. +---- VoH 

50% 

OUTPUT 
ENABLE 

Q.n 
(DATA=LOW) 

Q.n 
(DATN=HIGH) 

,------Vee 

tpZH tpHZ 

Cpo CALCULATION 
Cpn is to be calculated with the 
formula hereunder by using the 
measured value of Icc(opr) in the 
test circuit drawn left side. 

c _ Icc(opr) 
PD - frwYcc 

11 11-Vcc 
CK __J L..J L._GND 

OUTPUTS At determining the typical value of 
CPD• a relatively high frequency 
lMHz was applied for frN, in order 
to eliminate the error from the 
quiescent supply current. 

SI 

CK 
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TC74HC40102P DUAL BCD PROGRAMMABLE DOWN COUNTER 
TC74HC40103P 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 

TC74HC40102P 
TC74HC40103P 

The TC74HC40102 and TC74HC40103 are high speed CMOS PROGRAMMABLE DOWN COUNTER 
fabricated with silicon gate C2MOS technology. 
They operate ten times as fast as that of metal-gate C2MOS IC (40102/40103B) with 
the same power dissipation. Output terminal CO/ZD is placed in active mode at "L" 
level when the contents of count become zero. As the TC74HC40102 adopts BCD binary 
coded decimal notation, setting up to 99 counts is possible. The 74HC40103 with 
8-bits binary construction, can set up to 255 counts. Each type has CI/CE inhibiting 
clock, APE asynchronous preset control input, SPE synchronous preset control input 
and CLR control input setting counter to maximum counting mode. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed ••••••••••••••• fMAX=36MHz(Typ.) at Vcc=5V 

Low Power Dissipation •••••• Icc=4µA(Max.) at Ta=25°C 
..--------------~ • High Noise Immunity ••••••••• VNitt=VNIL=28% Vcc(Min.) 

• Output Drive Capability •••••••••••••• 10 LSTTL Loads 

• Symmetrical Output Impedance ••••• JioHl=IoL=4mA(min.) 

• Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

Wide Operating Voltage Range ••••••• ·vcc(Opr.)=2V-u 6V 

• Pin and Function Compatible with 40102B, 40103B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 -u 7 V 
!---------------- ------+--::: ----+--------< 

DC Input Voltage VIN -0. 5 'U Vcc+O. 5 v 
~-o~t-p-ut-V-ol-t~~- - -\JouT- -o. s '"v cc+o. s v 
t--- -- --- -- --- ----
Input Diode Current IIK ±20 mA 

!--------- . Output Diode Current IoK ±20 mA 
1---- --- --+-----------------+-----t 
DC Output Current IouT ±25 mA 

--+------------+------1 
DC Vee/Ground Current Ice ±SO mA 

c---- -- ----+--=·-----1---------t----1 
Power Dissipation PD 500* mW 

Storage Temperature Tstg -65 'U 150 oc 
Lead Temperature lOsec 300 oc 

* SOOmW in the range of Ta=-40°C-u65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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DIP16( 3Dl 6A-P) 

PIN ASSIGNMENT 

CLOCK l 16 Vee 

CLEAR2 15 SPE 

CI/CE 3 14 00/ZD 

JO 4 13 J7 

Jl 5 12 J6 

J2 6 11 J5 

J3 7 10 J4 

GND 8 9 APE 

(TOP VIEW) 



TC74HC40102P _______________ _ 
TC7 4HC40103P 

TRUTH TABLE 

CONTROL INPUT MODE FUNCTIONAL DESCRIPTION 
CLEAR APE SPE CI/CE 

H H H H Count inhibit Even if clock is given, no count is 
made. 

H H H L Regular count Down count at rising edge of clock. 

H H L 
Synchronous Data of PI terminal is preset at x preset rising edge of clock. 

H L x x Asynchronous Data of PI terminal is asynchronously 
preset preset to clock. 

L x x x Clear Counter is set to maximum count. 

Note I. X: Don't care 

2. Maximum count: "99" for TC74HC40102 and "255" for TC74HC40103. 

TIMING CHART 

CLOCK 

CLEAR 

SPE 

Jo 

J2 

J3 

J5 

J6 

(TC74HC40102 

Number of Count 
(TC74HC40l03 

~ n.n..n 
_J 

Ih 
w 

LW 
1 

I 
I 

I 

I 
1--

) 99 98 3 2 l 0 99 98 97 6 5 4 3 

) 255 254 3 2 l 0 2551 254 253 6 5 4 3 
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I 

99 98 97 

255 254 253 



'-I 
w 

JO Jl J2 J3 J4, J5 - - J6 -,7 

4 5 6 7 lO ll l2 l3 

, A I ~~~7~ 
~ ,7 t 15l 7 

APE_r.. 9 _l :I J :J :r ] l bl 
lll Jl1 ~ JII IIT m ..J± ~ 

r-J ,-J ,-J r-J ,.-J r-J .--J ,--J 
FO Fl F2 F3 F4 F5 F6 F7 

TE Q,1-< TE QI-+- TE (ii-< TE (ii- TE Q; TE Q; ~ TE Q.1--< TE Q; 

CO I CL 80Kl .__,_~ 11~1 II 
l 1 1 -1 1 1 _J 

t-3 
0 ..... 
.i:­
::r: 
0 
.i:-
0 
I-' 
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CLR 

APE 

TE 0 
ct=fE 

TE 

SPE 0 ct=SPE 

SPE 

CK 

FUNCTIONAL DESCRIPTION 

CK Q:1--+---+-o 
R 

INPUT 

CLEAR .APE SPE J 

L x x x 
H L x L 
H L x H 

H H L L 
H H L H 

H H L x 
H H H x 
H H H x 

'fE 

x 
x 
x 
x 
x 
x 
L 

H 

TC7 4HC40102P 
TC7 4HC40103P 

OUTPUT 

CLOCK '<n+l 

x L 

x L 

x H 

I L 

s H 
t__ '<n 

s '<n 

x 11.n 

The TC74HC40102 and TC74HC40103 are 8-stage presettable synchronous down coun­

ters. Carry Out/Zero Detect (CO/ZD) is output at the "L" level for the period of 1 

bit when the readout becomes "O". The TC74HC40102 adopts binary coded decimal nota­

tion, making setting up to 99 counts possible. While the TC74HC40103 adopts 8-bit 

binary counter and can set up to 255 counts. 

COUNT OPERATION 

At the "H" level of control input of CLEAR, SPE and APE, the counter carries out 

down count operation one by one at the rise of pulse given to CLOCK input. Count 

operation can be inhibited by setting Carry Input/Clock Enable (CI/CE) to the "H" 

level. 
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TC74HC40102P _______________ _ 
TC74HC40103P 

(Continued) 

CO/ZD is output at the "L" level when the readout becomes "O", but is not output even 

if the readout becomes "O" when CI/CE is at the "H" level, thus maintaining the "H" 

level. 

Synchronous cascade operation can be carried out by using CI/CE input and CO/ZD 

output. 

The contents of count jump to maximum count (99 for the TC74HC40102 and 255 for the 

TC74HC40103) if clock is given when the readout is "O". Therefore, operation of 100-

frequency division and that of 256-frequency division are carried out for the 

TC74HC40102 and TC74HC40103, respectively, when clock input alone is given without 

various kinds of preset operations. 

PRESET OPERATION AND RESET OPERATION 

When Clear (CLEAR) input is set to the "L" level, the readout is set to the 

maximum count independently of other inputs. When Asynchronous Preset Enable (APE) 

input is set to the "L" level, readouts given on JO to J7 can be preset asynchronously 

to counter independently of inputs other than CLEAR input. When Synchronous Preset 

Enable (SPE) is set to the "L" level, the readouts given on JO to J7 can be preset to 

counter synchronously with the rise of clock. 

As to these operation modes, refer to the truth table. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v 
Input Voltage Vrn o '\,Vee v 
Output Voltage VoUT o -c Vee v 
Operating Temperature Topr -40 '\, 85 •c 

Input Rise and Fall Time tr, tf 0'\,1000 (Vcc=2. OV) 
o -c500(Vcc=4.SV) ns 
0 '\, 400 (Vcc=6. OV) 

742 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT OUTPUT 



TC74HC40102P 
---------------- TC74HC40103P 

DC ELECTRICAL CHARACTERISTICS 
Ta-25°C Ta 40~85°C 

PARAMETER SYMBOL TEST CONDITION ~-+-----,,-----,,---:::---r~~,-:~;-1 UNIT 
MIN. TYP. MAX. MIN. MAX. Vee 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

i---·----. ----- ---

High-Level 

Output Voltage 

i------

Low-Level 

Output Voltage 

or VIL 

2.0 1.5 

"'· 5 3.15 

6.0 4.2 

2.0 

4.5 

6.0 

1 2.0 

I Iow-20µA 4.5 
6.0 

1. 9 

4.4 

5.9 

2.0 

4.5 

6.0 

0.5 
1. 35 

1. 8 

1. 5 

1. 9 
4.4 

5.9 

0.5 
1. 35 

l. 8 

f--------+---+----+---t---t-·-T------, 
Iow-4mA 4.5 

Iow-5.2mA 6.o 
4.18 

5.68 

4. 31 4. 1 3 

5. 80 5. 63 
---· ··-r--· 

or VIL 

2.0 

IoL=20µA 4.5 
6.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 
r-----·-+--- . - -·- -+-----+---+-·---+---1 

IoL=4mA 4.5 - 0.17 0.26 

IoL=5.2mA 6.0 - 0.18 0.26 

0.33 

0.33 

v 

v 

v 

v 

-------- - -+ ·-- --+- ·- --- ---····-· --+-·---t--·--+------1----1---+---+-----I 

Input Leakage Im Vrn=Vcc or GND 6.0 -
Current 

±0.1 ±1. 0 

µA t-- --- ·- -- ---- -- - - -- - ------ . -+--···· - 1----+---+--+----ir----j 
Quiescent Ice Vrn=Vcc or GND 6.0 _ - 4.0 - 40.0 
Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF Input tr=tf=6ns) 
' 

r---1 Ta 25°C Ta 40~85°C 
UNIT SYMBOL TEST CONDITION PARAMETER 

Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 95 
Output Transition Time 4.5 - 8 15 - 19 tTHL 

6.0 - 7 13 - 16 

tpLH 2.0 - 128 245 - 305 Propagation Delay Time 
49 61 4.5 - 32 - ns 

(CLOCK - CO/ZD) tpHL 6.0 - 27 42 - 52 

2.0 - 156 300 - 375 
Propagation Delay Time tpLH 

4.5 39 60 - 75 -
(APE - CO/ZD) tpHL 

6.0 - 33 51 - 64 
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TC74HC40102P _______________ _ 
TC74HC40103P 

AC ELECTRICAL CHARACTERISTICS (ContinuecU_ 
r--- Ta=25°C Ta=-40-v85°C 

PARAMETER SYMBOL TEST CONDITION Vee t------r----.---t------r-----i 
MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time 

{CLEAR - CO/ZD) 

Propagation Delay Time 

tpLH 

Maximum Clock Frequency f MAX 

Minimum Pulse Width 

(CLOCK) 

Minimum Pulse Width 

(CLEAR, APE) 

tw(H) 

tw(L) 

tw(L) 

2.0 
4.5 

6.0 

2.0 

4.5 

6.0 
2.0 4 

4.5 20 
6.0 24 

2.0 -

4.5 -
6.0 -

2.0 

4.5 

6.0 

124 240 - 300 
31 48 - 60 

27 41 - 51 

56 115 - 145 

14 23 - 29 

12 20 - 25 
8 -

31 -
36 -

3 

16 
19 

30 75 - 95 

8 15 - 19 
7 13 - 16 

30 75 - 95 

8 15 - 19 
7 13 - 16 

r------ ------,------t--------- -- --------j----j------j----i 

Minimum Removal Time 

(CLEAR, APE) 

Minimum Set up Time 

(SPE - CK) 

trem 
2.0 - 20 75 - 95 

4.5 
6.0 
2.0 -

4.5 -

6.0 -

5 15 - 19 
4 13 - 16 

30 75 - 95 

7 15 - 19 

6 13 - 16 
1--------------+----1--· -··-··-----------l---

Minimum Set up Time 

(CI/CE - CK) 

Minimum Set up Time 

(Jn - CK) 

2. 0 - 56 125 - 160 

4. 5 - 14 25 - 32 
6.0 - 12 21 - 27 

---- ~---·-- ---------+-----1------+---l------l----+-----l 

2.0 - 25 75 - 95 
4.5 - 6 15 - 19 
6.0 - 5 13 - 16 

Min-im_u_m--S~_t_u_p_;_im_e __ _,__ __ ----------------r-2-.0---.------~ 75 - 95 

4.5 - 8 15 - 19 
(Jn - APE) 

6.0 - 7 13 - 16 
r-------------- -- ---- ----1--- ---- ------j--2--.0 - - 5 - 5 
Minimum Hold Time 

(All Inputs) 
4.5 
6.0 

5 - 5 

5 - 5 

UNIT 

ns 

MHz 

ns 

+------ ------ ------,-----··-- ----- -- ----------- ------j ---------+------r-------lc------t----i----; 
Input Capacitance 10 10 

pF 
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________________ TC74HC40102P 
TC7 4HC40103P 

Note(l): Cpn 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.) =Cpn. Vee. frn+Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 WAVEFORM 2 

6ns 6ns 6ns 6ns 

Vee 

CLOCK 

GND 

VoL 

50% 

pLH, "tpHL 

WAVEFORM 3 WAVEFORM 4 

6ns 6ns 6ns 6ne 

Vee 

GND 

Vee 
CLOCK 

GND 

50% 
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TC74HC40102P _______________ _ 
TC7 4HC40103P 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

WAVEFORM 5 WAVEFORM 6 
6ns 6ns 

CLOCK 

----- GND 

ts 

** ~ 
F/FOUTPU~ 

APE, 
CLOCK 

ts 

----GND 

** ~ 
F/F OUTPUT___/\___ 

( ** F/F output is internal signal o:f IC) 

Icc(Opr.) TEST CIRCUIT 

CLR 

APE 

r--1 Jo 

CK 

CI/CE 
c: 
0 

n 

"' 
J7 

T5V 

00/ZD 

SPE 
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Input transition time is 
the same as that in ~RsP 
of switching characteristics 
test. 



EXAMPLE OF TYPICAL APPLICATION 

PROGRAMMABLE DIVIDE-BY-N COUNTER 

Vee 

JO APE 

fouT 
CO/ZD 

N SPE 
frn 

CLOCK 

CI/OE 

GND 

PARALLEL CARRY CASCADING 

fIN 

fouT 

COUNT 

TC74HC40102P 
TC74HC40103P 

Timing chart when N="3" 
(JO' Jl=Vcc' J2 '\, J7=GND) 

TC74HC40102P 

TC74HC40103P 

0 3 2 

1/2 to 1/100 are 
dividable. 
1/2 to 1/256 are 
dividable. 

CLOCK 
INHIBIT 

0 I/OE 00/ZDt----I CI/OE 00/ZD 1-----+ CI/OE 00/ZD .___ _ _,.----..._ 

CLOCK CLOCK CLOCK 

CLOCK 

mAt synchronous cascade connection, huzzerd occurs at CO output after its second 
stage when digit place changes, due to delay arrival. Therefore, take gate from 
TC74HC32 or the like, not from CO output at the rear stage directly. 

PROGRAMMABLE TIMER 

Vee 

JO 

N OUT 
APE t--..__ __ t__fP-+----0 

CLOCK 

fIN 

II GND 

747 

SET 

OUT 

ts 
--i-t--u----

N 
tw = (-f -+ts) 

IN 

Note: The above formula does not take 
into account the phase of clock 
input. Therefore, the real pulse 
width is the distanc.e between the 
above formula-I/ fIN"' the above 
formula. 



TC74HC40105AP/AF---------------
FIFO 4 Bit x 16 Word REGISTER 

The TC74HC40105A is a high speed CMOS 4bit x 16word 
first-in, first-out (FIFO) Strage Register fabricated with 

silicon gate C2MOS technolgy. 
It achieves the high speed operation while maintaining 

the CMOS low power dissipation. 
The device is capable of handling 16 four-bit words and 

it is possible to handle the input and output data at 

different shifting rates. 
When the DATA-IN-READY (DIR) is high, data is 

written into the registers by a low to high transition of the 
SHIFT IN (SI) input. And when DATA-OUT-READY 

(DOR) is high, data is read out of the registers by a high 
to low transition of the SHIFT OUT (SO) input. 

If the MASTER RESET (MR) is high, the DIR goes 
high and DOR goes low. The data in the internal registers 

are not changed but are declared invalid. 
The TC74HC40105A can be cascaded to form longer 

registers or wider words. 
The DATA OUTPUTs (Qn) are 3-State Outputs. When 

OUTPUT ENABLE (OE) is held high, the Qn's are in 

high impedance state. 
All inputs are equipped with protection circuits against 

static discharge or transient excess voltage. 

FEATURES: 

•High Speed ................................. fw,x=25MHz(typ.)at Vcc=5V 

•Low Power Dissipation ............... 4µA(Max.)at Ta=25°C 

•High Noise Immunity .................. V:-;rH=V'.\lL =28% Vcc(Min.) 

• Output Drive Capability ............... 10 LSTTL Load 

• Symmetrical Output Impedance ... 

{ 
lO(For DIR, DOR) 

15(For Q 11 -Q 3) 

{ 
IIm l=lot =4mA(Mm.)(For DIR, DOR) 

llrnr I =IoL =6mA(Mm.)(For Q 0-Q 3) 

• Balanced Propagation Delays ...... tp!Jl"" tpl IL 

•Wide Operating Voltage Range ...... Vcc(opr)=2V-6V 
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DIP16 (3D16A-P) 

16~ 
1 

MFP16 (F16GC-P) 

PIN ASSIGNMENT 

OE 16 Vee 

DIR 15 so 
SI 14 DOR 

Do Oo 
DJ 5 01 
Dz 6 11 02 
D3 7 03 

GND 8 MR 

(TOP ViEW) 



SYSTEM DIAGRAM 

DIR 

MR ----i-~i~-1-T----1 
,,--c:-~ r-i I 14 / 0 I 

o, 

TIMING DIAGRAM 

MASTER 
RESET 

OUTPUT 
ENABLE 

SHIFT IN 
Clock 

SHIFT OUT 
Clock 

DATA INPUT 
READY 

DATA OUTPUT 
READY 

DATA IN 
{On) 

Word1 

l-----<lATCl1ESI------l 

Word2 Word3 

I R 
I o 
I 
I 
I 
I 
I 
I 

0 1 1 1 

0·1~~UT W&W"LWELW&u..@ 
UN KNOWN 

Z : High Impedance 
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TC74HC40105AP/AF ---------------

BLOCK DIAGRAM 

MASTER 
RESET 
(MR} 

{: DATA 
D2 

D3 

9 

4 

5 

6 

7 

FUNCTIONAL DESCRIPTION 

1) WRITING DATA 

SHIFT IN 
CLOCK 

(SI} 

3 

SHIFT OUT 
CLOCK 

(SO} 

15 

CONTROL 
LOGIC 

4X16 
DATA 

REGISTER 

1--2 _______ DATA-INPUT-READY 
(DIR} 

1-1_4 ______ DATA-OUTPUT-READY 
(DOR} 

.------- OUTPUT ENABLE 

OUTPUT 
BUFFER 

(3-STATE} 

13 

12 

11 

10 

(OE} 

Data can be written into the FIFO whenever DIR is high and a low to high transition occurs on the SI pin. 

DIR will toggle momentarily until the data has been transferred to the second word register. 

SI must be toggled before the next 4-bit word can be written. The first and subsequent words will 

automatically ripple to the output end of the device even if there is not a full 16 words of input data. When all 16 

words are filled with data, DIR will go low and additional data cannot be written into the device. 

2) READING DATA 

When a data word appears in the sixteenth data register (just before the output buffer), DOR goes high and, if 

OE is low, data can be output on the high to low transition of SO. 

The data remaining in the registers now ri.pples to the next higher 'vord position opening the first word 

position for new data. DIR goes high and additional data can be written in. During the output of data, DOR 

toggles momentarily after each read. When the data registers become empty, DOR goes low and SO is ignored. 

3) MASTER REST 

When a high is input to MR, the internal control logic is initiallized. This causes DIR to go high and DOR to 

go low. The contents of the data registers are not changed, but are invalid and will be written over when the 

first word is loaded. 

4) CASCADING 

The TC74HC40105A can be cascaded to form longer registers simply by connecting DOR of the first device to 

SI of the second and DIR of the second device to SO of the first. Additional devices may be cascaded by 

repeating the above. Of course, the Qn outputs of the first device must be connected to the Dn inputs of the 

second. 

In this mode, an MR pulse must be applied after the supply voltage is turned on. For words wider than 4-

bits, the DIR and DOR outputs from each FIFO must be ANDed respectively and the SI and SO inputs must each 

be paralleled. 
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--------------- TC74HC40105AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5-7 

DC Input Voltage V1'\ -0.5 -Vee+0.5 

DC Output Voltage Vovr -0.5 -Vee+0.5 
Input Diode Current IIK ±20 
Output Diode Current ] ___ ±20 

I 

.. UK 

DC Output Current 
±25 (DIR, DOR) Iovr 

(Qo-Q3) ±35 
DC Vee/Ground Current Ice ±75 
Power Dissipation Po 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65 -150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 

Supply Voltage Vee 2 - 6 
Input Voltage VIN o -Vee 
Output Voltage VOLT O -Vee 
Operating Temperature Topr -40 - 85 

0 - 1000(Vce=2.0V) 
Input Rise and Fall Time tr, tr o- 500(Vee=4.5V) 

o- 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1. 5 

Input Voltage V1H 4.5 3. 15 
6.0 4. 2 

Low-- Level 2.0 -

Input Voltage V1L 4. 5 -

6. 0 -

V1N= 2.0 1. 9 

V11-1orV1L 
IOH =-20,uA 4. 5 4.4 

6.0 5. 9 High-Level 
VoH (DIR) IoH=-4 mA 4.5 4. 18 Output Voltage 

DOR I 011 =-5. 2mA 6.0 5.68 

Qo-Q3 
IOH =-6 mA 4.5 4. 18 
I OH =-7. 8mA 6.0 5.68 

V1N = 
2.0 -

V1HorV11, 
I OL =20 .u A 4.5 -

Low-Level 6.0 -

Output Voltage VoL (DIR) IoL =4 mA 4.5 -

DOR IoL =5. 2mA 6.0 -

Qo-Q3 Io1. =6 mA 4.5 -

IoL =7. 8mA 6.0 -

3-State Output 
I07: 

V1N =V1H or V11. 
6.0 -

Off-State Current VouT =Vee or GND 
Input Leakage Current I I'< V1'i =Vee or GND 6.0 -

Quiescent Supply Current Ice V1:-; =Vee or GND 6.0 -

751 

UNIT 

v 
v 

-y----1 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

UNIT 

v 
v 
v 
oc 

ns 

Ta=25°C 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta0~65°C 
to 85°C a derating factor of 
- !Om W l°C shall be applied 
until 300mW. 

Ta=-40 -85°C 
TYP. MAX. MIN. MAX. UNIT 

- - 1. 5 -

- - 3. 15 - v 
- - 4. 2 -

- 0. 5 - 0. 5 
- 1. 35 - 1. 35 v 
- 1. 8 - 1. 8 

2.0 - 1. 9 -

4. 5 - 4.4 -

6.0 - 5. 9 -

4.31 - 4. 13 - v 
5. 80 - 5.63 -

4.31 - 4. 13 -

5.80 - 5.63 -

0.0 o. 1 - o. 1 
0.0 0. 1 - 0. 1 
0.0 0. 1 - 0. 1 
0. 17 0. 26 - 0. 33 v 
0. 18 0.26 - 0. 33 
o. 17 0. 26 - 0.33 
0. 18 0. 26 - 0. 33 

- ±0. 5 - ±5. 0 

- ±0.1 - ±I. 0 
.u A 

- 4. 0 - 40.0 



TC74HC40105AP/AF --------------

Tl MI NG REQUIREMENTS( Input tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION '"V: Ta=25oC Ta=-40 -85oC 
~~cc-~-~T=y=p~_~~L~r=M~r=T~+--LIMIT UNIT 

2 .o - 75 95 
4.5 - 15 19 
6.0 - 13 16 

Minimum Pulse Width twcLJ 
(SI) twan 

2. 0 - 75 95 
4. 5 - 15 19 
6. 0 13 16 

Minimum Pulse Width twcu 
(SO) twcHl 

Minimum Pulse Width twcLJ Z.O - 75 95 
(MR) 4.5 - 15 19 

twcHl 6.0 - 13 16 
!-----------····- -~----+----------+----+-----4------+----------j 

Minimum Set-up Tirne 2.0 - 0 0 

(DATA-SI) ts 4·5 - 0 +-1 
t---------------t---t---------+-~6~.o---+------+---o--+--

Minimum Hold Time 2·0 - 100 
(DATA-SI) th 4.5 - 20 5 

1-------------------·--+----+----------+--~-:~--+--=---t--~~~b--+---~~~~-------j 
Minimum Removal Time I 

(MR-SI) trem 4.5 - 10 13 
6.0 - 9 11 

1--------------+----T+--------------+----+------+------+------·-__, 
2.0 - 3 24 

Clock Frequency f [ 4.5 - 15 12 MHz 
l 6.0 -- 18 13 

ns 

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

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 
(DIR,DOR) tTHL 

Propagation Delay Time 
tpHL - 16 30 L-@_O,MR-DOR) _ 

Propagation Delay Time 
tpUI - 242 365 ten nro' 

\UV .LJ'.ll.\,) 
-~ 

Propagation Delay Time ns 

(SI.DOR) tpLH - 181 
I 

273 
-

Propagation Delay Time 
tpHL - 22 35 (SI-DIR) 

'Propagation Delay Tin1e tpLll - 25 39 (MR-DIR) t_12HL 
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TC74HC40105AP/AF 

AC ELECTRICAL CHARACTERISTICS( Input tr=t1=6ns) 

PARAMETER 

OutputTransitionTime t-niJ I 1 2-0 T 21 I' 60 T - 75 I 
( Q(} ~Q:I) t I 50 4_5 - I 7 12 I - 15 

'---------------'---II_IL--+--- fi 0 - R 10 18 

outp~tD~~~~ig~n) Time I ~~~1~ - -- ---+-: i l q =+-2Tnr---~---+- i·r 
----- . - 7 13 16 

Propagation Delay Time 2. 0 - 57 175 - 220 

~~,MR-~OR) ___ tpl!L-+-- ____ --~~l!51 = ~~ ~~ = i~ 
Propagation Delay Time , 2. 0 - 798 2000 - 2500 

(SO-DIR) I tpLll 50 4.5 l - 266 400 - 500 
------i-----'-------+- 6. 0 - I 226 340 - 425 

Propagation Delay Time i 2. ~ T - I 597 1500 - 1875 
(SI-DOR) tpLH 50 4.::i l' 199 300 - 375 

6. 0 169 255 319 
2. 0 Tl - 78 200 - 250 I Propagation Delay Time 

(SI-DIR) 

I 
Propagation Delay Time 

(SO-Qn) 

50 4. 5 - 26 40 - 50 
6. 0 - 22 34 _4:1 

I
' 2-0 I - 156 400 I :illll I 

50 4. 5 -- 52 80 I()() I 

1---+-=6-'.o'---l- - 44 68 11'1 
2. 0 - 171 440 :J:i(l )],C, 

150 4. 5 - 57 88 110 

---------+------+------+--+-"6,__,. 0"---L - 48 75 - 94 
2.0 - 612 1500 1875 I 

Propagation Delay Time ~:~ = i~i ~~~ - I ~I~ 
(SI--Qn) 2. o - ,I 627 1540 - 1925 

4. 5 - 209 308 - 385 
!-----------+---+-------- 6. 0 - 178 262 - 327 

II 50 !: ~ ~~ 2!~ I = 2~~ Propagation Delay Time 
(MR-DIR) 

Output Enable time 

------ --~ 25 1!h-- 48 

R, ~ JkQ SO n - li I~++= :!!' 
150 4. 5 - 20 33 1· - 41 

l-----------t----+-----+---+-~6'._'.0J__j_ __ - ___ i _ _!_il7r___ 28 - 35 
2.0 - 32 l' 125 l - 155-

50 1 4.5 -- 16 25 -- 31 
i 6. 0 -- 14 21 26 

Output Disable time 
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TC74HC40105AP/AF --------------

AC ELECTRICAL CHARACTERISTICS( Input tr=t1=6ns)(Cont'd) 

PARAMETER SYMBOL 
TEST Ta=25°C Ta=-40 -85°C UNIT 
CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 3 7 - 2.4 -

50 4.5 15 22 - 12 -

Maximum Clock 6.0 18 26 - 14 -
f'VIAX 2. 0 2. 6 6 - 2 - MHz 

Frequency 
150 4.5 13 20 - 10 -

6. 0 15 24 - 12 -

2.0 - 95 - - -
Output Pulse Width twoo 50 4.5 - 25 - - -

(DIR) twcu 6.0 - 21 - - -

2. 0 - 95 - - - ns 
Output Pulse Width I twoo 50 4. 5 - 25 - - -

(DOR) t\V(L) 
6. 0 - 21 - - -

Input Capacitance - C1c; - 5 10 - 10 
Output Capacilarlc:e-- Con l - 10 - - - pF 
Power Dissi]i_ation CflQl!citance Cm Cit 1 ) - 300 - - -

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: 

I le q>tl =CPD • Vee. fN +Ice 
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TC74HC4511P/F 
TC74HC4511P/F BCD-T0-7 SEGMENT LATCH/DECODER/DRIVER 

The TC74HC4511 is a high speed CMOS BCD-T0-7 SEGMENT LATCH/DECODER/DRIVER fablicated 

with silicon gate C2MOS technology. It enables high speed latch and decode operation 

with identical pin connection and function to standard CMOS 4511B. 

The segment output driver, which is CMOS construction, has large IoH capability whirh 

enables to drive cathode common LED directly. 

When lamp test (LT) is taken "L", all segment outputs will go to "H", and when 

blanking (BI) is taken "L" and LT is taken "H" all segment outputs will go to "L". 

These functions are regardless of other inputs and used to test display. 

BI input is used to pulse-modulate the brightness of the~d_i_·s_p,__la_Y'---·~~~~~~~~~~~~ 

When error input code (over 10) is applied to BCD 

input, all segment outputs will go "L" (turn off). 

All inputs are equipped with protection circuits 

against static discharge or transient excess voltage. 

FEATURES: 

High Speed ................... tw=l5ns(Max.) at Vcc=4.5V 

Low Power Dissipation ........ Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .......... VNrn=VNIL=28% Vee (Min.) 

Output Drive Capability ...... 10 LSTTL Loads 

High Output Current .......... JloHi=20mA 

Wide Operating Voltage Range.Vcc(opr)=2V-6V 

Pin and Function Compatible with standard CMOS 4511R. 

755 

16 

DIP16(3Dl6A-l') 

MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

B I 16 v00 

c 2 15 f 

LT 3 14 g 

BI 4 13 a 

LE 5 12 b 

D 6 11 c 

A 7 10 d 

GND 8 9 e 

(Top View) 



TC74HC4511P/F----------------

BLOCK DIAGRAM DISPLAY MODE 
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TC7 4HC4511 P/F 

TRUTH TABLE 
INPUTS OUTPUTS DISPLAY 

1------r--~--r--~-~~-~----+---.--b---------~---------~ MODE 
LE BI LT D C B A a c d e f g 

XXL XX XX H H H H H H H 8 

x L L L L BLANK 
____ _,__ __ .L_ 

L 

L H H H LL L H H H H H H H 8 
t--------1---+------t---f-----t----f----+-----+----+----+----+-----+----1-----~-- --

L H H H LL H H H H LL H H CJ 
t------+----+----t------i---+---+--+----+-----+----+--------f----f----+-----+--

L H H H L H XL LL LL L L BL/INK 
1------+---+-----+--~l-----+------f---+---+----+---+---+---+----+----+-------

L H H H H 

H H H x x 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Supply Voltage Range 
r--

DC Input Voltage 

DC Output Voltage 
f--------

x XL LL LL L L BLANK 

x X Hold the stage at the leading edge of LE 

X: Don't care. 

SYMBOL VALUE 

Vee -0. 5- 7 

VIN -o. 5 -Vcc+o. 5 

VouT -o. 5 -Vcc+o. 5 

UNIT 

v 

v 

v 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee Vee 

i 

- ----

Input Diode Current lIK ±20 mA 
t--- ' OUTP:JT ' 

Output Diode Current IoK ±20 mA 
--

DC Output Current IouT +25/-35 mA 

DC Vee/Ground Current rec +150/-50 mA 

Power Dissipation PD 500 (DIP);, I 180(MFP) mW 

Storage Temperature Tstg -65 -150 oc 

Lead Temperature lOsec TL 300 oc 

+ 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. 
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TC74HC4511P/F----------------

RECOMMENDED OPERATING CONDITIONS 
P ARA.'1ETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\; 6 v 
!-----

Input Voltage Vrn o '"Vee v 
Output Voltage VouT o '"Vee v 
Operating Temperature To pr -40 '\; 85 oe 

0 '\; lOOO(Vee=2. OV) 
Input Rise and Fall Time tr,tf 0 '\; 500(Vee=4.5V) ns 

o '" 4-00(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°e Ta=-40-85°e 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1. 5 - - 1.5 -
High-Level 

Vrn 4.5 3.15 - - 3.15 - 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 -

IoH=-2011A 4.5 4.4 4.5 - 4.4 -

High-Level Vrn= 6.0 5.9 6.0 - 5.9 - v VoH Output Voltage Vitt or Vu IoH=-6mA 4.5 4.18 4.31 - 4.13 -

Iow-2r- ' 4.5 3.20 3.80 - 2.90 -

row- .2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IoL=2011A 4.5 - 0.0 0.1 - 0.1 
Low-Level Vrn= 

6.0 0.0 0.1 0.1 v VoL - -
Output Voltage VIH or Vu 

IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

Im Vrn=Vec or GND 6.0 - - ±0.1 - 1±1. 0 Current 
11A 

Quiescent 
Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 

Supply Current 
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----------------TC74HC4511P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITIO!\ Ta=25°C Ta=-40-85°C 
UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 25 60 - 75 
Output Transition 4.5 6 12 
Time Low to High tTLH - - 15 

6.0 - 5 10 - 13 

Output Transition 
2.0 - 30 75 - 95 

Time High to Low tTHL 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

2.0 - 192 400 - 500 
Propagation Delay Time tpLH 4.5 48 80 
(BCD-Segment) 

- - 100 ns 
tpHL 6.0 - 41 68 - 85 

2.0 - 116 250 - 315 
Propagation Delay Time tpLH 4.5 29 50 63 
(BI Segment) 

- -
- tpHL 43 6.0 - 25 - 54 

Propagation Delay 
2.0 - 72 150 - 190 

Time tpLH 4.5 18 30 38 - -
(LT - Segment) tpHL 6.0 15 26 33 - -

t--

Propagation Delay Time 
2.0 - 192 400 - ')()(\ 

tpLH 4.5 - 48 80 - I 00 
(LE - Segment) tpHL 68 w, 6.0 - 41 -

-

Minimum Pulse Width 
2.0 - 30 75 - 95 

(LE) tw(L) 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 ns 
2.0 - 35 75 - 95 

Minimum Data 4.5 9 15 19 
Set-up Time ts - -

6.0 - 8 13 - 16 

Minimum Data Hold 
2.0 - - 0 - 0 

Time th 4.5 - - 0 - 0 
6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation CpD( 1) 
pF 

Capacitance 
- 136 - - -

Note (1) CpD 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 
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TC74HC4511P/F----------------

Icc(opr) TEST CIRCUIT 

Vee 

LT Vee a 

VIN 
BI 

A 

b 

P.G. B d 

c e 

D f 

LE GND g 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

LE 

Da tr-::t ~Segment De1ay Time 

90% 
50% 

10% 

'----- GND 
tTLH 
tTHL 

VoH 

B r~segment Delay Time 

Data Set-up/Hold Time 

~---Vee 

50% 

'-------...J-+----- GND 

6 ns 6ns 

Vee 

GND 

VouT 
(a- g ) 

LE-Segment Delay Time 

LE 

LT-Segment Delay Time 

,.----Vee 
LT 

50% 
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----------------TC74HC4511P/F 

APPLICATION CIRCUIT 

Static Display Uircuit 

Recommended Resistance R 

LT Voe 
RX7 

a 
DISPLAY COLOR LITT~ R HIGHT 

TLR358 Red 13.4mm 390.o. 
BI b 

A 

B d 

"" [ IN c e 

D f 

LE LE g 

TLR362 II 14.2 II 

TLR332 II 7.6 II 

TLR342 II 10.9 " 
TLG358 Green 13.4mm 160.0. 

GND TLG362 II 14.2 " 
TLG332 II 7.6 " 
TLG342 II 10.9 " 
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TC74HC4514P __________ _ 
TC74HC4515P 

TC74HC4514P 4-T0-16 LINE DECODER/LATCH 
TC74HC4515P 4-T0-16 LINE DECODER/LATCH (INV.) 

The TC74HC4514 and TC74HC4515 are high s~eed CMOS 4-LINE TO 16-LINE DECODER WITH 
LATCHED INPUTS fabricated with silicon gate C MOS technology. It achieves the high 
speed operation similar to equivalent LSTTL while maintaining the CMOS low power 
dissipation. A binary code stored in the four input latches (A thru D) provides a 
high level (HC4514) or a low level (HC4515) at the selected one of sixteen outputs 
excluding the other fifteen outputs, when the inhibit input (INHIBIT) is held low. 
When the inhibit input is held high, all outputs are kept low level (HC4514) or high 
level (HC4515), while the latch function is available. The data applied to the data 
inputs are transfered to the Q outputs of latches when the strobe input is held high. 
When the strobe input is taken low, the information data applied to the data input at 
a time is retained at the output of latches. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES: 
High Speed ..........•..... tpd=22ns (Typ.) at Vcc=5V.--~~~~~~~~~~~~~ 

Low Power Dissipation ......•• Icc=4µA (Max.) at 25°C 

High Noise Immunity .....•.• VNIH=VNIL=28% Vee (Min.) 

Output Drive Capability .•.•.•........ 10 LSTTL Loads 

Symmetrical Output Impedance ........... I IoH I =IoL=4mA 

Balanced Propagation Delays ....•.......... tpLH~tpHL 

Wide Operating Voltage Range ...... Vee (opr.)=2Vcv 6V 

Pin and Function Compatible with 4514B/4515B 

ABSOLUTE MAXIMUM RATINGS 
P ARAlvJEIER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0. 5 CV 7 v 
DC Input Voltage VIN -0.5cvVcc+0.5 v 
DC Output Voltage VouT -o . 5 cv v cc+o . 5 v 

---·-
Input Diode Current IIK ±20 mA 

Output Diode Current loK ±20 mA 

DC Output Current IouT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation PD 500>< mW 

Storage Temperature Tstg -65 CV 150 oc 

Lead Temperature lOsec TL 300 oc 

* 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. 
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DIP24(3D24A-P) 

0.3 00 INCH( 7.6 2mm) ROW 
oPACING 

PIN ASSIGNMENT 

STROBE 

A 

B 

(s.;,)s 7 

(85)85 

(84)84 7 

CS::i)83 

CSj)8 1 9 

("§2)82 

(SQ)8o 

(TOP VIEW) 

Vee 

INHIBIT 

D 

c 
810(810) 

8u(811) 

8g (Sg) 

89 Cllg) 

814(8H) 

815(S15) 

812( 8 12) 

813(813) 



TRUTH TABLE 
INPUTS SELECTED OUTPUT 

TC74HC4514P - 11H11 

INHIBIT A B c D (TC74HC4515P - "L") 

L L L L L So (So ) 

L II L L L s l ra--- ) 'u l 
L L H L L 82 (S2 ) 

L H H L L 83 (83 ) 

L L L H L 84 (84 ) 

L H L H L S5 (85 ) 

L L H H L 85 (85 ) 

L H H H L S7 (S7 ) 

L L L L H Sg (Sg ) 

L H L L H 89 (89 ) 

L L H L H 810 C810) 

L H H L H 8 11 (sll) 

L L L H H 812 (812) 

L H L H H 813 (813) 
L L H H H 814 (814) 
L H H H H S15 [815) 
H x x x x TC74HC4514 - ALL OUTPUTS 

[TC74HC4515 - ALL OUTPUTS 

LOGIC DIAGRAM 

TC74HC4514 

A 

c 

D 

STROBE~!_ 
</> 
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"Ln 
11H11) 

TC74HC4514P 
TC74HC4515P 

X : DON'T CARE 

STROBE= II H 11 REFER TO 
TRUTH TADLE 

STROBE~ "L" 

DATA AT THE NEGATIVE GOING 

TRANSITION OF STROBE SHALL 

BE PROVIDED ON THE EACH OUT­

PUT WHILE STROBE IS HELD LOW. 



TC74HC4514P _______________ _ 
TC74HC4515P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 
r----

Vo UT Output Voltage 

rcJperating Temperature Topr 
f-------
Input Rise and Fall Time tr, tf 

DC ELECTRICAL CHARACTERISTICS 

LIMIT UNIT 

2 'V 6 v 
--

0 'V v cc v 
o "'Vee v 

-40 'V 85 oc 

0'V1000 (Vcc=2. OV) 
0 0,500(Vcc=4.5V) ns 
0 'V 400 (Vcc=6. OV) 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C 

-, 
I 

* OUTPUT 

I 

1: 
I 

_J 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. TYP. MAX. MIN. MAX. UNIT 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output VolLige 

Vrn 

or VTT 
lL 

2.0 
4.5 

6.0 

2.0 
4.5 

6.0 

1. 5 
3.15 

4.2 

2.0 1.9 

IoH=-20µA 4.5 4.4 
6.0 5.9 

4.5 I 4.18 I IoH=-4mA 

I 0w-5. 2mA 6. o 5.68 

2.0 
4.5 
6.0 

4.31 

5.80 

0.5 
1. 35 

1. 8 

1. 5 
3.15 

4.2 

1. 9 

4.4 
5.9 

4.13 

5. 63 

0.5 
1. 35 

1. 8 

v 

v 

v 

r------- - - ---- t-------------t-----------i-------i----T---r-----t----t--- -+---+----1 

Low-Level 

Output Voltage or VIL 

2.0 

IoL=20µA 4.5 
6.0 

0.0 

0.0 
0.0 

o. 1 

0.1 
0.1 

0. 1 

0.1 
0.1 

r-------t-----t-·-----1 ·--+----f------+·--

IoL =4rnA 4.5 - 0.17 0.26 - 0.33 

Io1=5.2rnA 6.0 - 0.18 0.26 - 0.33 

v 

t--------- ---+-------+-------_J__-------+---1----+-----+----+-------+---+-------I 
Input Leakage 

Current IIN Vrn=Vcc or GND 6.0 ±.0 .1 ±.1.0 

r----------,··---------l ----+--------------+-->-----+----+-----+----!------< µA 
Quiescent I 
Supply Current CC Vrn=Vcc or GND 6.0 4.0 40.0 
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AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6nS) 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

2.0 -
Output Rise, Fall Time tTLH 4.5 -

tTHL 6.0 -
1--- -------------------
Propagation Delay Time 2.0 -

tpLH 
4.5 -

DATA - Sn, s;:;- tPHL 6.0 -
----------

2.0 -
STROBE - Sn, Sn 

tPLH 
4.5 -

tpHL 6.0 -

2.0 -
tPLH 

4.5 INHIBIT - Sn, s;;- -
tpHL 6.0 -

f--- --

Mininum Pulse Width 2.0 -

STROBE tw(H) 4.5 -
6.0 -

!------------

Minimum Set-up Time 2.0 -
ts 4.5 -

DATA 6.0 -

Minimum Hold Time 2.0 -

DATA th 4.5 -
6.0 -

.------·- ------

Input Capacitance Cm -
-------·---

Power Dissipation 
CPD (1) 

TC74HC4514P -
Capacitance [TC74HC4515P] -

25°C 

TYP. MAX. 

30 75 
8 15 
7 13 , 

108 215 

27 43 

23 37 

124 245 

31 49 
26 42 

88 175 

22 35 

19 30 

30 75 

8 15 

7 13 

10 50 

4 10 
3 9 

- 5 

- 5 
- 5 

5 10 

69 -

[72 J -

TC74HC4514P 
TC74HC4515P 

-40'"85°C 
UNIT 

MIN. MAX. 

- 95 
- 19 

16 

- 270 
- 54 

- 46 

- 305 

- 61 
- 52 

- 220 

- 44 nS 

- 37 
- -

- <)I) 

- I '.I 

- th 
-

- 65 

- 13 

- 11 

- 5 

- 5 
- 5 

- 10 

- - pF 

- -

Note(l) CpD 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)=Cpn ·Vee· frn +Ice 
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TC74HC4514P _______________ _ 
TC74HC4515P 

Icc(opr.) TEST WAVEFORM 

P,G, 

* 

STROBE 

A 

B 

c 
D 

INHIBIT 

So (SQJ 
s1 Cs1J 
Sz (SZJ 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST, 

SWITCH ING CHARACTER IS !TCS TEST WAVEFORM 

A ~ D 50% 50% 

INHIBIT 

tTLH 

50% 

Sn or 8Il 

50% 

tTH 

A ~ D 
50% 50% 50% 

GND 
ts th ts th 

STROBE 50% 50% 50% 

tw tw 
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TC74HC4518P/F DUAL BCD COUNTER 
TC74HC4520P/F DUAL 4-BIT BINARY COUNTER 

TC74HC4518P/F 
TC7 4HC4520P/F 

The TC74HC4518 and TC74HC4520 are high speed CMOS DUAL Br.D/4-BIT BINARY COUNTER 
fabricated with silicon gate C2MOS technology. 
It operates ten times as fast as that of metal-gate c 2MOS IC (4518B/4520B) with the 
same power dissipation. 
Since both of TC74HC4518 and TC74HC4520 contain two independent circuits of counters 
with the same functions in one package, counting or frequency division of two BCD 
digits or eight binary bits can be achieved with one IC. The counters can be reset 
to "O" (Qo '\, Q3="L") by giving "H" level signal to CLEAR input regardless of other 
inputs. The counting condition is changed by the positive going transition of CLOCK 
input if CE="H" or by the negative going transition of CE if CLOCK="L". 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

·High Speed .............•. fMA.x=53MHz(Typ.) at Vcc=5V 

•Low Power Dissipation ....•.. Icc=4µA(Max.) at Ta=25°C 

·High Noise Immunity .•.•••••• VNIH=VNIL=28% Vcc(Min.) 

•Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance .•••• JioHl=IoL=4mA(Min.) 

• Balanced Propagation Delays ..••.•••.•...•. tpLH~tpHL 

• Wide Operating Voltage Range ••••••• Vcc(Opr.)=2V '\, 6V 

• Pin and Function Compatible with 4518B/4520B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 '\, 7 v 
t-·----- --- ------ ·--- - - - -· --- --------+-------··--------+------< 
DC Input Voltage VIN -0. 5 "'Vcc+O. 5 V 

r----------------------------- ------·- ··-------- --- - ----------+---___, 
DC Output Voltage VouT -0.5 "'Vcc+0.5 V 
i---------------·-- ------- ------------
Input Diode Current IIK mA ±20 

!------- --- --------- ------- --t---::------t------------+-----l 
Output Diode Current IoK ±20 mA 

!----- ------ -- -------------+---- ----- ---- --·----------+-------< 
DC Output Current IouT ±25 mA 
>----------------+------------1-·-- -----------+-----1 
DC Vee/Ground Current Ice ±SO mA 
I-- ---- --------- ---------t--::_----
Power Dissipation PD 500(DIP)* mW 

180(MFP) 
!----------------- --- t---::_----l------------+------t 

Storage Temperature Tstg -65"' 150 °C 

Lead Temperature lOsec TL 300 °C 

* SOOmW in the range of Ta=-40° '\, 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
unti 1 300mW. 
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DIP16(3Dl6A-P) 

"V 
MFP16(Fl6GC-P) 

PIN ASSIGNMENT 

16 Vee 

lCLOCK 2 15 2CLEAR 
B:NABLE 

14 2Q3 

13 2Q2 

12 2Ql 

11 2QO 

10 2CLOCK 
ENABLE 

9 2CLOCK 

(TOP VIEW) 



TC74HC4518P/F 
TC74HC4520P/F---------------

TRUTH TABLE 
INPUTS 

CLOCK CLOCK ENABLE CLEAR 
FUNCTION 

_J 
L 

-i_ 
x 

__J 
H 

x 

TIMING CHART 
TC74HC4518 

CLOCK 

CLJ;AR 

OJ,OCK 
l•:NABLE 

Q.O 

Q.l 

Q.2 

Q.3 

TC74HC4520 

CLOOK 

CLEAR 

CLO OK 
ENABLE 

Q.0 

Q.l 

Q.2 

Q.3 

H L INCLEMENT COUNTER 

L_ L INCLEMENT COUNTER 

x L NO CHANGE 

s L NO CHANGE 

L L NO CHANGE 

t_ L NO CHANGE 

x H Q.0 THRU Q.3~L 

01234567890111 

0 l 2 3 4 5 6 7 8 9 10 11 ll 11 

768 

X DON'T CARE 

234567BBBSIO 

t--

t--

12 13 14 15 0 l 2 2 2 2 0 



LOGIC DIAGRAM 

1/2 TC74HC4518 

CLOCK 
l".NABLJ<: 

CLGCK 

2 ( J 0) 

7(15) 

769 

H 

D ct 
CK 

R 

R 
Q 

CK 

K (i: 

TC74HC4518P/F 
TC74HC4520P/F 

3 (11 ) 
0.0 

(4(12) 
Q,J 

6(14) 
~---Q.3 



TC74HC4518P/F _______________ _ 
TC7 4HC4520P/F 

LOGIC DIAGRAM (Continued) 

1/2 TC74HC4520 
CLOCK 

ENABLE 

CLOCK 

CLEAR 
7 (15) 

D 

OK 

r-r-~~~~~~~-+--.--GJ 

---L-/ 
OK 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 v 

Input Voltage Vrn o '"Vee v 

Output Voltage VouT o '"Vee v 

Operating Temperature Topr -40 'V 85 oc 

Input Rise and Fall Time tr, tf 00,1000 (Vcc=2. OV) 

o '"soo(vcc=4.5V) ns 
0 'V 400 (Vcc=6. OV) 
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_______________ TC74HC4518P/F 
TC7 4HC4520P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40cu85 ° C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNTT 

High-Level 2.0 1. 5 - - 1. 5 -
Vrn 4.5 1. l.'i - - 3.15 - v 

InpuL 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 - - l. 8 - 1. 8 
---i;--t-- ----

2.0 1. 9 2.0 - 1. 9 -

VIN=VrH IoH=-20µA 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 - v Output Voltage or VIL -·-

Iow-4mA 4.5 4. 18 4. 31 - 4.13 -

I r0w-U~ 6.0 5.68 5.80 - 5.63 -
\----------- --- --- -- - --

2.0 - o.o 0. 1 - 0. l 

Vm=Vrn IoL=20JJA 4.5 - 0.0 0.1 - CJ. l 
Low-Level 6.0 - 0.0 0.1 - 0. 1 

Voltage VOL -----------+------ v Output or Vu IoL=4mA 4.5 - 0.17 0.26 - 0.33 

IoL=5.2mA 6.0 - 0.18 0.26 - 0.33 . 
f---·------· --+-- ---- ---'-----· -----
Input Leakage 

Im Vm=Vcc or GND 6.0 - - ±_O. 1 - H.O 
Current 

---- --- pA 
Quiescent 

Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input tr=tf=6ns) 

CONDI TI ON r--;;---- Ta=25°C Ta=-40<v85°C 
PARAMETER SYMBOL TEST UNIT 

cc MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 

tTHL 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 100 190 - 240 
ns 

4.5 - 25 38 - 48 
(CK, CE - Qn) tpHL 6.0 21 32 - 41 -

2.0 - 104 205 - 255 
Propagation Delay Time 

tpHL 4.5 - 26 41 - 51 
(CLR - Qn) 6.0 - 22 35 - 43 

2.0 5 12 - 4 -

Maximum Clock Frequency fMAx 4.5 25 48 - 20 - MHz 
6.0 29 56 - 24 -
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TC74HC4518P/F _______________ _ 
TC74HC4520P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

r-- Ta=25°C Ta=-40<v85°C 
UNIT PARAMETER SYMBOL TEST CONDITION Vee MIN. TYP. MAX. MIN. MAX. 

tw(L) 2.0 - 30 75 - 95 
Minimum Pulse Width 

tw(H) 
4.5 - 8 15 - 19 

(CK, CE) 6.0 - 7 13 - 16 

Minimum PUlse Width 2.0 - 35 100 - 125 
tw(H) 4.5 - 9 20 - 25 ns 

(CLR) 6.0 - 8 17 - 21 
2.0 - - 0 - 0 

Minimum Removal Time 
trem 4.5 - - 0 - 0 

(CLR) 
6.0 - - 0 - 0 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation TC74HC4518 - 145 - - - pF 

Capacitance 
Cpn(l) 

TC74HC4520 145 - - - -

Note(l) Cpn 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.) = Cpn ·Vee· fIN + Icc/2 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Qn 

CLOCK 
llNABLB: 

Qn 

~~~ ~. ,r-\--
"tJi_:o~%--~ M l '--------11-------'Jf \ 

tw(L) 

6ns 6ns 

tw(H) 
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TC74HC4518P/F 
TC 7 4HC4520P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

CLEAR 

CLOCK 

(tn 

Icc(O r.) TEST CIRCUIT 

CE 
Vee 

I' . G . * 1--<o------< e LOCK 

Cl 
0 

'° 

1 OTHJ<:R 
INPUTS 

GND 

Vee= 5V 

Vee 

GND 

Vee 

\~ GND 

* 

OUTPUTS 
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TC74HC4538P/F-----
TC74HC453SWF DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 

The TC74HC4538 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 (Positive-edge input), another is B INPUT (Negative-edge input). These 
inputs are valid for slow rising/falling signal (tr=tf=l sec). Because of schmitt­
trigger input function. After triggering, Output keeps MONO STABLE STATE for the time 
period determined by external resistor Rx and by external capacitor Cx. "L" level CD 
input breaks this STABLE STATE. Next corning 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 •••••• Vee= 2.0V from 5k~ to lM~ 

Vee ~ 3.0V from lk~ to lM~ 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed tpd=27nS(Typ.) at Vcc=5V 

Low Power Dissipation •.•..... 

Standby State Icc=4µA(Max.) at Ta=25°C 

Active State Icc=200µA(Typ.) at Vcc=5V 

Output Drive Capability ...••.•..•••. 10 LSTTL Loads 

Symmetrical Output Impedance •••. IIoHl=IoL=4mA(Min.) 

Wide Output Pulse Width Range tw(OUT)=l20ns "' 

60s over at Vcc=4.5V 

ABSOLUTE MAXIMUM RATINGS 
I PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5"' 7 V 
-----+---------t----------+-----i 

DC Input Voltage VIN -0.5 "'Vcc+0.5 V 

DC Output Voltage VouT -0.5 "'Vcc+0.5 V 

Input Diode Current IrK ±20 mA 
Out p;-t_D_i o-d;-C_u_r_r_en t---- --I-oK- __________ ±_2_0 ___ __,___m_A___, 
J----------~----------r------ --

DC Out pu ~---Curr_:_ri~_ __ ___ _I_o_u_T_-+-____ ±_2_5 ___ _,___mA _ _, 
DC Vee/Ground Current Ice ±50 mA 
Powe_r_Di~~-i pa-ti-~n ---~-----t----5-00 (DIP) 1, mW 

180(MFP) 
t---------------------+-------t-----------t------; 

Storage Temperature Tstg -65"' 150 oc 
Lead Temperature lOsec r~ 300 oc 

1, 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 
unti1 300mW. 
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PIN ASSIGNMENT 

16 ·v cc 

15 2Tl 

14 2T2 

13 20D 

12 2A 

11 2B 

10 2Q 
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(TOP VIEW) 



TC7 4HC4538P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

A B 
- - NOTE 
CD Q, Q X : DON ' T CARE 

s H H SL --u-- OUTPUT ENABLE 

x L H L H INHIBIT 

H x H L H INHIBIT 
--- ---- ----- --

L l_ H _fL u OUTPUT ENABLE 

x x L L H INHIBIT 

BLOCK DIAGRAM 

4 

l3 _5_._,,__ll., 

3 

Vee 

6 

A 12 

l3 11 

15 

Tl T2 

1 

10 
Q, 

9 -
Q, 

Vee 

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 

(2) External diode Dx (CRAMPING DIODE) 

External capacitor is charged to Vee 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 Vee 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 Vee 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. 
In the case of large Cx, limitation of falling down time of voltage supply 
is as follows 

tf ;;; (Vee - O. 7) • Cx/20mA 

tf is the time from voltage supply turning off to level of ) 
voltage supply becoming 0.4 Vee· 

In the case of "system is not satisfy the above condition", external 
CRAMPING DIODE is needed for protecting IC from rushing current. 
See figure. 
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TC74HC4538P/F----------------

SYSTEM DIAGRAM 

F/F 

C>o---- Q, 

CD 

TIMING CHART 

A 

H 
T2 

Vref L 
Vss 

VrH 
CD 

VIL 

n= VoH 

VoL 

u= VoH 

VoL 

1- twouT.1 
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TC7 4HC4538P/F 

FUCNTIONAL DESCRIPTION 

(1) Stand--by State 

External capacitor is fully charged to Vee level in stand-by state. That 
means, before triggering, Qp, Qn transistors (connected to T2 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. 

(2) Trigger operation 

Trigger is effective in following two 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. 
After trigger effective, comparator of Cl and C2 start operating, and Qn tran~ 
sistor is turned on. Then the charge of external capacitor discharges through 
Qn transistor. The voltage level of T2 node becomes lower. If voltage level 
of T2 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 T2 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 T2 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 T2 becomes VrefH, IC keeps its 
MONO STABLE STATE. 
In 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 tw(OUT) is as follows. 

tw(OUT) = 0.72 Cx Rx 

(3) 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 
T2 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. In 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 
trr(Min.) depends on Vee and Cx. 

(4) Reset operation 

CD is normally "H". If CD is "L", trigger is not 
output becomes "L" and trigger control F/F is reseted. 
is turns on and Cx is charged rapidly to Vee level. 
This means if CD input becomes "L", IC becomes waiting 
and non-operating state. 
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TC74HC4538P/F----------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 '\, 6 

Input Voltage Vrn o '"Vee 

Output Voltage VoUT o '"Vee 

Operating Temperature T Cl.E_r -40 '\, 85 

Input Rise and Fall Time o'" lOOO(Vcc=2.0V) 
tr• tf 0 '\, SOO(Vcc=4.SV) 

(CD Only) o'" 400(Vcc=6.0V) 

External Capacitor Cx No Limitation 
External (Vcc=2.0v) SK'" lM Rx Resistor (vcc~3.0V) lK'" lM 

DC E LE CTRI CAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 

Input Voltage 
Vrn 4.5 

6.0 

Low-Level 2.0 

Input Voltage 
Vn 4.5 

6.0 

High-Level 
2.0 

Output Voltage Vrn= IoH=-20µA 4.5 

VoH 6.0 

(Q, Q Output) VIH or VIL 
IoH=-4mA 4.5 
IoH=-5. 2mA 6.0 

2.0 
Low-Level IoL=20µA 4.5 
Output Voltage VoL Vrn=Vrn 6.0 

(Q, Q Output) IoL=4mA 4.5 
IoL=S.2mA 6.0 

Input Leakage 
Im Vrn=Vcc GND 6.0 Current or 

R/C Terminal 
Im Vrn=Vcc 6.0 Off-State or GND 

Current 
Quiescent 

Ice Vrn=Vcc GND 6.0 
Supply Current or 

Active-State * vrn~Vcc or GND 2.0 

Supply Current Ice' 
R/Cext=O.SVcc 4.5 

6.0 

*: per circuit 
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UNIT 

v 

v 

v 
oc 

ns 

F 

n 

MIN. 

1. 5 
3.15 
4.2 

-
-
-

1. 9 
4.4 
5.9 

4.18 
3.68 
-
-
-
-

-

-

-

-
-
-
-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta;=25°C Ta=-40co85°C 

TYP. MAX. MIN. MAX. 

- - 1. 5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 
- 1. 8 - 1. 8 

2.0 - 1. 9 -
4.5 - 4.4 -
6.0 - 5.9 -
4.31 - 4.13 -
s. 80 - 5. 63 -
0.0 0.1 - 0.1 
0.0 0.1 - 0.1 
0.0 0.1 - 0.1 
0.17 0.26 - 0.33 
0.18 0. 26 - 0.33 

- ±0.1 - ±1. 0 

- ±0.5 - ±5.0 

- 4.0 - 40.0 

40 120 - 160 
0.1 0.3 - 0.4 
0.2 0.6 - 0.8 

UNIT 

v 

µA 

µA 
mA 
mA 



TC7 4HC4538P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40,,,85 ° C 

UNIT 
Vee MIN. 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 - 128 250 - 315 
- Q) 4.5 - 32 50 - 63 

(A, B - Q, tpHL 6.0 27 43 54 ns - -
Propagation Delay Time 2.0 - 100 195 - 245 

-

tpLH 4.5 - 25 39 - 49 
(CD - Q, Q) tpHL 6.0 - 21 33 - 42 

Cx=l2pF 3.0 - 210 - - -
Rx=lkrl 5.0 - 140 - - -

Pulse Width two UT 
Cx=lOOpF 3.0 - 1. 45 - - -

Output Rx=lOkrl 5.0 - 1. 40 - - -
Cx=lOOOpF 3.0 - 10.5 - - -

]JS 

Rx=l0k'1 5.0 10.0 - -- -
Output Pulse Width 
Error Between Circuits t;twOUT - ±1 - - - % 

(In same Package) 

Minimum Trigger tw(H) Arn 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

Pulse Width tw(L) BIN 6.0 7 13 16 - -
Minimum Clear Pulse 2.0 - 30 75 - 95 

Width tw(L) 4.5 - 8 15 - 19 ns 
6.0 - 7 13 - 16 

Cx=lOOpF 
4.5 74 

Rx=lkr< - - - -
Minimum Retrigger Time trr 6.0 - 63 - - -

Cx=O.OlµF 
4.5 1.1 ]JS 

Rx=lkrl - - - -
6.0 - 1.0 - - -

------~-

Minimum Clear Removal 2.0 - - 0 - 0 
trem 4.5 - - 0 - 0 ns 

Time 6.0 0 0 - - -

Input Capacitance Co UT - 5 10 - 10 

Power Dissipation 
pF 

( 1) CpD - 90 - - -
Capacitance 

Note (1) CpD 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'·Duty/lOO+Icc/2 (per monostable) 

(Ice': Active Supply Current) 

(Duty: %) 
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TC74HC4538P/F----------------

OUTPUT PULSE WIDTH CONSTANT,K-SUPPLY VOLTAGE Icc(o r.) TEST WAVEFORM 

0.7 f-----f-------1---+---+---+---+---+----+---' 

2 3 4 5 6 

SUPPLY VOLTAGB: Vee (V) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A 

B 

Q 

A 

6 ns 6ns 

6ns 6ns 

CD 

Q 

780 

P.G. 

* 

lCD Vee 

2CD 
1----.--~o--11T2 

lB 
lTl 
2Tl 
2T2 
lA 
2A 
2B GND 

Q.l 

Q.l 

Q2 

Q.2 

*:INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 

6ns 6ns 

50% 

50% 



TC7 4HC4538P/F 

twOUT - Cx CHARACTERISTICS (TYP.) trr - Vee CHARACTERISTICS (TYP.) 

vcc 4.5V 

C1~50pF xm 
1 Lil 

.LC Will v 
~ Rx~1Mn L v 

10 3 

~ 

00 

~ "- ::a ~ 

H v .k'.h~1ook!l.Z s 102 

" +' 
$ 

D:: 
Rx~lO~ H 

17" L p 
H 

lL ~ "' l"I 10 
Rx lk!l ;s 

p 
~ J2 
H 

~ v 
p v ~ 
H 1 p 
0 

17 

~ 

io- 1 
10 2 10 3 104 

0 1 3 5 6 2 4 

SUPPLY VOLTAGE Vee (V) 
EXTERNAL CAPACITOR Oz (pF) 
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·1c74HC4543P/F-----
TC74HC4543P/F BCD-T0-7 SEGMENT LATCH/DECODER/LCD DRIVER 

The TC74HC4543 is a high speed CMOS BCD-T0-7 SEGMENT DECODER WITH LCD DRIVER 
fabricated with silicon gate C2MOS technology. It achieves the high speed latch and 
decode operation twenty times as fast as the standard CMOS·4511B while maintaining the 
CMOS low power dissipation. This device consists of BCD-T0-7 segment decoder with a 
BCD input latch and a 7-segment driver for the liquid crystal display (LCD). When any 
illegal BCD input signal is applied or BI input is held high, the display is blanked. 
In case of driving LCD, a common square wave signal should be applied not only to the 
PH input of this device but also to the electrically common backplane of the display. 
For other types of readouts, such as light-emitting diode (LED), some additional 
drivers, such as transistor array is required. All inputs are equipped with protectio 
circuits against static discharge or transient excess voltage. 

FEATURES: 

·High Speed •.•..........••••.•.• tw=Sns(Typ.) at Vcc=5Vr--~~~~~~~~~~~~---' 

Low Power Dissipation ..••••• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity •...•••••• VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability •••.•••••••.••. 10 LSTTL Loads 

Symmetrical Output Impedance .•.•.• IIoHl=IoL=4mA(Min.) 

Balanced Propagation Delays ••••••.••.•..••• tpLH~tpHL 

Wide Operating Voltage Range ..•....• Vcc(opr.)=2V"'6V 

Pin and Function Compatible with 4543B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER V' JE UNIT 

Supply v 1~ 0.1..Lage R xange ·cc -v.J ·"\..;I v 
DC Input Voltage VIN -0. 5 "'Vcc+O. 5 v 

DC Output Voltage VouT -o.5 "'vcc+0.5 v 

Input Diode Current IIK ±20 mA 

Output Diode Current IoK ±20 mA 

DC Output Current IouT ±25 mA 

DC Vee/Ground Current Ice ±50 mA 

Power Dissipation PD 
500 (DIP)~' 

mW 
180(MFP) 

Storage Temperature Tstg -65 '\, 150 oc 

Lead Temperature lOsec TL 300 oc 

* 500mW in the range of Ta=-40°'V65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
unti 1 300mW. 
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DIP16(3Dl6A-P) 

16~ 
1 

MFP16(Fl6Ge-p) 

PIN ASSIGNMENT 

LD l 16 

e 2 15 

B 3 14 

D 4 13 

A 5 12 

PH 6 11 

BI 7 10 

GND 8 g 

(TOP VIEW) 

Vee 

:f 

g 

e 

d 

c 

b 

a 



---------------- TC74HC4543P/F 

LOGIC DIAGRAM 

ls 
"' 1'- "' ~ rl 

I 
::i: H p 0 "' < p 

°" "' "1 
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TC74HC4543P/F ----------------

TRUTH TABLE 
INPUTS OUTPUTS 

DI SPLAY 
LD BI PH D c B A a b c d e f g 

x H L x x x x L L L L L L L BLANK 

H L L L L L L H H H H H H L 0 

H L L L L L H L H H L L L L l 

H L L L L H L H H L H H L H 2 

H L L L L H H H H H H L L H 3 

H L L L H L L L H H L L H H 4 

H L L L H L H H L H H L H H 5 

H ~ L L H H L H L H H H H H 6 

H L L L H H H H H H L L L L 7 

H L L H L L L H H H H H H H 8 

H L L H L L H H H H H L H H 9 

H L L H x H x L L L L L L L BLANK 

H L L H H x x L L L L L L L BLANK 

L L L x x x x *** ** * 
f ' H f INVERSE OF ABOVE DISPLAY AS 

OUTPUT LEVEL ABOVE 

X DON'T CARE 

SAME AS ABOVE COMBINATIONS 

'if'if'if DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD~ 11 H 11 

DISPLAY MODE 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 

lc:I :11 1l-:IL:l1:1lbl ll:::li:=:I I I I 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\, 6 v 
Input Voltage VIN o"' Vee v 
Output Voltage Vo UT o "'Vee v 
Operating Temperature Topr -40 '\, 85 oe 

Input Rise and Fall Time tr, tf 0'\,1000 (Vee=2. OV) 

0 '\, 500 (Vce=4. 5V) ns 
0 '\, 400 (Vee=6. OV) 
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15 
f 171 b 

I 
-e J_I c 

d 

7 SEGlv'iENT 

DISPLAY 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 
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----------------TC74HC4543P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40<c85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1. 5 - - 1. 5 -
Vrn 4.5 3.15 - - 3.15 - 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 -

vrn=Vrn IoH=-20µA 4.5 4.4 4.5 - 4.4 -
High-Level 

VoH 6.0 5.9 6.0 - 5.9 -
Output Voltage v 

or VIL 
Iow-4mA 4.5 4.18 4.31 - 4.13 -

IoH=-5.2mA 6.0 5.68 5. 80 - 5. 63 -

2.0 - 0.0 0.1 - 0.1 

Vrn=Vrn IoL=20µA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VoL v 

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 
IIN Vrn=Vcc or GND 6.0 - - ±0.1 - ±1.0 Current 

Quiescent 
µA 

Ice Vrn=Vcc or GND 6.0 - - 4.0 - 40.0 l Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 

25°C -40"'85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. 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 2.0 - 200 385 - 480 
tpLH 

4.5 - so 77 - 96 
BCD - OUT tpHL 6.0 - 43 65 - 82 ns 

tpLH 2.0 - 124 240 - 300 
4.5 - 31 48 - 60 

BI - OUT tpHL 6.0 - 26 41 - 51 

tpLH 2.0 - 88 175 - 220 
4.5 - 22 35 - 44 

PH - OUT tpHL 6.0 - 19 30 - 37 
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TC74HC4543P/F---........ -----------

AC ELECTRICAL CHARACTERISTICS (Continued) 

25°C -40 '\, 85°C 
PARAMETER SYMBOL TEST CONDITION 

Vee 
UNlT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(H) 4.5 - 8 15 - 19 
(LD) 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 

Input Capacitance Cm - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 30 - - -

Note(l) CpD 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 ·Vee· fIN+Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A-D 
BI 
PHASE 

a- g 

A-D 

Vee 

GND 

------VoH 

'------- VoL 

~-----Vee 

50% 

'------- GND 

..=-.,,,----,,,.±--9-0~%.:::----- Vee 
50% LD 
10% 

GND 

~------- VoH 

a-g 
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----------------TC74HC4543P/F 

Icc(opr.) TEST CIRCUIT 

v00=5V 

LD Vee a 
b * INPUT WAVEF'ORM IS THE SAME AS PHASE 

P.O. THAT IN CASE OF SWITCHING 

* 
A 

d CHARACTERISTICS TEST. 
B 
c 

c: f 
0 D 
cf) BI GND g 
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TC74HCT7007AP/AF-------------
HEX BUFFER 

The TC74HCT7007A is a high speed CMOS BUFFER 
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 4 stages including a 
buffer output, which provides high noise immunity and 
stable output. 

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

FEATURES: 
•High Speed······························ trxJ =llns(Typ.)at Vcx:=5V 
•Low Power Dissipation ............ Icc=lµA(Max.)at Ta=25°C 
•Compatible with TTL outputs ...... V111=2V(Min.) 

V 11• =O.SV(Max.) 
• Wide Interfacing ability········· LSTTL,NMOS,CMOS 
• Output Drive Capability ............ 10 LSTTL Loads 

•Symmetrical Output Impedance··· I JOH I =101. =4mA(Min.) 
• Balanced Propagation Delays ·· · ·· · tpLH '=< tpllL 
• Pin and Function Compatible with 74LS07 

IEC LOGIC SYMBOL 

lA 

2A 

3A 

4A 

5A 

6A 

lY 

2Y 

3Y 

4Y 

5Y 

6Y 

788 

DIP14 (3D14A-P) 

14~ 
MFP14 ( F14GB--P) 

PIN ASSIGNMENT 

1 A 14 Vee 

1 y 2 13 6A 

2A 3 12 6Y 

2Y 4 11 5A 

3A 5 10 5Y 

3Y 6 9 4A 

GND 7 8 4Y 

(TOP VIEW) 

TRUTH TABLE 

A y 

L L 

H H 



--------------TC74HCT7007AP/AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

v Supply Voltage Range J Vee -0.5 - 7 
DC Input Voltage =r V1\~-+-----=a,5--;::y~z+Q.5 
DC Output Volt~g_e____ Ve~~--- -0.5 -Vcc+0.5 .. 
- . ~ -----· ·-~ - ----------··· ··--·------,------1 
Input 1J10de l;urrent 11K ±20 rnr' 

Output Diode Current !OK ±20 
---------------+---·-~-+------- . --------f-----l 

DC Output Current IoLT ±25 mA 

mA 

DC Vee/Ground Current Ice ±50 mA 
!-:::----------· --t--- -- ---t----c----'. 

Power Dissipation FJ1 500(DIP)*/180(MFP) mW 
1--:::--------·-··-------f--c -- --------

Storage Temperature Tstg ·-65 -150 °C 
---"-·---· 

Lead Temperature lOsec TL 300 oc 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYNIBOL VALUE UNIT 

>-S_u~p~p_ly~V_o_l_ta_cg~e ____ -< ___ V_cg--+-·-·--4·_· 5_-_5_. 5 _____ -+----_V ----1 

~nput Voltage VIN 0-Vcg____ V 

r-O_u_t~p_u_t_V_o_l_ta~g~e ___ __,_V_o_L_T-+---- 0-V cc v 
Operating Temperature Topr -40-85 oc 
Input Rise and Fall Time tr, tr 0-500 ns 

DC ELECTRICAL CHARACTERISTICS 

SYMBOLJ TEST CONDITION 
,-- Ta=25°C 

Vee MIN. TYP. 
PARAMETER 

High-Level Vil I . 4·15 2. 0 

*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-lOm W l°C shall be applied 
UI! til 300rn VJ 

Ta=-40-85°C UNIT 
MAX. MIN. MAX. 

- I 2. o Iv Input Voltage _J J. ;i 
!---------+----+-------------·-- --+----+---t---+---1----·-t----

Low- Level 4. 5 
V 11 _ I 

Input Voltage 5. 5 1 

0.8 0. 8 v 

High-Level V1'J = Im= -2011A 4.5 4.4 
VOii V 

4. 5 4.4 v 
Output Voltage Ill orV1L !011 = -4 /1 A 4. 5 4.18 4. 31 to.T+4.13 
i---------+---1---------~------+---+----f---- ---+---+--
Low-Level VJ'\ = loL =20 /1 A 4. 5 - 0. 0 0.1 - 0. 1 

Vrn. V r-=---c--c- v 
Ou tpu t Voltage JH orVJL lcx.=4 11A 4.5 -- 0.17 0.26 - 0.33 

,_I_n_pu_t_L_e_ak_a~ge_Cu_r_re_n_t_,_-_-l_::::J\-=·-=·.:-:-=-=-=V-u1_=_V_1_L_,_o_r __ G_N_D~-+-5-_-5-+--_--+------1 ±--0.-1--+--_--r-±-l-.O-t--11-A-< 

Ice Vu 1 = VjL or GND ~-5-+ __ -____, __ -___ -i--l_. _0--+-----+-1_0_. _0--+----i 
Quiescent Supply 
Current l le 

PER INPUT:V1\ =0. 5Vor2. 4V] 5 5 
OTHER INPUT:Vcc orGND 1 · 
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TC74HCT7007AP/AF 

AC ELECTRICAL CHARACTERISTICS{CL =15pF,Vcc=5V ,Ta=25'C) 

PARAMETER 1sYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 6 12 
trnL 
tpLH 

ns 
Propagation Delay Time - 11 17 

i:£HL 

AC ELECTRICAL CHARACTERISTICS{CL =50pF,lnput tr=t1=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40 -85°C 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time t TU l 4.5 - 8 15 - 19 
t·nrL 5.5 - 7 14 18 

ns 

Propagation Delay Time tpLH 4.5 - 14 23 - 28 
tpHL 5.5 - 12 21 - 26 

Input Capacitance Cr:--i - 5 10 -- 10 pF 
f--Power Dissipation Capacitance CPD(!} - 22 - - -

Note (1) Cm 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: 

Ieetpil=C PD" Vo::•fr:--i+I o::/6(perGate) 
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TC74HC7292P 
TC74HC7294P 

TC74HC7292P 
TC74HC7294P 

PROGRAMMABLE DIVIDER/TIMER 
PROGRAMMABLE DIVIDER/TIMER 

The TC74HC7292 and TC74HC7294 are high speed CMOS PROGRAMMABLE DIVIDER/TIMER 
fabricated with silicon C2 MOS technology. 
They achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
These devices are programmable frequency divider. Both types have two clock inputs, 
either one may be used for clock gating. (See the function table (1)). 
The TC74HC7292 can divide from 22 to 231 , and the TC74HC7294 can divide from 22 to 215 • 
Both types feature an active-low clear input to initialize the state of all flip-flops. 
To facilitate incoming inspection, test points are provided. (TPl, TP2 and TP3 on the 
74HC7292 and TP on the 74HC7294). 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed 
SOMHz [7292] 

...•...•.•..•......••.•. fMAx=60MHz [7294] (Typ.) at Vcc=SV 

Low Power Dissipation .•••.•••..•.•• Icc=4µA(Max.) at Ta=25°C 

High Noise Immunity .....•..•....... VNIH=VNI1=28% Vcc(Min.) 

Output Drive Capability ...•..•••••. 10 LSTTL Loads 

Summetrical Output Impedance • • . • . . . I IoH I =Io1 =l>mA(Min.) 

Balanced Propagation Delays ...•...• tpLH";tpliL 

Wide Operating Voltage Range ........ Vcc(Opr.)=2V'" 6V 

• Pin and Function Compatible with 74LS292/294 

PIN ASSIGNMENT 

TC74HC7292 
TC74HC7294 

B 1 16 Vee B 1 16 Vee 

E 15 c A 2 15 c 

TPl 3 14 D TP 3 14 D 

CKl 4 TP3 CKl 4 13 NC 

CK2 5 NC CK2 5 12 NC 

TP2 6 CLR NC 6 11 m;R 

q 7 A q 7 10 NC 

GND B NC GND B g NC 

(TOP VIEW) (TOP VIEW) 

NC:NO CONNECTION 
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TC74HC7292P 
TC74HC7294P 

TRUTH TABLE 

CLEAR 

L 

H 

H 

H 

H 

TC74HC7292 

PROGRAMMING 
INPUTS 

E D c B A 

L L L L L 

L L L L H 

L L L H L 

L L L H H 

L L H L L 

L L H L H 

L L H H L 

L L H H H 

L H L L L 

L H L L H 

L H L H L 

L H L H H 

L H H L L 

L H H L H 

L H H H L 

L H H H H 

H L L L L 

H L L L H 

H L L H L 

H L L H H 

H L H L L 

H L H L H 

H L H H L 

H L H H H 

H H L L L 

H H L L H 

H H L H L 

H H L H H 
t---· 

H H H L L 

H H H L H 

H H H H L 

H H H H H 

CLOCKl CLOOK2 

x x 

s L 

L s 
H x 
x H 

Q, 

BINARY DECIMAL 

Inhibit Inhibit 

Inhibit Inhibit 

22 4 

23 8 

24 16 

25 32 

26 64 

27 128 

z8 206 

z9 512 

210 1,024 

211 2,048 

212 4,096 

2 13 8,192 

214 16,384 

215 32,'168 

216 65,536 

217 131,072 

218 262,144 

219 524,288 

220 1,048,576 

221 2,097,152 

222 4,194,304 

223 8,388,608 

2 24 16,777,216 

2 25 33,554,432 

2 26 67,108,864 

227 134,217,728 

228 268,435,456 

229 536,870,912 

2 30 1,073,741,824 

2 31 2,147,483,648 

Q OUTPUT MODE 

Cleared to L 

UP Count 

NO Change 

l<'REQ,UENCY DIVISION 

TPl TP2 TP2 

BINARY DECIMAL BINARY DECIMAL BINARY DECIMAL 

Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit 

Inhibit Inhibit Inhi -Di t Inhibit Inhibit Inhibit 

29 512 2 17 131,072 2 24 16,777,216 

29 512 2 17 131,072 224 16,777,216 

29 512 21'1 131,072 224 16,777,216 

z9 512 2 17 131,072 2 24 16,777,216 

29 512 21'7 131,072 2 24 16,777,216 

29 512 21"1 131,072 224 16,777,216 

z9 512 217 131,072 22 4 

29 512 217 131,072 22 4 

29 512 217 131,072 24 16 

29 512 217 131,072 24 16 

29 512 2 17 131,072 26 64 

29 512 2 17 131,072 26 64 

29 512 Disabled LOW 28 256 

29 512 Disebled Low 28 256 

29 512 23 8 210 1,024 

29 512 23 8 210 1,024 

29 512 25 32 212 4,096 

29 512 25 32 212 4,096 

29 512 27 128 2 14 16,384 

29 512 27 128 2 14 16,384 

Disabled Low 29 512 216 65,536 

Disabled Low 29 512 2 16 65,536 

23 8 211 2,048 2 18 262,144 

23 8 211 2,048 218 262,144 

25 32 213 8,192 2 20 1,048,576 

25 32 213 8,192 220 1,048,576 

27 128 215 32,768 2 22 4,194,304 

27 128 215 32,768 2 22 4,194,304 

29 512 217 131, 072 2 24 16,777,216 

29 512 217 131,072 224 16,777,216 
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_________________ TC74HC7292P 
TC74HC7294P 

TRUTH TABLE 

TC74HC7294 

PROGRAMMING 
INPUTS 

D c B A BINARY 

L L L L Inhibit 

L L L H Inhibit 
L L H L 22 

L L H H 23 

L H L L 24 

L H L H 25 

L H H L 26 

L H H H 27 

H L L L 28 

H L L H 29 

H L H L 210 

H L H H 2ll 

H H L L 212 

H H L H 213 

H H H L 214 

H H H H 215 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VJN 
--------- --

DC Output Voltage' Vour 
Input Diode Current lrK 

Output Diode Current loK 

DC Output Current 1ouT 
---------- --

DC Vee/Ground Current rec 
Power Dissipation PD 

Storage Temperature 

Lead Temperature lOsec 

FREQUENCY DIVISION 

Q 

DECIMAL 
---

Inhibit 

Inhibit 

4 

8 

16 

32 

64 

128 

256 

512 

1,024 

2,048 

4,096 

8,192 

16,384 

32,768 

VALUE UNIT 

-0. 5 '\, 7 v 
-o. 5 "' v cc+o . 5 v 
-o. s ~, v cc+o. 5 v 

+20 mA 
-------------

+20 mA 

±25 mA 
-----

f50 mA 

500'" mW 

-65 'c 150 oc 
-----------+-------< 

300 oc 

TP 

BINARY DECIMAL 

Inhibit Inhibit 

Inhibit Inhibit 

29 512 

29 512 

29 512 

29 512 

29 512 

Disabled Low 

22 4 

23 8 

24 16 

25 32 

26 64 

27 128 

28 256 

29 512 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Voe Vee 

INPUT 

GND 

~' 500mW in the range of Ta=-40cC"' 65 cc and from Ta=65 cc 
up to 85cC derating factor of -lOmW/cC shall be applied 
until 300mW. 
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TC74HC7292P 
TC74HC7294P-----------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage 2 "u 6 

Input Voltage VIN 0 '" Vee 
---------+----------+--------------l 

v 
Output Voltage VouT 0 ru Vee 
1-------------.,--------+-----------r----, 
Operating Temperature Topr -40 ru 85 oc 
1-------------------r------- ------------+-------< 

Input Rise and Fall Time 

DC ELECTRICAL CHARACTERISTICS 

OrulOOO(Vcc=2.0V) 
0 'V 500 (Vcc=4. 5V) 
O '" 400 (Vcc=6. OV) 

ns 

PAPv\METER TEST CONDITION SYMBOL 
,-- Ta=25°C Ta=-40ru85°C 

1------,----,---t----.----1 UNIT 
Vee 

High-Level 

Input Voltage 

2.0 
4.5 
6.0 

MIN. TYP. 

1.5 
3.15 
4.2 

MAX. MIN. MAX. 

1. 5 
3.15 
4.2 

Low-Le_v_e;----- ·------- -- ·-·--- ·--------------- -Z---.--O+----_--r -----+-0-.-5--r----+-O-. 5-

Input Voltage Vn 4.5 1. 35 - 1.35 

t-------------------t------ -- -- - --- -- - --- - t-§_.Q__ -----------+--1~. 8--j----+---1_. _8--j 
2.0 1.9 

High-Level Vrn=vrn 6.0 5.9 
I 0H=-20µA 4.5 4.4 

i--------------r-···---;--
Output Voltage 

or VIL IoH=-4mA 

IoH=-5. 2mA 

2.0 - 1.9 
4.5 - 4.4 
6.0 - 5.9 

---------1----+----+------I 

4.31 

5.80 

4.13 

5.63 -
r----------- - ------ - j--- ---r-- ·---- - --i - - - . --

4.5 4.18 

6.0 5.68 
-- ---- j----- -- ------r----

2. 0 - o.o 0.1 - 0.1 
v v 1 1oL=ZOµA 4.~ - u.u U.l - 0.1 

IN= IH 6 . O - 0 • 0 0 .1 - 0 . 1 
. ------+--·-····--+----··--j---- +------

or VIL IoL=4mA 4.5 - 0.17 0.26 - 0.33 

Low-Level 

Output Voltage 

v 

1----------------r------- __ _ ___ _lI~L = 5: ~~----+-6 __ ._o-+-_-__ +-o_.1_8-+ _o __ . __ 26_+----+-_o_._3_3-+---~ 
Input Leakage IIN VrN=Vcc or GND 

Current 6.0 :tO .1 ±1.0 
1---------r---·----r-------- ------- - - --------- -----------+---··-· -+----r----------t------r---

Quiescent 
Supply Current Icc I VIN=Vcc or GND 
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TC74HC7292P 
----------------- TC74HC7294P 

AC ELECTRICAL CHARACTERISTICS (tr=tt=6ns, CL=50pF) 

PARAMETER SYMBOL TEST CONDITION 

Output Transition Time tTLH 

(Q) 

,-------i Ta=25°C Ta=-40~85°C 
t----.---.----r----,---+ 

Vee MIN. TYP. MAX. MIN. MAX. 

2 .o - 30 75 
4. 5 - 8 15 
6. 0 - 7 lJ 

95 
19 
16 

Output Transition Time 
tTL-l!-·---------- z:-0--i------1]:3-z-- -2 5--5--,-------i--3-2-0---, 

4.5 - 33 51 - 64 

6.0 - 28 43 - 54 
!-------·--------+--··--- -··---------- ----t----1 ---- t-- ---- ·---+---1 
Propagation Delay Time tpLH B="H" 2 • 0 - 264 500 - 625 

(TP) tTHL 

4.5 - 66 100 - 125 
(CLOCK - Q) ,., tpHL A=C=D=E="L" 6.0 - 56 85 - 106 

t-------------·-- ·-- --·----- --·---------·------ ----j---- --·-----t----·--,---.----1 
2.0 - 236 455 - 570 

Propagation Delay Time tpLH B="H" 
4. 5 - 59 91 - 114 

(CLOCK - Q) ''"' tpHL A=C=D="L" 6 .0 _ 50 77 _ 97 
l--------------------r--------------t--+-----t----1-------r--------i------i 

2.0 - 224 425 - 530 
4.5 - 56 85 - 106 

Propagation Delay Time 

(CLEAR - Q) ;, 
6.0 - 48 72 - 90 

-2.0 -----+-204-- 390-t-----;--4_9_0_1 

4.5 - 51 78 - 98 

!---------------+-----+-------------

Propagation Delay Time 

UNIT 

ns 

6. 0 - 4 3 ~6~6-+----+--8~3~-+-----t 
(CLEAR - Q) "'"' 

1-------------1------~ 

2. 0 6 12 - 5 
Maximum Clock Frequency fMAX 4.5 32 48 - 26 MHz 

6.0 38 56 - 31 
t-------------t-----+---------------+----t---+-----+---~---+----+----; 

2 .o 7 14 - 6 
Maximum Clock Frequency fMAx 4. 5 32 55 - 30 

6.0 44 65 - 35 
1---------------- ----~·r------- ---·-----j----j-----r---t----i------tr-----i 

Minimum Pulse Width 

(CLOCK) 

tw(H) 2.0 - 36 100 - 125 
4. 5 - 9 20 - 25 

tw(L) 6.0 - 8 17 - 21 
I-·------------+-----+----·--------· --- . ·------t----+-----t-----t---f 
Minimum Pulse Width 2 · 0 - 60 150 - 190 

tw(L) 4.5 - 15 30 - 38 
(CLEAR) j'' 6.0 - 13 26 - 32 

1------------·----t---- ----------------t-----j--·----j--·----r------i-----.---

Minimum Pulse Width 

(CLEAR) tw(L) 

2. 0 - 72 175 - 220 

4.5 - 18 35 - 44 
6. 0 - 15 30 - 37 

l---·---------1----·---+----------- - . ----+-----+-------+---·-t-----t---f 

Minimum Removal Time 

(CLEAR) 

2.0 - - 5 - 5 
4.5 - - 5 - 5 
6.0 - - 5 - 5 

ns 

1-------------+--------1----------~----- ----t-----+----i----i----t---1 
Input Capacitance 5 10 10 
!------------·--+-----+-------··------- ----+--t------ ----+----+ 

Power Dissipation 

Capacitance 

74HC7292 

74HC7294 

- 22 -

23 
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TC74HC7292P ________________ _ 
TC74HC7294P 

Note(l): 

(2): 

Cpn 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. 

Ice (Opr ·) =Cpn ·Vee · frn +Ice 
* ; for TC74HC7292 
**; for TC74HC7294 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

Q,TP 

CLEAR 

CLOCK 

O,TP 

t 
w 

6ns 

6ns 

t 
w 

6ns 

u::: 
i 

tTLH 

6ns 

50% 

90% 
50% 
10% 

tTHL 

vcc 

GND 

tpHL 

VOH 

VOL 

;-vcc 

~~GND 

I \50% // ____ VOH u '--------------''----VOL 

tpHL 
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________________ TC74HC7292P 
TC74HC7294P 

Icc(Opr.) TEST CIRCUIT 

TC74HC7292 

frn 

TC74HC7294 

B 
voe 

B 
Vee 

eLR G. eLR 

eKl frn eKl G. 
eK2 

TPl eK2 

A TP2 A 

e e TP 

D TP3 D 

E 
GND GND 

'~ Input transition time is the same as that in case of switching 
characteristics test. 
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11. OUTLINE DRAWINGS 





DIP 14 PIN OUTLINE DRAWING (JD14A-P) 

14 8 

[::::::i] 
1 7 

19.9MAX 

0. 5±0. 15 2. 54±0. 25 

1.4±0.15 

I 
I ,, ,, 

// 

7. 62±0. 25 

u +o. 1 
11 0. 25 -0. 05 

0-15· 

Note) Lead pitch is 2.54 and tolerance is ±0.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No.14 leads. 

DIP 16 PIN OUTLINE DRAWING (JD16A-P) 

16 9 

[:::::::i] 
1 

19. 9MAX 

0. 5±0. 15 2. 54±0. 25 

1. 4±0. 15 

I 
I 
II 
II 
II 
lJ 

7. 62±0. 25 

II +0.1 o. 25 _o. 05 

0-15· 

Note) Lead pitch is 2.54 and tolerance is ±o.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No.16 leads. 
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DIP 20 PIN OUTLINE DRAWING (3D20A-P) 

20 11 

~:::::::::rn 
1 10 

25. OMAX 

~~~i..-~~~~~~~~~~~~~--. 
::;: 
0 
..; 

I ,, ,, 

7. 62±0. 25 

'1 

i.J +0.1 
11 0. 25 -0. 05 

Note) Lead pitch is 2.54 and tolerance is ±0.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No. 20 leads. 

DIP 24 PIN OUTLINE DRAWING(3D24A-P) 

24 

30.0MAX 

13 cl] 
u 
12 

~--~1,....~~~~~~~~~~~~~~~~---.ui 
~~~­
.,.; 

2 

~ 
"' 

0. 5±0. 15 2. 54±0. 25 

1.4±0. 15 

I 
I ,, 

7. 62 ±0. 25 

,, 
i.J +0 1 

11.0. 25 -o: 05 

Note) Lead pitch is 2.54 and tolerance is ±0.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No. 24 leads. 
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(\ 
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Unit in mm 

0-15° 



MFP 14 PIN OUTLINE DRAWING (F14GB-P) 

14 8 

Note) Lead pitch is 1.27 and tolerance is ±0.12against theoretical center of 
each lead that is obtained on the basis of No. 1 and No.14 leads. 

MFP 16 PIN OUTLINE DRAWING (F16GC-P) 

16 9 

1==10.5MAX=~ ~~~~ 
1.27±0.12° ~5±0,~~ 

Note) Lead pitch is 1.27 and tolerance is ±0 .12 against theoretical center of 
each lead that is obtained on the basis of No. I and No.16 leads. 
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MFP 20 PIN OUTLINE DRAWING (F20GA-P) 

20 11 

10 

x 
< 
~ 

"' ....: 

Note) Lead pitch isl.27 and tolerance is ±0.12against theoretical center of 
each lead that is obtained on the basis of No. 1 and No. 20 leads. 
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150mil BODY SOP 14PIN OUTLINE DRAWING (SOP14-P-225A) 

1~· 
8.65±0.1' 

Note) Dimensions denotes • are reference datums on the molded body and 
don't include mold flash or protrusions. 
Mold flash or protrusion shall not exceed 0.15mm on any side. 

150mil BODY SOP 16PIN OUTLINE DRAWING (SOP16-P-225A) 

9.9±0.1' 

0.7±0.3 

Note) Dimensions denotes • are reference datums on the molded body and 
don't include mold flash or protrusions. 
Mold flash or protrusion shall not exceed 0.15mm on any side. 
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12. CROSS REFERENCE TABLE 





CROSS REFERENCE TABLE 

TOSHIBA MOTOROLA TI RCA SIGNETICS NATIONAL 
SEMICONDUCTOR 

TC74HCOOA MC74HCOO SN74HCOO CD74HCOO PC74HCOO MM74HCOO 
TC74HCTOOA CD74HCTOO PC74HCTOO MM74HCTOO 
TC74HC02A MC74HC02 SN74HC02 CD74HC02 PC74HC02 MM74HC02 
TC74HCT02A CD74HCT02 PC74HCT02 
TC74HC03A MC74HC03 SN74HC03 CD74HC03 PC74HC03 MM74HC03 
TC74HC04A MC74HC04 SN74HC04 CD74HC04 PC74HC04 MM74HC04 
TC74HCU04A MC74HCU04 SN74HCU04 CD74HCU04 PC74HCU04 MM74HCU04 
TC74HCT04A MC74HCT04 CD74HCT04 PC74HCT04 MM74HCT04 
TC74HC05A MC74HC05 SN74HC05 
TC74HC07A 

TC74HC08A MC74HC08 SN74HC08 CD74HC08 PC74HC08 MM74HC08 
TC74HCT08A CD74HCT08 PC74HCT08 
TC74HC09A SN74HC09 
TC74HC10A MC74IIC10 SN74HC10 CD74HC10 PC74HC10 MM74HC10 
TC74HC11A MC74HC11 SN74HC11 CD74HC11 PC74HC11 MM74HC11 
TC74HC14A MC74HC14 SN74HC14 CD74HC14 PC74HC14 MM74HC14 
TC74HC20A MC74HC20 SN74HC20 CD74HC20 PC74HC20 MM74HC20 
TC74HC21A SN74HC21 CD74HC21 PC74HC21 
TC74HC27A MC74HC27 SN74HC27 CD74HC27 PC74HC27 MM74HC27 
TC74HC30A MC74HC30 SN74HC30 CD74HC30 PC74HC30 MM74HC30 
TC74HC32A MC74HC32 SN74HC32 CD74HC32 PC74HC32 MM74HC32 
TC74HCT32A CD74HCT32 PC74HCT32 
TC74HC42A MC74HC42 SN74HC42 CD74HC42 PC74HC42 MM74HC42 
TC74HC51A MC74HC51 SN74HC51 MM74HC51 
TC74HC73A MC74HC73 SN74HC73 CD74HC73 PC74HC73 MM74HC73 
TC74HC74A MC74HC74 SN74HC74 CD74HC74 PC74HC74 MM74HC74 
TC74HCT74A CD74HCT74 PC74HCT74 MM74HCT74 
TC74HC75A MC74HC75 SN74HC75 CD74HC75 PC74HC75 MM74HC75 
TC74HC76A MC74HC76 SN74HC76 MM74HC76 
TC74HC77A SN74HC77 

TC74HC&5A MC74HC85 SN74HC85 CD74HC85 PC74HC85 MM74HC85 
TC74HC86A MC74HC86 SN74HC86 CD74HC86 PC74HC86 MM74HC86 
TC74HCT86A CD74HCT86 PC74HCT86 
TC74HC107A MC74HC107 SN74HC107 CD74HC107 PC74HC107 MM74HC107 
TC74HC109A MC74HC109 SN74HC109 CD74HC109 PC74HC109 MM74HC109 
TC74HC112A MC74HC112 SN74HC112 CD74HC112 PC74HC112 MM74HC112 
TC74HC113A MC74HC113 SN74HC113 MM74HC113 
TC74HC123 CD74HC123 PC74HC123 
TC74HC123A MC74HC123A MM74HC123A 
TC74HC125A MC74HC125 SN74HC125 CD74HC125 PC74HC125 MM74HC125 
TC74HC126A MC74HC126 SN74HC126 CD74HC126 PC74HC126 MM74HC126 
TC74HC131A 
TC74HC132A MC74HC132 CD74HC132 PC74HC132 MM74HC132 
TC74HC133A MC74HC133 SN74HC133 MM74HC133 
TC74HC137A MC74HC137 SN74HC137 CD74HC137 PC74HC137 MM74HC137 
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CROSS REFERENCE TABLE 

TOSHIBA MOTOROLA TI RCA SIGNETICS NATIONAL 
SEMICONDUCTOR 

TC74HCT137A SN74HCT137 CD74HCT137 PC74HCT137 
TC74HC138A MC74HC138 SN74HC138 CD74HC138 PC74HC138 MM74HC138 
TC74HCT138A SN74HCT138 CD74HCT138 PC74HCT138 MM74HCT138 
TC74HC139A MC74HC139 SN74HC139 CD74HC139 PC74HC139 MM74HC139 
TC74HCT139A CD74HCT139 PC74HCT139 
TC74HC!47A MC74HC147 SN74HC147 CD74HC147 PC74HC147 MM74HC147 
TC74HC148A SN74HC148 
TC74HC151A MC74HC151 SN74HC151 CD74HC151 PC74HC151 MM74HC151 
TC74HC153A MC74HC153 SN74HC153 CD74HC153 PC74HC153 MM74HC153 
TC74HC154A MC74HC154 SN74HC154 CD74HC154 PC74HC154 MM74HC154 
TC74HC155A MM74HC155 
TC74HC157A MC74HC!57 SN74HC!57 CD74HC157 PC74HC157 MM74HC157 
TC74HCT157 A CD74HCT157 PC74HCT157 MM74HCT157 
TC74HC158A MC74HC158 I SN74HC158 CD74HC158 PC74HC158 MM74HC158 
TC74HCT158A CD74HCT!58 FC74HCT158 lvllvl74HCT158 
TC74HC160A MC74HC160 SN74HC160 CD74HC!60 PC74HC160 MM74HC160 

I TC74HC161A MC74HC161 SN74HC161 CD74HC161 PC74HC161 MM74HC161 
TC74HC162A MC74HC162 SN74HC162 CD74HC162 PC74HC162 MM74HCI62 
TC74HC163A MC74HC163 SN74HC163 CD74HC163 PC74HC163 MM74HC163 
TC74HC164A MC74HC164 SN74HC164 CD74HC164 PC74HC164 MM74HC164 
TC74HCT164A CD74HCT164 PC74HCT164 MM74HCT164 
TC74HC165A MC74HC165 SN74HC165 CD74HC165 PC74HC165 MM74HC165 
TC74HC166A MC74HC166 SN74HC166 CD74HC166 PC74HC166 
TC74HC173A MC74HC173 SN74HC173 CD74HC173 PC74HC173 MM74HC173 
TC74HC174A MC74HC174 SN74HC174 CD74HC174 PC74HC174 MM74HC174 

I TC74HCT174A CD74HCT174 PC74HCT174 
TC74HC175A MC74HC175 SN74HC175 CD74HC!75 PC74HC175 MM74HC175 I TC74H C181.\ MC74HCI81 CD74HC181 PC74HCI81 MM74HC181 
TC74HC182A MC74HC182 CD74HC182 PC74HC182 MM74HC182 
TC74HCI90A MC74HCI90 SN74HC190 CD74HC190 PC74HC!90 MM74HC190 

I TC74HC191A MC74HC191 SN74HC191 CD74HC191 PC74HC191 MM74HC191 
TC74HC192A MC74HC192 SN74HC192 CD74HC192 PC74HC!92 MM74HC192 
TC74HC193A MC74HC193 SN74HC193 CD74HC193 PC74HC!93 MM74HC193 
TC74HC194A MC74HC194 SN74HC194 CD74HC194 PC74HC194 MM74HC194 
TC74HC195A MC74HC195 SN74HC195 CD74HC195 PC74HC195 MM74HC195 
TC74HC221 CD74HC221 PC74HC221 
TC74HC221A MC74HC221A MM74HC221A 
TC74HC237A MC74HC237 SN74HC237 CD74HC237 PC74HC237 MM74HC237 
TC74HC238A SN74HC238 CD74HC238 PC74HC238 MM74HC238 
TC74HC240A IVIC74HC240 SN74HC240 CD74HC240 PC74HC240 IVllVl74HC240 
TC74HCT240A MC74HCT240 SN74HCT240 CD74HCT240 PC74HCT240 IVIM74HCT240 
TC74HC241A MC74HC241 SN74HC241 CD74HC241 PC74HC241 MM74HC241 
TC74HCT241A MC74HCT241 SN74HCT241 CD74HCT241 PC74HCT241 MM74HCT241 
TC74HC242A MC74HC242 SN74HC242 CD74HC242 PC74HC242 MM74HC242 
TC74HC243A MC74HC243 SN74HC243 CD74HC243 PC74HC243 MM74HC243 
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CROSS REFERENCE TABLE 

I
~ -TOSHIBA--~- MOTOROLA Tl --~--R-CA __ i___ --~-IG-NE-,T-IC;--i-~-trv-~lc-0~-~D-LU-C-TO-~ 

t---------+----- ------1 ~--------·-C74HC244A MC74HC244 SN74HC244 CD74HC244 PC74HC244 MM74HC244 
C7411CT244A MC74HCT244 SN74HCT244 CD74HCT244 PC74HCT244 MM74HCT244 
C74HC245A MC74HC245 SN74HC245 CD74HC245 PC74HC245 MM74HC245 
C74HCT245A MC74HCT245 SN74HCT245 CD74HCT245 PC74HCT245 MM74HCT245 

I TC74HC251A l MC74HC251 SN74HC251 CD74HC251 PC74HC251 MM74HC251 

i TC74HC253A I MC74HC253 SN74HC253 CD74HC253 PC74HC253 MM74HC253 

'I TC74HC257A I MC74HC257 SN74HC257 CD74HC257 PC74HC257 MM74HC257 
TC74HCT257A CD74HCT257 PC74HCT257 MM74HCT257 

, TC74HC258A SN74HC258 CD74HC258 PC74HC258 
TC74HCT258A II CD74HCT258 PC74HCT258 
TC74HC259A 

1 

MC74HC259 SN74HC259 CD74HC-25-9----+-P-C7_4_H-C2-59 _____ _ I MM74HC259 
TC74HC266A 'I MC74HC266 I SN74HC266 
TC74HC273A MC74HC273 SN74HC273 CD74HC273 
TC74HCT273A I ' CD74HCT273 

TC74HC279A 
1 7-------+------TC74HC280A MC74HC280 SN74HC280 CD74HC280 

I 
TC74HC283A MC74HC283 CD74HC283 
TC74HC298A MC74HC298 SN74HC298 
TC74HC299A MC74HC299 CD74HC299 
TC74HC323A 

TC74HC352A SN74HC352 
TC74HC353A SN74HC353 

PC74HC273 
PC74HCT273 

PC74HC280 
PC74HC283 

PC74HC299 

I 
MM74HC266 
MM74HC273 

1 MM7 4H CT273 

------i----------
MM74HC280 
MM74HC283 
MM74HC298 
MM74HC299 
MM74HC323 

TC74HC354A MC74HC354 SN74HC354 CD74HC354 PC74HC354 MM74HC354 
TC74HC356A MC74HC356 SN74HC356 CD74HC356 PC74HC356 MM74HC356 
TC74HC365A MC74HC365 SN74HC365 CD74HC365 PC74HC365 MM74HC365 

TC74HC366A MC74HC366 SN74HC366 CD74HC366 PC74HC366 MM74HC366 
TC74HC367A MC74HC367 SN74HC367 CD74HC367 PC74HC367 MM74HC367 
TC74HC368A MC74HC368 SN74HC368 CD74HC368 PC74HC368 MM74HC368 
TC74HC373A MC74HC373 SN74HC373 CD74HC373 PC74HC373 MM74HC373 
TC74HCT373A MC74HCT373 SN74HCT373 CD74HCT373 PC74HCT373 MM74HCT373 
f----------l-------~-------+-------+---------t---------

T C 74HC374A MC74HC374 SN74HC374 CD74HC374 PC74HC374 MM74HC374 
TC74HCT374A MC74HCT374 SN74HCT374 CD74HCT374 PC74HCT374 MM74HCT374 
TC74HC375A SN74HC375 
TC74HC377 A SN74HC377 
TC74HC386A SN74HC386 

TC74HC390A MC74HC390 SN74HC390 
TC74HC393A MC74HC393 SN74HC393 
TC74HC423 
TC74HC423A 
TC74HC533A 

TC74HCT533A 
TC74HC534A 
TC74HCT534A 
TC74HC540A 
TC74HCT540A 

MC74HC533 

MC74HCT533 
MC74HC534 
MC74HCT534 
MC74HC540 
MC74HCT540 

SN74HC533 

SN74HCT533 
SN74HC534 
SN74HCT534 
SN74HC540 
SN74HCT540 

CD74HC377 

CD74HC390 
CD74HC393 
CD74HC423 

CD74HC533 

CD74HCT533 
CD74HC534 
CD74HCT534 
CD74HC540 
CD74HCT540 
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PC74HC377 

PC74HC390 
PC74HC393 
PC74HC423 

PC74HC533 

PC74HCT533 
PC74HC534 
PC74HCT534 
PC74HC540 
PC74HCT540 

MM74HC390 
MM74HC393 

MM74HC423A 
MM74HC533 

MM74HCT533 
MM74HC534 
MM74HCT534 
MM74HC540 
MM74HCT540 



CROSS REFERENCE TABLE 

TOSHIBA MOTOROLA TI RCA SIGNETICS NATIONAL 
SEMICONDUCTOR 

--
TC74HC541A MC74HC541 SN74HC541 CD74HC541 PC74HC541 MM74HC541 
TC74HCT541A MC74HCT541 SN74HCT541 CD74HCT541 PC74HCT541 MM74HCT541 
TC74HC563A MC74HC563 SN74HC563 CD74HC563 PC74HC563 MM74HC563 
TC74HCT563A SN74HCT563 CD74HCT563 PC74HCT563 MM74HCT563 
TC74HC564A MC74HC564 SN74HC564 CD74HC564 PC74HC564 MM74HC564 

TC74H CT564A SN74HCT564 CD74HCT564 PC74HCT564 MM74HCT564 
TC74HC573A MC74HC573 SN74HC573 CD74HC573 PC74HC573 MM74HC573 
TC74HCT573A SN74HCT573 CD74HCT573 PC74HCT573 MM74HCT573 
TC74HC574 MC74HC574 SN74HC574 CD74HC574 PC74HC574 MM74HC574 
TC74HCT574 SN74HCT574 CD74HCT574 PC74HCT574 MM74HCT574 

--
TC74HC590A MM74HC590 
TC74HC592A MM74HC592 
TC74HC593A MM74HC593 
TC74HC595A MC74HC595 MM74HC595 

' TC74HC597A MC74HC597 CD74HC597 PC74HC597 MM74HC597 
TC74HC620A MC74HC620 SN74HC620 
TC74HC623A MC74HC623 SN74HC623 
TC74HC640A MC74HC640 SN74HC640 CD74HC640 PC74HC640 MM74HC640 
TC74HCT640A MC74HCT640 SN74HCT640 CD74HCT640 PC74HCT640 MM74HCT640 
TC74HC643A MC74HC643 SN74HC643 CD74HC643 PC74HC643 MM74HC643 
TC74HCT643A MC74HCT643 SN74HCT643 CD74HCT643 PC74HCT643 MM74HCT643 
TC74HC646A MC74HC646 SN74HC646 CD74HC646 PC74HC646 MM74HC646 
TC74HCT646A MC74HCT646 SN74HCT646 CD74HCT646 PC74HCT646 
TC74HC648A MC74HC648 SN74HC648 CD74HC648 PC74HC648 MM74HC648 
TC74H CT648A SN74HCT648 CD74HCT648 PC74HCT648 
TC74HC651A MC74HC651 SN74HC651 
TC74HCT651A SN74HCT651 
TC74HC652A MC74HC652 SN74HC652 
TC74HCT652A SN74HCT652 
TC74HC670A MC74HC670 C:D74HC:670 PC74HC670 
TC74HC688A MC74HC688 SN74HC688 CD74HC688 PC74HC688 MM74HC668 
TC74HCT688A CD74HCT688 PC74HCT688 MM74HCT688 
TC74HC690A 
TC74HC691A 
TC74HC692A 

TC74HC693A 
TC74HC696A 
TC74HC697A 
TC74HC698A 
TC74HC699A 

TC74HC4002A MC74HC4002 SN74HC4002 CD74HC4002 PC74HC4002 MM74HC4002 
TC7 4H C4016A MC74HC4016 CD74HC4016 PC74HC4016 MM74HC4016 
TC74H C4017 A MC74HC4017 SN74HC4017 CD74HC4017 PC74HC4017 MM74HC4017 
TC74II C4020A MC74IIC4020 SN74HC4020 CD74HC4020 PC74HC4020 MM74HC4020 
TC74HC4022A SN74HC4022 
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CROSS REFERENCE TABLE 

TOSHIBA MOTOROLA TI RCA SIGNETICS NATIONAL 
SEMICONDUCTOR 

TC74HC4024A MC74HC4024 SN74HC4024 CD74HC4024 PC74HC4024 MM74HC4024 
TC74HC4028A 
TC74HC4040A MC74HC4040 SN74HC4040 CD74HC4040 PC74HC4040 MM74HC4040 
TC74HC4049A MC74HC4049 CD74HC4049 PC74HC4049 MM74HC4049 
TC74HC4050A MC74HC4050 CD74HC4050 PC74HC4050 MM74HC4050 
TC74HC4051A MC74HC4051 CD74HC4051 PC74HC4051 MM74HC4051 
TC74HC4052A MC74HC4052 CD74HC4052 PC74HC4052 MM74HC4052 
TC74HC4053A MC74HC4053 CD74HC4053 PC74HC4053 MM74HC4053 
TC74HC4060A MC74HC4060 SN74HC4060 CD74HC4060 PC74HC4060 MM74HC4060 
TC74HC4066A MC74HC4066 SN74HC4066 CD74HC4066 PC74HC4066 MM74HC4066 
TC74HC4072A 
TC74HC4075A MC74HC4075 SN74HC4075 CD74HC4075 PC74HC4075 MM74HC4075 
TC74HC4078A MC74HC4078 SN74HC4078A MM74HC4078 
TC7 4H C4094A CD74HC4094 PC74HC4094 
TC74HC40102A CD74HC40102 PC74HC40102 
TC74HC40103A CD74HC40103 PC74HC40103 
TC74HC40105A CD74HC40105 PC74HC40105 
TC74HC4316A MC74HC4316 CD74HC4316 PC74HC4316 MM74HC4316 
TC74HC4351A MC74HC4351 CD74HC4351 PC74HC4351 
TC74HC4352A MC74HC4352 CD74HC4352 PC74HC4352 
TC74HC4353A MC74HC4353 CD74HC4353 PC74HC4353 
TC74HC4511A MC74HC4511 CD74HC4511 PC74HC4511 MM74HC4511 
TC74HC4514A MC74HC4514 SN74HC4514 CD74HC4514 PC74HC4514 MM74HC4514 
TC74HC4515A SN74HC4515 CD74HC4515 PC74HC4515 
TC74HC4518A CD74HC4518 PC74HC4518 MM74HC4518 

TC74HC4520A CD74HC4520 PC74HC4520 MM74HC4520 
TC74HC4538A MC74HC4538 CD74HC4538 PC74HC4538 MM74HC4538 
TC74HC4543A MC74HC4543 CD74HC4543 PC74HC4543 MM74HC4543 
TC74HCT7007A 
TC74HC7240A 

TC74HC7241A 
TC74HC7244A 
TC74HC7266A MC74HC7266 SN74HC7266 CD74HC7266 
TC74HC7292A 
TC74HC7294A 

TC74HC7640A 
TC74HC7643A 
TC74HC7645A 
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The products described in this document contain 
strategic products subject to COCOM regulations. 
They should not be exported without authorization 
from the appropriate governmental authorities. 

B' TOSHIBA CORPORATION 



TOSHIBA AMERICA, INC. U.S. OFFICES ] 

CORPORATE OFFICE 
9775 Toledo Way 
Irvine, California 92718 
Telephone: (714) 455-2000 
FAX: (714) 859-3963 
Telex: 314-138 

NORTH WESTERN REGION 
1220 Midas Way 
Sunnyvale, CA 94086 
(408) 737-9844 
FAX: (408) 737-9905 

1700 N.W. 1 67th Place, 
Suite 240, 
Beaverton, OR 97006 
(505) 629-0818 

SOUTHWEST REGION 
15621 Redhill Ave. 
Suite 205 
Tustin, CA 92680 
(714) 259-0368 
FAX: (714) 259-9439 

CENTRAL REGION 
1 Parkway North 
Suite 500 
Deerfield, IL 60015 
(312) 945-1500 
TWX: 29-7131 
FAX: (312) 945-1044 

SOUTH CENTRAL REGION 
777 E. Campbell Rd. 
Suite 650 
Richardson, TX 75081 
(214) 480-0470 
FAX: (21..\) 235-4114 

EASTERN AREA 
25 Mall Road 
5th Floor 
Burlington, MA 01803 
(617) 272-4352 
FAX: (617) 272-3089 
TWX: 710-321 -6730 
Answerback Toshiba Burl 

SOUTH EAST REGION 
5555 Triangle Parkway 
Suite 300 
Norcross, GA 30092 
(404) 368-0203 
FAX: (404) 368-0075 

TOSHIBA AMERICA, INC. 
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