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INTRODUCTION

High Speed CMOS devices have been established in SGS-THOMSON since 1983.
The product range has inevitably expanded and the performance of many products
has been improved. These changes are reflected in this new edition of the High Speed
CMOS databook. In particular AC parameters for military applications are included
for all devices.

Surface mounting technologies are very much in demand in industry consequently
almost all devices now are offered with a surface mounting package option which
is detailed in the datasheets.

High Speed CMOS offers designers logic integrated circuits with a power consump-
tion lower than other logic integrated circuits and high switching speeds equal to
that of LSTTL. These devices also have a better noise margin, and an improved
voltage and temperature operating range. Additionally they are pin-to-pin compati-
ble with either LSTTL or conventional CMOS B series. This reduces the need for
logical redesign when they are adopted as replacements in designs using LSTTL
or CMOS B series devices.

The extensive data provided in this databook makes it easy to evaluate the perfor-
mace of the product within any required equipment design.
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ALPHANUMERICAL INDEX

Type . Package Page
Number Function DIP Number
HCO00 Quad 2-Input NAND Gate ....................... 14 63
HC02 Quad 2-lInput NOR Gate ........................ 14 67
HCO03 Quad 2-Input NAND (open drain) ................. 14 71
HCO04 Hex Inverter ........... ... .. ... ... 14 75
HCTO04 HexlInverter ....... ... ... ... ... ... ... ...... 14 79
HCU04 Hex Inverter (Single stage) ...................... 14 83
HCO08 Quad 2-Input ANDGate ........................ 14 87
HC10 Triple 3-input NAND Gate . . ..................... 14 91
HC11 Triple 3-Input AND Gate ........................ 14 95
HC14 Hex Schmitt Inverter . .......................... 14 99
HC20 Dual 4-Input NAND Gate . . ...................... 14 103
HC21 Dual 4-lnput AND Gate ......................... 14 107
HC27 Triple 3-lnput NOR Gate ........................ 14 111
HC30 8InputNAND Gate ............................ 14 115
HC32 Quad 2-lnputORGate ......................... 14 119
HC42 BCD to Decimal Decoder ....................... 16 123
HC51 Dual 2-Wide 2-Input AND/OR Inverter Gate. . ....... 14 129
HC73 Dual J-K Flip-Flop with Clear .................... 14 133
HC74 Dual D-type Flip-Flop with Preset and Clear ........ 14 139
HC75 4BitDtype Latch ........ ... ... ... ... ... 16 145
HC76 Dual J-K Flip-Flop with Preset and Clear........... 16 149
HC77 4BitDtypelatch ............................. 14 155
HC85 4-Bit Magnitude Comparator . .................... 16 159
HC86 Quad exclusive ORGate........................ 14 165
HC107 Dual J-K Flip-Flop with Clear .................... 14 169
HC109 Dual J-K Flip-Flop with Preset and Clear........... 16 175
HC112 Dual J-K Flip-Flop with Preset and Clear........... 16 181
HC113 Dual J-K Flip-Flop with Preset ................... 14 187
HC123 Dual Retrigg. Monostable Multivibrator with Clear . .. 16 193
HC125 Quad Bus Buffer (3-State) . . ..................... 14 201
HC126 Quad Bus Buffer (3-State) .. ..................... 14 201
HC131 3to 8 Line Decoder Latch ...................... 16 207
HC132 Quad 2-Input Schmitt NAND Gate ................ 14 213
HC133 13InputNANDGate . .......................... 16 217
HC137 3 to 8 Line Decoder Latch (Inv.).................. 16 221
HCT137 3 to 8 Line Decoder Latch (Inv.).................. 16 227
HC138 3to8 LineDecoder(Inv.) ....................... 16 233
HCT138 3to8LineDecoder(Inv.) ....................... 16 239
HC139 Dual 2 to 4 Line Decoder/Demultiplexer ........... 16 245
HC147 10 to 4 Line Priority Encoder .................... 16 249
HC148 8 to 3 line Priority Encoder .. .................... 16 255
HC151 8-Channel Multiplexer . ......................... 16 261
HC153 Dual 4-Channel Multiplexer . ..................... 16 267
HC154 4 to 16 Decoder/Demultiplexer ... ................ 24 273
HC155 Dual 2 to 4 Line Decoder/ 3 to 8 Line Decoder .. ... 16 279
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ALPHANUMERICAL INDEX

Type . Package Page
Number Function DIP Number
HC157 Quad 2-Channel Multiplexer . .................... 16 285
HC158 Quad 2-Channel Multiplexer (Inv.) ................ 16 285
HC160 Synchronous Decade Counter with Async. Clear . . .. 16 291
HC161 Synchronous Binary Counter with Async. Clear ..... 16 291
HC162 Synchronous Decade Counter with Sync Clear. . .. .. 16 291
HC163 Synchronous Binary Counter with Sync Clear . .. .. .. 16 291
HC164 8 bit SIPO Shift Register .. .. .................... 14 301
HC165 8 bit PISO Shift Register. .. ..................... 16 307
HC166 8 bit PISO Shift Register . .. ..................... 16 315
HC173 Quad D-type Register (3-State) .. ................. 16 323
HC174 Hex D-type Flip-Flop with Clear .................. 16 329
HC175 Quad D-type Flip-Flop with Clear . ................ 16 335
HC181 Arithmetic Logic Unit Function Generator .......... 24 341
HC182 Function Look Ahead Carry Generator. ............ 16 353
HC190 BCD Synchronous Up/Down Counter.............. 16 359
HC191 4 bit Synchronous Binary Up/Down Counter ... ..... 16 359
HC192 Synchronous Up/Down Decade Counter ........... 16 369
HC193 Synchronous Up/Down Binary Counter ............ 16 369
HC194 4 bit PIPO Shift Register . .. ..................... 16 379
HC195 4 bit PIPO Shift Register. ....................... 16 385
HC221 Dual Monostable Multivibrator. . . ................. 16 391
HC237 3to 8 Line Decoder Latch ...................... 16 399
HC238 3to8LineDecoder................ ...t 16 405
HC240 Octal Bus Buffer (3-State/lnv.) ................... 20 411
HCT240 Octal Bus Buffer (3-State/lnv.) ................... 20 417
HC241 Octal Bus Buffer (3-State) ....................... 20 411
HCT241 Octal Bus Buffer (3-State) ....................... 20 417
HC242 Quad Bus Transceiver (3-State/lnv.)............... 14 423
HC243 Quad Bus Transceiver (3-State) .................. 14 423
HC244 Octal Bus Buffer (3-State) . ...................... 20 411
HCT244 Octal Buffer (3-State) . . ......................... 20 417
HC245 Octal Bus Transceiver (3-State) .................. 20 429
HCT245 Octal Bus Transceiver (3-State) .................. 20 435
HC251 8-Channel Multiplexer (3-State) . .................. 16 441
HC253 Dual 4-Channel Multiplexer (3-State) .............. 16 267
HC257 Quad 2-Channel Multiplexer .. ................... 16 447
HC258 Quad 2-Channel Multiplexer (3-State/Inv.) .......... 16 447
HC259 8 Bit Addressable Latch ........................ 16 453
HC273 Octal D-type Flip-Flop with Clear ................. 20 461
HC279 QuadS-Rlatch................... ... . .... 16 467
HC280 9 Bit Parity Generator .......................... 14 473
HC283 4 Bit Binary Full Adder ......................... 16 477
HC292 Programmable Divider/Timer. .. .................. 16 483
HC294 Programmable Divider/Timer. .................... 16 483
HC298 Quad 2-channel Multiplexer Register . ............. 16 493
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ALPHANUMERICAL INDEX

Type " Package Page
Number Function DIP Number
HC299 8 Bit PIPO Shift Register (3-State) ................ 20 499
HC323 8 Bit PIPO Shift Register (3-State) ................ 20 499
HC354 8 Channel Multiplexer/Register (3-State) ........... 20 509
HC356 8 Channel Multiplexer/Register (3-State) ........... 20 515
HC365 HexBusBuffer................................ 16 521
HC366 Hex Bus Buffer (3-State/lnv.) .................... 16 521
HC367 Hex Bus Buffer (3-State) ........................ 16 527
HC368 Hex Bus Buffer (3-State/lnv.) .................... 16 527
HC373 Octal D-Type Latch (3-State) . .................... 20 533
HCT373 Octal D-Type Latch (3-State) . .................... 20 541
HC374 Octal D-Type Flip-Flop (3-State) .................. 20 547
HCT374 Octal D-Type Flip-Flop (3-State) .................. 20 555
HC375 Quad D-Type Lacth ............................ 16 561
HC377 Octal D-Type Flip-Flop. .............c.ccovvin... 20 567
HC386 Quad Exclusive ORGate ....................... 14 573
HC390 Dual Decade Counter .......................... 16 577
HC393 Dual Binary Counter ........................... 14 585
HC423 Dual Monostable Multivibrator with Clear .......... 16 591
HC533 Octal D-type Latch (3-State/lnv.).................. 20 533
HC534 Octal D-type Flip-Flop (3-State/lnv.) ............... 20 547
HC540 Octal Bus Buffer (3-State/lnv.) ................... 20 599
HCT540 Octal Bus Buffer (3-State/lnv.) ................... 20 605
HC541 Octal Bus Buffer (3-State) . ...................... 20 599
HCT541 Octal Bus Buffer (3-State) ....................... 20 605
HC563 Octal D-Type Latch (3-State/inv.) ................. 20 533
HCT563 Octal D-Type Latch (3-State/Inv.) ................. 20 611
HC564 Octal D-Type Flip-Flop (3-State/Inv.)............... 20 547
HCT564 Octal D-Type Flip-Flop (3-State/Inv.)............... 20 617
HC573 Octal D-Type Latch (3-State)..................... 20 533
HCT573 Octal D-Lacth (3-State) ......................... 20 611
HC574 Octal D-Type Flip-Flop (3-State) .................. 20 547
HCT574 Octal D-Type Flip-Flop (3-State) .................. 20 617
HC590 8 Bit Binary Counter Register (3-State) ........ o 16 623
HC595 8 Bit Shift Register Output Latch (3-State) ......... 16 631
HC597 8 Bit Latch Shift Register ....................... 16 639
HC620 Octal Bus Transceiver (3-State/Inv.) ............... 20 647
HC623 Octal Bus Transceiver (3-State) .................. 20 647
HC640 Octal Bus Transceiver (3-State/Inv.) . .............. 20 429
HCT640 Octal Bus Transceiver (3-State/inv.) ............... 20 - 435
HC643 Octal Bus Transceiver (3-State) .................. 20 429
HCT643 Octal Bus Transceiver (3-State) .................. 20 435
HC646 Octal Bus Transceiver Register (3-State) . .......... 24 653
HCT646 Octal Bus Transceiver Register (3-State) ........... 24 661
HC648 Octal Bus Transceiver Register (3-State/Inv.) ....... 24 653
HCT648 Octal Bus Transceiver Register (3-State/lnv.) ....... 24 661
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ALPHANUMERICAL INDEX

Type . Package Page
Number Function DIP Number
HC651 Octal Bus Transceiver Register (3-State/Inv.) ....... 24 669
HCT651 Octal Bus Transceiver Register (3-State/Inv.) ....... 24 677
HC652 Octal Bus Transceiver Register .................. 24 669
HCT652 Octal Bus Transceiver Register .................. 24 677
HC670 4 Word x 4 Bit Register File (3-State). ............ 16 685
HC688 8 Bit Equality Comparator . . ..................... 20 693
HC690 Decade Counter Register (3-State) . . .............. 20 697
HC691 4 Bit Binary Counter Register (3-State) ............ 20 697
HC692 Decade Counter Register (3-State) . . .............. 20 709
HC693 4 Bit Binary Counter Register (3-State) ............ 20 709
HC696 U/D Decade Counter Register (3-State) ............ 20 721
HC697 U/D 4-Bit Binary Counter Register (3-State) ........ 20 721
HC698 U/D Decade Counter Register (3-State) ............ 20 733
HC699 U/D 4-Bit Binary Counter/Register (3-State)......... 20 733
HC4002 Dual 4-Input NOR Gate .. ....................... 14 741
HC4017 Decade Counter/Divider ........................ 16 745
HC4020 14-Stage Binary Counter . ....................... 16 751
HC4022 Octal Counter/Divider .......................... 16 757
HC4024 7-Stage Binary Counter . ........................ 14 763
HC4028 BCD to Decimal Decoder ....................... 16 769
HC4040 12-Stage Binary Counter . ....................... 16 775
HC4049B Hex Buffer/Converter (Inv.) ...................... 16 781
HC4050B Hex buffer/converter . ......... ... ... ... ... .. 16 781
HC4060 14-Stage Binary Counter/Oscillator. . . ............. 16 785
HC4066 Quad Bilateral Switch .......................... 14 791
HC4072 Dual4InputORGate .......................... 14 797
HC4075 Triple 3-lnput OR Gate ......................... 14 801
HC4078 8- Input NOR/ORGate ...............ccounnnnnn. 14 805
HC4094 8 Bit SIPO Shift Register Latch (3-State) . .......... 16 809
HC4511 BCD to 7-Segment L/D/D (LED) .................. 16 815
HC4514 4 to 16 Line Decoder Latch .. ................... 24 823
HC4515 4 to 16 Line Decoder Latch (Inv.)................. 24 823
HC4518 Dual Decade Counter .......................... 16 829
HC4520 Dual 4 Bit BinaryCounter . . ..................... 16 829
HC4538 Dual Monostable Multivibrator. . .................. 16 837
HC4543 BCD to 7-Segment L/D/D (LCD) . ................. 16 845
HCT7007 Hex Buffer ........... ... ... . . . . i i 14 851
HC7266 Quad Exclusive NORGate ...................... 14 855
HC7292 Programmable Divider/Timer. ... ................. 16 859
HC7294 Programmable Divider/Timer. .................... 16 859
HC40102 Dual BCD Programmable Down Counter........... 16 869
HC40103 8 Bit Binary Programmable Down Counter ......... 16 869
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SELECTION GUIDE

FUNCTION

STANDARD CODE

GATE
BUFFER

NAND
NOR

AND

OR
INVERTER

HC00, HC03, HC10, HC20, HC30, HC133

HCO02, HC27, HC4002, HC4078

HC08, HC11, HC21

HC32, HC4072, HC4075, HC4078

HCUO04, HC04, HCT04

BUFFER

HCT7007, HC4049B, HC4050B

3-STATE

HC125, HC126, HC240, HCT240, HC241, HCT241, HC244, ]
HCT244, HC365, HC366, HC367, HC368, HC540, HCT540
HC541, HCT541

BIDIRECTIONAL

HC242, HC243, HC245, HCT245, HC620, HC623, HCS4(J,_
HCT640, HC643, HCT643

MULTIFUNCTION

—

HC51, HC86, HC386, HC7266

SCHMITT TRIGGER

HC14, HC132

FLIP-FLOP

J-K FLIP-FLOP

HC73, HC76, HC107, HC109, HC112, HC113

D FLIP-FLOP

HC74, HC174, HC175, HC273, HC377

3-STATE

HC374, HCT374, HC534, HC564, HCT564, HC574, HCT 574,
HC646, HCT646, HC648, HCT648, HC651, HCT651, HC 352,
HCT652

LATCH

HC75, HC77, HC259, HC279, HC375

3-STATE

HC373, HCT373, HC533, HC563, HCT563, HC573, HC T573

MULTIVIBRATOR

HC123, HC221, HC423, HC4538

DECODER

HC42, HC131, HC137, HCT137, HC138, HCT138, HC139,
HC154, HC155, HC237, HC238, HC4028, HC4514, HI34515

[ 7-SEGMENT

HC4511, HC4543

ENCODER

HC147, HC148

REGISTER

HC164, HC165, HC166, HC173, HC194, HC195, }IC299,
HC323, HC595, HC597, HC670, HC4094

COUNTER

BINARY

HC161, HC163, HC191, HC193, HC393, HC590, 11C691,
HC693, HC697, HC699, HC4520

DECADE

HC160, HC162, HC190, HC192, HC390, HC690, '1C692,
HC696, HC698, HC4518

DIVIDER

HC292, HC294, HC4017, HC4020, HC4022, HC4024,
HC4040, HC4060, HC40102, HC40103, HC7292, HC 7294

MULTIPLEXER ANALOG

HC4066

DIGITAL

HC151, HC153, HC157, HC158, HC251, HC253,
HC257, HC258, HC298, HC354, HC356

OTHERS

ADDER

HC283

COMPARATOR

HC85, HC688

ALU

HC181, HC182

PARITY TREE

HC280

SGS-THOMSON

MICROELECTRONICS
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SELECTION GUIDE

GATE/BUFFERS
Type Functional | Functional | Suggested
Equivalent | Equivalent | Alternative | Package
Nmber Function LSTTL CMOS | LS5474 | DIP
54/74 40008 40008
HC00 Quad 2-Input NAND Gate LS00 4011B 14
HC02 Quad 2-Input NOR Gate LS02 4001B 14
HCO03 Quad 2-Input NAND (Open Drain) LS03 14
HCO04 Hex Inverter LS04 4069UB 14
HCTO04 Hex Inverter LS04 4069UB 14
HCU04 Hex Inverter (Single Stage) LS04 4069UB 14
HCT7007 | Hex Buffer LS07 14
HC08 Quad 2-Input AND Gate LS08 4081B 14
HC10 Triple 3-Input NAND Gate LS10 4023B 14
HC11 Triple 3-Input AND Gate LS11 4073B 14
HC14 Hex Schmitt Inverter LS14 40106B 14
HC20 Dual 4-Input NAND Gate LS20 4012B 14
HC21 Dual 4-Input AND Gate LS21 4082B 14
HC27 Triple 3-Input NOR Gate LSs27 40258 14
HC30 8-Input NAND Gate LS30 4068B 14
HC32 Quad 2-Input OR Gate LS32 4071B 14
HC51 Dual 2W-21 AND/OR Invert Gate LS51 4085B 14
HC86 Quad Exclusive OR Gate LS86 40308 14
HC125 Quad Bus Buffer (3-State) LS125 14
HC126 Quad Bus Buffer (3-State) LS126 14
HC132 . Quad 2-Input Schmitt NAND LS132 4093B 14
HC133 13 Input NAND Gate LS133 16
HC240 Octal Bus Buffer (3-State/Inv.) LS240 20
HCT240 Octal Bus Buffer (3-State/Inv.) LS240 20
HC241 Octal Bus Buffer (3-State) LS241 20
HCT241 Octal Bus Buffer (3-State) LS241 20
HC242 Quad Bus Transceiver (3-State/Inv.) LS242 14
HC243 Quad Bus Transceiver (3-State) LS243 14
HC244 Octal Bus Buffer (3-State) LS244 20
HCT244 Octal Bus Buffer (3-State) LS244 20
HC245 Octal Bus Transceiver (3-State) LS245 20
HCT245 Octal Bus Transceiver (3-State) LS245 20
HC7266 Quad Exclusive NOR Gate LS266 4077B 14
HC365 Hex Bus Buffer (3-State) LS365 16
HC366 Hex Bus Buffer (3-State/Inv.) LS366 16
HC367 Hex Bus Buffer (3-State) LS367 4503B 16
HC368 Hex Bus Buffer (3-State/Inv.) LS368 16
HC386 Quad Exclusive OR Gate LS386 4030B 14
HC540 Octal Bus Buffer (3-State/Inv.) LS540 20
HCT540 Octal Bus Buffer (3-State/Inv.) LS540 20
HC541 Octal Bus Buffer (3-State) LS541 20
HCT541 Octal Bus Buffer (3-State) LS541 20
HC620 . Octal Bus Transceiver (3-State/Inv.) LS620 20
HC623 Octal Bus Transceiver (3-State) LS623 20
HC640 Octal Bus Transceiver (3-State/Inv.) LS640 20
HCT640 Octal Bus Transceiver (3-State/Inv.) LS640 20
HC643 Octal Bus Transceiver (3-State) LS643 20
HCT643 Octal Bus Transceiver (3-State) LS643 | 20
HC4002 Dual 4-Input NOR Gate 4002B LS02 14
HC4049B | Hex Buffer/Converter (Inv.) 4049UB 16
HC4050B | Hex Buffer/Converter 40508 16
HC4072 Dual 4-Input OR Gate 4072B 14
HC4075 Triple 3-Input OR Gate 4075B 14
HC4078 8-Input NOR/OR Gate 4078B 14
r SGS-THOMSON
Y/, (ICROELEGTRONICS
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SELECTION GUIDE

GATE/BUFFERS
HCo00 HC02
2
" R
2A 4
e L
= Al 3A 0
av 38 |:ti—3¥
A :D 3
o 8 12 ,_,", LY
Vcc = Pin14 Vcc = Pin 14
GND = Pin7 GND = Pin7
HCO03 HCO04
HCTO04
HCUO04 (*)
1A —IDOZ— 1w
v 2A —BDOL—ZV
4
- SI )7‘5 2y 3A —15 >o—s 3y
A8 vk
3y LA —|9 >0—e &Y
5A —”«DO‘O—SV
—4Y
6A 13 12 ™
é‘l:\l% = Fp’in ;4 Vcc = Pin 14
= Pin GND = Pin7
Open-drain outputs | (*) The internal circuits composed of single stage inverter.
HCT7007 HCo8
1
s oD
4
o D
Y=A 9 Y:=AB
o i ==
12
D
Vce = Pin14 Vcc = Pin 14
GND = Pin7 GND = Pin7
437 SGS-THOMSON
Y/, HICROELEGTRONICS
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SELECTION GUIDE

GATE/BUFFERS (Continued)

14

HC10 HC11
1A 1a-
18-2 12y 18-2 124y
1 13 1c 13
2A 3 2A 3
2¢C 2C
9 9
3A 3A
3B 10 8 3y 18 10 8 3y
a1 (= 3 s
Vece = Pin 14 Vcec = Pin14
GND = Pin7 GND = Pin7
HC14 HC20
1
3 4 1A
2A —|@0—zv 82 -
a5 B 6 4 1 ;
, v ‘zi’ . v.78cD
4A —gbo—u 2810 .
12 2y
6A 13 12 6Y
' Vcec = Pin14
Vece = Pin14 GND = Pin7
GND = Pin7 NC = Pins 3, 11
HC21 HC27
1 1A !
:; 2 18 2 12 v
e 6,y e 13
e a3 Y=A+8+C
m2 =ABCD 28 -4 6 4y
28 10 2cC 5
22 2v 3a -3
202 seras0 . 1‘? & v
3c s 7281
Vcc = Pin14
GND = Pin7 Vcc = Pin14
NC = Pins 3, 11 GND = Pin7
‘_71 SGS-THOMSON
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SELECTION GUIDE

GATE/BUFFERS (Continued)

HC30 HC32
!
: '2 :QZDJ"V
3 4
S D
Pl —— ¥ Y=ABCDEFGH 9 Y= A8
P -0 st
E 12 s-1252 o 12
ip Ny
Vecec = Pin14
GND = Pin7 Vcc = Pin14
NC = Pins 9, 10, 13 GND = Pin7
HC51 HC86
1A '2 )
18 2 1A 3
o |: ', 18 ZJD‘ v
10 4
10 2A 6
1€ !I >——2v
F ‘z‘ 1¥= (1218 1C) +(10 1€ 1F) ® : V=RB+AB = A®B
: 23D
2¢ " “ sy
20 2Y=(2A 2B)+(2C 20) s~ s-7258
Vee = P'gn 14 Vcec = Pin14
GND = Pin7 GND = Pin7
HC125 HC132
HC126
1
o [ D
A 25912 3.6.811 v 4
? 2A
2@_’5 141013 Ver 28 3@36_"_
G Y=A
225912 3.6.81, ;: :) 3y
QUTPUT 1,4,1013
EnsgLE 5o w2 n
48 13 Al
Voc = Pin 14 Vcc = Pin 14
GND = Pin7 GND = Pin7

r SGS-THOMSON
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SELECTION

GUIDE

GATE/BUFFERS (Continued)

HC133 HC240
HCT240 -
§—10
1 1"
| 12
(—13
. 14
M—15
! s
e
c 3 V:ABCDEFGH I J K L'M
o 4
E— 5 |
. 6
¢ ’ o OuTPUT ENsBLE TG !
ENABLES' ENABLE 26 19 S-r288
Vcc = Pin16 Vee = Pin20
GND = Pin8 GND = Pin 10
HC241 - HC242
HCT241 “ Lﬁ_ ®_ HC243
uz—‘-ﬁ % v
u:ig % ya
m—’—g—-*‘zm 1a e 1
%5_ 4 10
281 1L EEP gé‘,’,‘?‘r A :4- ‘.._9_25 g%}%
3 % A |3A S ler2 38
h =1 2v2
6 8
243 2 $_5", “A o> 48
e 2 3 w3 oUTPUT mENABLE—jI
jl ENABLES] Gea EnapLE 2 P
ourpur | ENABLE =
ENABLES' ENABLE 26 19
Vcc = Pin 14
Vce = Pin20 GND = Pin7
GND = Pin 10 NC = Pins 2, 12
HC244 HC245
HCT244 I L&: ITE HCT245
uz—‘g LI
ua—ls C %1 i 0,
3 17
A4 “g___‘L ™ :; T_ " :;
2a1 =1 S o oaTA | A4 Sen) L1560 | onta
13 9 PORTS ) as 6 ] 1% oo PO;TS
242 2v2 ne Ll '_._"’FBG
8
N O e B e
ourpur |ENABLE T8 OUTPUT ENABLE G —2 5268
ENABLES| cnpaie 76 s-1262
Vce = Pin 20 Vcc = Pin 20
GND = Pin 10 GND = Pin 10

16

IYIW n‘t‘@églggm@u@'g




SELECTION GUIDE

GATE/BUFFERS (Continued)

HC7266 HC365
1A Q@i 1w
1
- D .
5 6] 7
i: EDLZV 3 q B— 3y
s 8 Y:AB+AB- A®B 4A 1—’_@» 4y
A
3 —2 — sA iq y SLLEFY
:: :3 —a 6a ﬁ-q >3 gy
5-7264 — 1
o] )
Vcec = Pin 14 Vce = Pin 16
GND = Pin7 GND = Pin8
HC366 HC367
v I L&w
= u‘—:l >—5 v
¥ sniijl >—T3v
o LA£$—94V
57 542 &sv
w wif TS0
= =1 [{>
Eﬂ’é'i'z % 18, OuTPUT &
ENABLE G_Z%_ rer
Vec = Pin 16 Vece = Pin 16
GND = Pin 8 GND = Pin8
HC368 HC386
1A —— =3
28 -4 5 v 1A —L 3
- 18 ZD— w
JAL*DO—7§ a5
E :)I > 4
s atil s VIVAB Y]
— 8 =Asr
sal2 &3'—3 z: 9 s
6a 4 %W “A :; n_
48
a7 -t 5-1269
sz L
[FRAL] ;i> s 268
Vcc = Pin 16 Vcc = Pin14
GND = Pin8 GND = Pin7
I—YI SGS-THOMSON
n MICROELECTRONICS
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SELECTION GUIDE

GATE/BUFFERS (Continued)

HC540 HC541
HCT540 2 o — HCT541 ;
Al v 2 1
Al — Y1
3 L
A2 ‘{;—— vz a2 2 ﬁ 7y,
[ 16—
A3 —-53——4— V3 a3 % ﬁ _ 6y
5 15 -
AL AS Y4 Al 5 15 Y4
6 U oo
G . s;[ »
7 13 —
A6 —g— 3 ne -7 é R
8 12 —
A7 _g_ V7 A7 —I° ;i %
s "o
A8 AE ve A8 —‘9 ;'—' e
oureur [ :‘D —_
=5 19 . QUTPUT
ENABLES| 57 s ENABLES‘G_Z ED—S_M“
Vece = Pin 20 Vee = Pin20
GND = Pin 10 GND = Pin 10
HC620 (Inverting) HC623 (Non Inverting)
Al -1—4-—1 ‘-"iﬂ| Al ’Z - Nb'a 81
a2 Janf les'” 82 IV v 82!
A3 L] lest6 g3 A3 b L o6 g3
DATA | A4 S s o158 | paTa DATA | A4 L] les'S B, 418
PORTS | a5 6 o145 | PORTS PORTS | a5 5 el Lot 85 P07
A6 s SURERT A6 el les'? 85
a1 S leo'Z g9 PR le o2 g7
AB 9 st -1} A8 S Gb‘LBe
T T
ENABLE GAB o] | ENABLE GAB o]
EnmBLEGER ) s ENABLE GBA > — ) <o
Vece = Pin20 Vce = Pin20
GND = Pin 10 GND = Pin 10
HC640 (Inverting) HC643
HCT640 HCT643
At 2<-‘ les'® gy A -2 es] les'® gy
a2 ) e les'’ B2 A2 2] les'" B2
L3 & o L4 16 g3 A3 A f+s'5 83
oaTa | A4 -2 o] le-o13-82 | oata R e le='5-84 | 5ara
P(\:TS As 6<- 14 8s PO;TS POARYS AS 6 14 85 PO;Y%
26 -7 <o '3 g6 26 el leat2 g6
A7 S les'Z g7 A7 Sast le='2 87
ap O esf les!l g3 as -2 les!l gg
T T
o] ot
OUTPUT ENABLE § 101 sotine OUTPUT ENABLE &~y % " 15
Vcc = Pin20 Vcc = Pin20
GND = Pin 10 GND = Pin 10

ﬁ SGS-THOMSON

MICROELECTRONICS
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SELECTION GUIDE

GATE/BUFFERS (Continued)

HC4002 HC4049B
HC4050B
1a 2 1A ‘SM 1w |A—3—<|>—Z 1y
3
::A Ly us—Do—A—zv uLD—‘—zv
;DA Z Y=A+B+C+D 3a LDO—G ¥ 3a J*D—G- 3y
zz ‘: 33 2 4 ‘Q—Dol W LA —L| >0y
20 12 i o 2o g 2o
6a —% 15 6y ea % 15 6y
Vcc = Pin14 Vee = Pin1
GND = Pin7 GND = Pin 8
NC = Pins 6, 8 NC = Pins 13, 16
HC4072 HC4075
1
1A ; :: 2 2y
s 2 - e eD
< .
" 9 Y=A+B+C+0D 18 %‘V YzA+B+C
28 10 13 e £
2c 1 2 3a A
2012 51278 18 12 0 .
3c B 578
Vcc = Pin14
GND = Pin7 Vcc = Pin 14
NC = Pins 6, 8 GND = Pin7
HC4078
A 2
B 3
c%
o2 13
9 v
3 5
6 1
b 12 s
Vcc = Pin14
GND = Pin7
NC = Pins 6, 8
[_ SGS-THOMSON
Y/. iICROELECTRONICS
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SELECTION GUIDE

FLIP-FLOP
Type Functional | Functional | Suggested
Equivalent | Equivalent | Alternative | Package
Poypent Function LSTTL CMOS | LS54/74 | DIP
54/74 4000B 4000B
HC73 Dual J-K FLIP-FLOP with Clear LS73 40278 14
HC74 Dual D-Type FLIP-FLOP with Preset and
Clear LS74 4013B 14
HC76 Dual J-K FLIP-FLOP with Preset and Clear LS76 4027B 16
HC107 Dual J-K FLIP-FLOP with Clear LS107 40278 14
HC109 Dual J-K FLIP-FLOP with Preset and Clear LS109 40278 16
HC112 Dual J-K FLIP-FLOP with Preset and Clear LS112 40278 16
HC113 Dual J-K FLIP-FLOP with Preset LS113 40278 14
HC174 Hex D-Type FLIP-FLOP with Clear LS174 40174B 16
HC175 Quad D-Type FLIP-FLOP with Clear LS175 401758 16
HC273 OCTAL D-Type FLIP-FLOP with Clear LS273 20
HC374 Octal D-Type FLIP-FLOP (3-State) LS374 20
HCT374 Octal D-Type FLIP-FLOP (3-State) LS374 20
HC377 Octal D-Type FLIP-FLOP LS377 20
HC534 Octal D-Type FLIP-FLOP (3-State/Inv.) LS534 20
HC564 Octal D-Type FLIP-FLOP (Inv./3-State) LS564 20
HCT564 Octal D-Type FLIP-FLOP (3-State/Inv.) LS564 20
HC574 Octal D-Type FLIP-FLOP (3-State) LS574 20
HCT574 Octal D-F/F (3-State) LS574 20
HC646 Octal Bus Transceiver Register (3-State) LS646 24
HCT646 Octal Bus Transceiver Register (3-State) LS646 24
HC648 Octal Bus Transceiver Register (3-State/Inv.) LS648 24
HCT648 Octal Bus Transceiver Register (3-State/Inv.) LS648 24
HC651 Octal Bus Transceiver Register (3-State/Inv.) LS651 24
HCT651 Octal Bus Transceiver Register (3-State/Inv.) LS651 24
HC652 Octal Bus Transceiver Register LS652 24
HCT652 Octal Bus Transceiver Register LS652 24
HC73 HC74
" 14 12 [CLEE
o ‘_c 10 2 5 10
W = LT 3 6
. 1CK 10
iCR 2 7 o ‘1,3 7
2) ? 9 20 R —l
o S 20 —2 | LI
2K 0 £ 20 11 |- Q—
oy S (. o : w
R P JLI
Vcc = Pin4 Vce = Pin 14
GND = Pin 11 GND = Pin7

20
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SELECTION GUIDE

FLIP/FLOP (Continued)

HC76 HC107
R -2
w2 LT u ! 2w
[T S T 124
1 ¢ LT 1K ‘ L2 W
R | A |
w2 LAY 23 8 |5 20
7k -5 4 7k >
23 9 © 5 w L ° =
ICR SN (e, g s-780
Vcc = Pin5 Vec = Pin14
GND = Pin 13 GND = Pin7
HC109 HC112
PR S I 4
— 3 6
® £ 1 " 2 5
1K %L = 1
2 7 — —9
1) E— ——— 10 1 3 6 ﬁ
iR R | L T
PR 7R 10
2w 13 PPN w2 S
20K L4 L
14 9 i
24 20 2 11 7 E
— s 7
R s 2cC R e
Vcc = Pin 16 Vcec = Pin16
GND = Pin8 GND = Pin8
HC113 HC174
1) 3 ?—5— 1
— 3 2
1CK —q o1 Qi
2 6 — 0z —* 5 a2
1K — 73 0g & T oy
= s 0r M 0,
os 13 | 12_ 45
" s o6 —14] 5 qs
23 2
o L. ¥ k24
12 8 —
[ — 20 TLEAR —— s-7380
P LI (N
Vee = Pin14 Vcc = Pin 16
GND = Pin7 GND = Pin8

IS73 %&cﬁé&ﬁgﬁm@mn@s
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SELECTION GUIDE

FLIP/FLOP (Continued)

0o =2 a0
. 5
01
cx -2 2 ia 7 s O
;o 02 —— 2
7 8 s
. 03 —8 | a3
4 20 13 12
10 6 3_0 04 —— Q4
s 0 o os 14 15 qs
20 T o6 -7 15 g6
0 12 s 07 18 19 Q7
14 i n
pRguEEN ol ck —p
m’—? s-130s CLEAR o7 s7raes
Vcc = Pin 16 Vecc = Pin20
GND = Pin8 GND = Pin 10
HC374 HC377
HCT374
b0 2 a0 10 2 Z 1
o1 —~ 5 a1 n 2 20
02 -1 LI 0 — £ 3
03 —8 9 a3 w 2 2
0, 13 12 4, sp —2 [ 12 oo
os 14 15 gs 60 14 15 ¢a
os 7 16 g6 70 171 16 49
o7 18 L 19 a9 sp 8 LEA
o w b
s B e e
Vcc = Pin20 Vcc = Pin20
GND = Pin 10 GND = Pin 10
HC534 HC564
HCT564
3 J—
00 b—“— o oo 2 b &
01 7‘ b—=— G1 o1 2 b8 &3
02 = @z 0z —* b7 &
03 -2 b—2 53 03 ——] b1 a3
04 —12 b2 a¢ 06— % &
os 4 b5 a5 os L b4 G5
o6 7 b—'¢ Qs 06 2 SEEY
18 19— —
07 b2 a7 07 =2 b2 &7
e ok M
TPUT < 1 . =
i T s o
Vcc = Pin20 Ve = Pin20
GND = Pin 10 GND = Pin 10
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SELECTION GUIDE

FLIP/FLOP (Continued)

IYIm E&EM@I](C"S

HC574 HC646/HCT646
HCT574 HC648/HCT648
2 19 A A o] les20_ gy
00 Qo 5 19
o1 3 18 [*} " a2 6 18 82
4 17 A3 ——=> fe>—— B3
02 . " Qz R DATA |az —7 <ol lee17_ 5. | 0ATA
03 Q3 PORT 8 16 PORT
T TR a|as—— o] s
7 14 AE —— [e>—— B6
0s as 10 14
8 13 A7 fe>—— B7
D6 Qa6 11 13
5 12 AB — e fe>—— B8
07 a7
1" ’ OUTRUT 5_21
CK — ENABLE © 3
DIR ; sor3m
2;‘1‘;{’2&‘—7 s cLoCK a8—
CLOCK:BA
SELECT AB
X SELECTBA .
Vcc = Pin 20 Vcc = Pin24
GND = Pin 10 GND = Pin 12
HC651/HCT651
HC652/HCT652
Al LI 20 B1
A2 L‘-. Q-D‘—s— B2
DATA |a4 —7 <] ke ? 5, | 0aTa
PORT 8 16 PORT
a A5 ———e>] fe—- 85 8
A6 — s les15_ g6
a7 [ 87
as ol )
ENABLE GBA n_ ]
ENABLE GAB ? ™
cLOCK A8 ——————
cLocksa 22
SELECT AB
sewecTen 2
Vcc = Pin24
GND = Pin 12
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SELECTION GUIDE

LATCHES
Type Functional | Functional | Suggested
N Equivalent | Equivalent | Alternative | Package
’:‘“_,‘T,'?,‘;' Function LSTTL CMOS | LS 54/74 pIP
54/74 40008 4000B
HC75 4-Bit D-Type Latch LS75 40428 16
HC77 4-Bit D-Type Latch LS77 40428 14
HC259 8 Bit Addressable Latch LS259 40998 16
HC279 Quad R-S Latch LS279 16
HC373 Octal D-Type Latch (3-State) LS373 20
HCT373 Octal D-Type Latch (3-State) LS373 20
HC375 Quad D-Type Latch LS375 4042B 16
HC533 Octal D-Type Latch (3-State/Inv.) LS533 20
HC563 Octal D-Type Latch (3-State/Inv.) LS563 20
HCT563 Octal D-Type Latch (3-State/Inv.) LS563 20
HC573 Octal D-Type Latch (3-State) LS573 20
HCT573 Octal D-Type Latch (3-State) LS573 20
HC75 HC77
2 16
12’; 3 1 :—2 10 ! 14 1Q
30 8 15,0 20 —2 3 2
%0 7 14 20 30 5 3 3Q
10 1 w0 —&. 8 4Q
1 3
S .o
& o
E‘SIEE# g‘aiM s-7368 LATCH [G12 _3-12 f
SELECT [G3.4 5-7369
Vcc = Pin4
Vcec = Pins GND = Pin 11
GND = Pin 12 NC = Pins 7, 10
HC259 HC279
A Qo R ‘2 ‘7 1Q
2 5 [
S P = N
2 q3 R 3 13 ,a
2 ac 25 s
DATAIN —2 9 g5 e
a6 357 -
| 12 o, 357 12
ﬁ 14
CLEAR s Y s 8
ENaBLE —% s-1m0 s-am
Vcc = Pin 16 Vcc = Pin 16
GND = Pin 8 GND = Pin 8

” 57, 2 THOMSON



SELECTION GUIDE

LATCHES (Continued)

HC373 HC375
HCT373
0o 2 2 a0 10— L2 10
o1 —£— i 20 —1 LI
02 a2 30 —2 52
03 8 9 Q3 %0 15 6 2—0
03 12 g, 13
05 =% ": as | 10 35
07 a7 14 75
LATCH 1" LATCH {G‘ 2 412
ENABLE ‘E ; SELECT | 63,4 s-mm
OUTPUT GF Cranz
ENABLE
Vcc = Pin20 Vecc = Pin 16
GND = Pin7 GND = Pin 8
HC533 HC563
HCT563
0o -2 b0 00 —2 b2 3o
o1 =% b2 & o =2 LI
0z 2 b—5_a7 02 —4 | b_&2
8 9 5 16 —
D3 Q3 D3 Q3
04 13 12 az 04 6 15 oz
05 :: D—:: a5 05— b—“ g5
06 b—_a6 06 —> SLEY3
18 19 9 12 —
07 p—— Q7 07 p—— Q7
LATCH n LATCH 1
ENABLE LE ENABLE “E ‘—T
QUTPUT Qg < 2372 P .
QuTPuT OE ourPuT GE s-ms
Vcc = Pin20 Vcc = Pin20
GND = Pin 10 GND = Pin 10
HC573
HCT573
00 -2 t':guo
D1 3 18 [*}]
02 —* 7_q2
5 16
03 Q3
D4 u 18 Qs
0s g5
06— -2 qs
072 2 a7
LATCH 1"
ENaBLE ‘€
OUTPUT OF 5376
ENABLE
Vec = Pin20
GND = Pin 10
‘_7 SGS-THOMSON
/.. 3iCROELECTRONICS
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SELECTION GUIDE

MULTIVIBRATOR
Type Functional | Functional | Suggested
Equivalent | Equivalent | Alternative | Package
ppan Function LSTTL | cMOS | Ls5474 | DIP
54/74 4000B 40008
HC123 Dual Retrigg. Monostable Multivib. with Clear LS123 4538/4098 16
HC221 Dual Monostable Multivib. with Clear LS221 4538/4098 16
HC423 Dual Retrigg. Monostable Multivib. with Clear LS423 4538/4098 16
HC4538 | Dual Retrigg. Monostable Multivibrator 4538B LS423 16
HC123 HC221
Vee Vee
REXT REXT
CEXT CEXT
14,6l_l 15,7 u,s’_I 15,7
1.9 L
TRiGeers | A T P20 wiccens | * = #2a
ENABLE ENABLE
INPUTS | 2,10 s12 5 NeUTS | 2,10 a1z 5
CLEAR n 5-7318 CLEAR EAL 57320
Vcec = Pin16 Vce = Pin 16
GND = Pin8 GND = Pin8
HC423 HC4538
Cx' pa
Vee L——“qu;'cc
REXT 1 2
cextyy w® {“ : o
NGGER s JT b
wsl—l 15 7 er e . @
PRRER 13,5 cLear N (e
TRIGGER/
ENABLE
INPUTS | o 2,10 a1z 5
CLEAR AL 5-7321
R
UT |28
V P 16 CLEAR
cCc = Fin Vcc = Pin 16
GND = Pin 8 GND = Pin 8
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SELECTION GUIDE

DECODER/ENCODER
T Functional | Functional | Suggested
N ypbee Function Equivalent | Equivalent | Alternative | Package
M“STH 4' 1o LSTTL cMOS | LS 54/74 DIP
54/74 40008 4000B
HC42 BCD to Decimal Decoder LS42 4028B 16
HC131 3 to 8 Line Decoder Latch LS131 16
HC137 3 to 8 Line Decoder Latch (Inv.) LS137 4028B 16
HCT137 3 to 8 Line Decoder Latch (Inv.) LS137 40288 16
HC138 3 to 8 Line Decoder (Inv.) LS138 4028B 16
HCT138 3 to 8 Line Decoder (Inv.) LS138 4028B 16
HC139 Dual 2 to 4 Line Decoder/Demultiplexer LS139 45568 16
HC147 10 to 4 Line Priority Encoder LS147 16
HC148 8 to 3 Line Priority Encoder LS148 16
HC154 4 to 16 Line Decoder/Demultiplexer LS154 4515B 24
HC155 Dual 2 to 4 Line Decoder / 3 to 8 Line Dec. LS155 16
HC237 3 to 8 Line Decoder Latch 4028B 16
HC238 3 to 8 Line Decoder 40288 16
HC4028 BDC to Decimal Decoder 4028B LS42 16
HC4511 BDC to 7-Segment L/D/D (Led) 4511B LS47/48/49 16
HC4514 4 to 16 Line Decoder Latch 4514B — 24
HC4515 4 to 16 Line Decoder Latch (Inv.) 4515B LS154 24
HC4543 BCD to 7-Segment L/D/D (LCD) 4543B LS143 16
HC42 HC131
A 15 1 o 7 13 a
b2 73 sco |8 —— )
3 vz INPUTS c 2 1 <| seven
0 - 73 o 0o | sechenr
s —
s | St
¢ 13 7 Ve 14 9
P Yo
[0 es | l
o 2 b1 % R
$-17395 L sreoe
Vcc = Pin 16 Vcc = Pin 16
GND = Pin8 GND = Pin 8

Y/ SGS-THOM
 MICROELECTRONICS

SON
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SELECTION GUIDE

DECODER/ENCODER (Continued)

28

HCT137 HCT138
N 55 A - b5 Vo
[— b4 37
ADDRESS 2 o—— V1 ADDRESS | o _2 n
inputs | B b3 3 INPUTS °+z Ak
¢ =2 b2 3 I p—— v3
NI b1 V%
L 10 53 b19 Vs
b—°% e o—% V6
b7 v7 b—— V7
or 61 —2
LATCH ENABLE GL >
o s SELECT | gam
SELECT o ) INPUTS | 5 5-7398
INPUTS 1 M 628
Vec = Pin 16 Vcc = Pin 16
GND = Pin8 GND = Pin 8
HC139 HC147
0 —
ADDRESS |14 p——v°
INPUTS ™ | g b—5_ i 1"
6 — 01 —9
p——1v2 12
7 = 02 ——9
p——1Y3 13 9
03 ——9 b—2—a
o 7 0s ——of b—’ s|sco
6 2 6 ADDRESS
bors 105 =9 P—, ¢|ouTP
20 24 12 o 06 ——9 p——2>0
ADDRESS i LI
INPUTS ‘,5 13 b1 v D7 s
10— 08 ——
b—7v2 10
9 = 09 —
2v3 5-7400
— 15 T
26 $-7398
Vcc = Pin 16 Vec = Pin 16
GND = Pin8 GND = Pin8
HC148 HC154
b Vo
:); v
b—— vz
A 23 4 'E}
9 22 s _ 37T
00 —2 o o——— a0 AODRESS | & | P '_;
17 7 ADDRESS INPUTS c p——— v
ot =9 P~ 4! [outPuTs o 20 b1 s
02 13 15 Az : V_7
03 — pb—— €0 b—— Ve
oata 1o —L— b4 65 L 0
INPUTS 2 b ¥
05 3—0 b3
D6 ——f [ P—
4 p—— vi2
07 = 5 T3
e~ b5 vz
5~7401 b7 vis
- 18
G! —
o A S J
Vcc = Pin 16 Vec = Pin24
GND = Pin8 GND = Pin 12
‘_71 SGS-THOMSON
'~ MICROELECTRONICS




SELECTION GUIDE

DECODER/ENCODER (Continued)

DATA IN  1C ! 7 W 1 15
coMmoN | & 13 b Wi 0 v
INPUT 8 3 P—S w2 ADDRESS |\, _2 ——1 V1
PR INPUTS L3,
b— V3 3 12
a2 v3
STROBE  ~=__|2 U ve
INPUT G 0 e
— 9
oata IN 26 —113| o b—2_ 776 ;e
b—19_7vi v?
1
2 2 LATCH _4
L b—=-2v3 ENABLE ¢
seLect  [CS!— !
STROBE 3¢ __ 4 INPUTS  |es2—5 | s 700
INPUT 26 521603
Vece = P!n 16 Vce = Pin 16
GND = Pin8 GND = Pin8
HC4028 HC4511
1 15
. ERN a o
14 2 Vi
13 vi ADDRESS | o "
ADDRESS | B 2, INPUTS 5 vz
INPUTS ¢ 12 5y c 12y,
4 1
1 ! Y& }— Y4
0 6 s 10 ys
7 ! S 13
4 Y6 7 '
b—g Y7
ve
4
5 o ]
F—— vs CLK s
T ENABLE l‘f s -
Vee = P!n 16 Vce = P!n 16
GND = Pin8 GND = Pin8
HC4514 HC4515
11 so 1" §
S— S5
0, ©_ 5
553 -5
H— s 15
£ ss c 5
a2 S s6 a 2 %
3 3 3 4 =
ADDRESS | 8 s7 ADDRESS | B 57
INPUTS | ¢ 21 18 g WPUTS | ¢ 21 18 5
0 22 17 s9 ) 22 17 35
20 o 20350
¥ sn He—sn
s H—sn
L 2355
16 su 165w
5 g5 A=
INHIBIT 23 INHIBIT 23
STROBE s 201 STROBE — s 7000
Vcc = Pin24 Vcc = Pin24
GND = Pin 12 GND = Pin 12
Ly7 SGS-THOMSON
Y/. 51CROELECTRONICS
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SELECTION GUIDE

DECODER/ENCODER (Continued)

I 5—Dc>— S .
L >
3 11
e o
2 MENT
s —Do'—d DISPLAY
ORIVER
¢ LDO_ _Doi < | outPuTs
15
e
o 4 —| Solé g
ol T
CONTROL [g, 2
INPUTS 6 e
Ph ——M8M8Mm ™ -

Vcc = Pin 16
GND = Pin 8

” &7, 55T




SELECTION GUIDE

REGISTER
T Functional | Functional | Suggested
N rynpbeer Function Equivalent | Equivalent | Alternative | Package
M‘fﬂ 174 LSTTL CMOS LS 54/74 DIP
54/74 4000B 40008
HC164 8 Bit SIPO Shift Register LS164 4034B 14
HC165 8 Bit PISO Shift Register LS165 4021B 16
HC166 8 Bit PISO Shift Register LS166 40218 16
HC173 Quad D-Type Register (3-State) LS173 16
HC194 4 Bit PIPO Shift Register LS194 40194B 16
HC195 4 Bit PIPO Shift Register LS195 4035B 16
HC299 8 Bit PIPO Shift Register (3-State) LS299 20
HC323 8 Bit PIPO Shift Register (3-State) LS323 20
HC595 8 Bit Shift Register Latch (3-State) LS595 4034B 16
HC597 8 Bit Latch Shift Register LS597 16
HC670 4 Word x 4 Bit Register File (3-State) LS670 16
HC4094 8 Bit SIPO Shift Register Latch (3-State) 4094B LS164 16
HC164 HC165
a 11
SERIAL | A ‘2 2 oA 8 '%‘ OH | seriaL
Mlbrs | e p as <] o | §bTeurs
—6— Qc PARALLEL | D 3—
o © PATALLEL Wdrs | € .
B QE | ouTPUTS F s
TR s o]
—— Q H —
cLock -2 SEE oﬁ SERIAL { s 10
CI.EM?-Q—T 5-7501 5N|FTILOAD—|—|
CLOCK ‘]7
CLOCK 15 51502
INHIBIT
Vcc = Pin14 Vecc = Pin 16
GND = Pin7 GND = Pin8
HC166 HC173
A 2
3 14 3
8 13 SERIAL 10 1
4 [ OH [DaTa 13 4
s | 0 22 G PR I
Wbrs e 2 w —H —6—sa
.
I3 12 CLOCK
" 14
INPUT ENABLES |g2 19
SERIAL 1 LOAD s ] CLEAR "5—
CLOCK INH i e 2NRBLES N ID— o500
CLOCK -
CLEAR 9
Vcc = Pin 16 Vcc = Pin 16
GND = Pin 8 GND = Pin 8
Lyy SGS-THOMSON
Y/, MICROELECTRONICS
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SELECTION GUIDE

REGISTER (Continued)
2 15
SERIAL J Qa
3 S aa DATA 3
A . " INPUTS K 4 g
PARALLEL | B — Q8 [ PARALLEL 4
DATA c s LRI gﬁ%m A s 13 PARALLEL
INPUT
6 12 8 oc | DATA
o 5 | a0 PARALLEL e e outPUTS
INPUTS 7 12
2 [ Qo
SERIAL SRISI B 10 "
DATA _10 | —
Ut sLIs cLock 5}
] 9 T
cuocui—, SHIFT/ LOAD 1—,
Clear— CLEAR s-1508
MODE so 9
CONTPOL | ¢, 10 srs05/n
Vcc = Pin 16 Vcc = Pin 16
GND = Pin8 GND = Pin8
7 7
QA/A e @T Qa/a
seriaL | SL 2 les13_ ag/gl seRlaL sL— e Q8’8
ATA
Mo | se et acrc wputs | SR —— NS ac/c
l+1% Q0/0| PARALLEL DATA PORTS t+>—— Q0’0 ngAI?LSEIb DTAI;MTPSO)R‘
INPUTS/OUTPU
5 qe | INPUTSIOUTPUTS) 0ere
les!5 qr/E ‘..im:/p
A l>*—qc/6
v LR . o%mun
cLock — 2o | sepiat pama cLock O |seriac oata
| 17 gu [ OUTPUTS | 7 qu [ OuTPUTS
R
CLEAR CLEAR
1
so 9 MODE }
SR 1 SELECT | 5
2 2 2
outeur | 61 outpur | G1
ENABLE | 53 3 5-7507 ENABLE | 53 5-7508
Vce = Pin20 Vec = Pin 20
GND = Pin 10 GND = Pin 10
HC595 HC597
SER'A'- 15 SERIAL 15
{ SER aa 0aTA ‘ SER PRENEEN
INPUY 1 Q8 INPUT 1 8
SHIFT {scu SHIFT | ~
€Lock Z_oc Clock | S o2 ¢
LATCH 3 PARALLEL LATCH 3 .
clock { RCK %01 Gafa clock { RCK [ O parate
A QE [ outPuT < € INPUT
QF le 5 ¢
£ a6 t— 6
7_an | semiac a7 | seriac
S g ATA 9 . DATA
aH | outPuT > aH | ouTPUT
smem o soem o]
— 13 Pr—
g‘rﬂ;t’s’{ G 5= 7509 SL0AD 13 s 10
Vcc = Pin16 Vcc = Pin16
GND = Pin8 GND = Pin 8
‘_71 SGS-THOMSON
~ MICROELECTRONICS
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SELECTION GUIDE

REGISTER (Continued)

HC670 HC4094
SERIAL IN L) at
or 5| | 10 o, i az
DAtA 1 | o
iNeUTs | 92 7 92 Louteurs ,®
03 ——— a3 TOA PARALLEL
04 3 6 os as [ ouTPUT
. 13 Qs

12
Reap | RA — %7
SELECT | pp as

]

o 2% | cascaoe
waite | wa % a's [ outPuT
SELECT | yg 13

12 STROBE
ENABLE 1"
READ s n gﬁTPUTOE s-7512
ABLE
Vcc = Pin16 Vcc = Pin 16
GND = Pin8 GND = Pin8

L7, $55;THOMSON -



SELECTION GUIDE

COUNTERS
Type Functional | Functional | Suggested
Equivalent | Equivalent | Alternative | Package
Nber Function LSTTL | CMOS | Ls5474 | DIP
54/74 4000B 40008

HC160 Sync. Decade Counter with Async. Clear LS160 401608 16
HC161 Sync. Binary Counter with Async. Clear LS161 40161B 16
HC162 Sync. Decade Counter with Sync. Clear LS162 401628 16
HC163 Sync. Binary Counter with Sync. Clear LS163 40163B 16
HC190 BCD Up/Down Counter Sync. LS190 4510B 16
HC191 4 Bit Binary Up/Down Counter Sync. LS191 45168 16
HC192 Sync. Up/Down Decade Counter LS192 40192B 16
HC193 Sync. Up/Down Binary Counter LS193 40193B 16
HC292 Programmable Divider/Timer LS292 16
HC294 Programmable Divider/Timer LS294 16
HC7292 Programmable Divider/Timer 16
HC7294 Programamble Divider/Timer 16
HC390 Dual Decade Counter LS390 4518B 16
HC393 Dual Binary Counter LS393 4520B 14
HC580 8 Bit Binary Counter Register (3-State) LS590 16
HC690 Decade Counter Register (3-State) LS690 20
HC691 4 Bit Binary Counter Register (3-State) LS691 20
HC692 Decade Counter Register (3-State) LS692 20
HC693 4 Bit Binary Counter Register (3-State) LS693 20
HC696 U/D Decade Counter Register (3-State) LS696 20
HC697 U/D 4-Bit Binary Counter/Register (3-State) LS697 20
HC698 U/D Decade Counter Register (3-State) LS698 20
HC699 U/D 4-Bit Binary Counter/Register (3-State) LS699 20
HC4017 Decade Counter/Divider 4017B 16
HC4020 14-Stage Binary Counter 4020B 16
HC4022 Octal Counter/Divider 4022B 16
HC4024 7-Stage Binary Counter 4024B 14
HC4040 12-Stage Binary Counter 4040B 16
HC4060 14-Stage Binary Counter/Oscillator 4060B 16
HC40102 | Dual BCD Programmable Down Counter 40102B 16
HC40103 | 8 Bit Binary Prog. Down Counter 40103B 16
HC4518 Dual Decade Counter 4518B 16
HC4520 Dual 4 Bit Binary Counter 4520B 16
HC160/HC162 HC190

HC161/HC163

.2 TR s ¢ apw
. ETEY 8o o as ) co
paa 1o S 12, 1outeuts INPUTS | € '9° ‘7' ac [ ouTPUTS
6 11 0 — Qo

COUNT

_ 1
CLEAR —g——‘T
LOAD

ENABLE P7— >- e
ENABLE T

ENABLES

o
|

2 15
CLOCK —— CARRvY OUT

10

CLOCK

ENABLE
COUNT

U P/DOWN
LOAD

MAX/MIN OUT

b2 RiPPLE CLOCK OUT

i

11"

s-74n

Vcec = Pin16

Vcc = Pin16
GND = Pin8 GND = Pin8
‘_YI SGS-THOMSON
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SELECTION GUIDE

COUNTERS (Continued)

e | 15 R . 5 3 oa
" ) .
BINARY | B » z a8 | Ginary %ﬁﬂ 8 |‘o : aB|Bsco
INPUTS | € ac|ouTPUTS INPUTS | C ac [outPUTS
o =2 a0 o 2 7 a0
12 5 12
MAX/MIN OUT COUNT UP p—— CARRY OQUTPUT
CLOCK 1% b2 RiPPLE CLOCK OUF COUNT DoWN——b> b—13_ gorrow outpuT
ENABLE L7 ,_OAD"__T
COUNT s
LEPoWN. 7002 cLeant4 s-ram
Vcc = Pin16 Vcc = Pin16
GND = Pin8 GND = Pin8
HC193 HC292/HC7292
4+BIT A 15 _— OA‘ A 1 3 ™
- 1 4-8IT 1 6 T
BINARY | 8 o o Oelammv 8 Ts PR P(EJISJTS
INPUTS | C ac | oUTPUTS Frfgsvs N i
9 7 H 14
o oo o
¢ _2
COUNT UP b b—2 carry outpuT
COUNT DowN —— 13 BORROW OUTPUT Lk 1 —= 7 DATA
cLock 5 e } ouTPUT
. cLk 2
L0AD I
| sress
CLEAR 1 s
Vcc = Pin 16
Vcc = Pin 16 GND = Pin 8
GND = Pin8 NC = Pins 9, 12
HC294/HC7294 HC390
2 3 TEST 1,15
A ™ . -2 3,13
\ POINT A CLOCK———¢ COUNTER QA
DATA 8
INPUTS| ¢ 13
o 14
5.1
as
cLockiCHK ! — 7 DATA Bclock 2L b -5 819 4
lotkz 3 Q | outeur counter [, 5 O
R M e CLear 2% o700
Vece = Pin 16
GND = Pin8 Vcc = Pin16
NC = Pins 6, 9, 10, 12, 13 GND = Pin 8
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COUNTERS (Continued)

—— 0 15
CLEAR
INPUT {CCLR To o
m as
ERIEP gzk’;} CCKEN — —oc
610 og Q0| ginary
cLock 124 C%'S,:fgn 5.9 qc 4 qe[ OUTPUTS
—— 5
aF
6.8 g 5
06
7
CLEAR L’ s-m3 13 9 o \ Ripp
Seol Rl Al
cLock { RCK p——RCo| s, CaRRY
QuTPUT {- 14
ENABLE | © s-7439
Vcc = Pin 14 Vcc = Pin 16
GND = Pin7 GND = Pin8
N 3 LI N 3 1 oa
4 17 B8COD 4 17 4 BIT
oata |® s 16 °B1outeuts oata  |B s 6 0B BINARY
INPUTS |C > ac INPUTS  C ac | OUTPUTS
1
o 5 L AN o d * a0
7 7
EnasLe [ENP — enagLe |ENP
INPUTS  |gny —14 | 19 RIPPLE INPUTS  |ent 14 19 RIPPLE
9 RCO { CARRY 9 RCO | CARRY
cLocK ‘acx b out cLock  |RCK 4 out
INPUTS ceK 2 S INPUTS CCK 2
i*2
—_ — 1
cLEar  |CCLR - T clear  [coR ——
INPUTS  |ReiR '3‘ INPUTS  |Relr —2
RIT ETEE— T -1
—_ 1
ouTPUT 20 T Loso 'Jz
ENABLE (G S- 7442 gwﬂpﬁu& (s z N
Vece = Pin20 Vcec = Pin20
GND = Pin 10 GND = Pin 10
A LYY A 3 2 aa
4 | 17 8CO 4| 17 4 BIT
oata [® 5 6 8| outeurs oata  |® s 16 8| BINARY
INPUTS ¢ —— ac INPUTS |C —=- ac | OUTPUTS
15
o u a0 0 u LAY
7 7
enasie [ENP — EnaBLE |ENP
INPUTS  |enT 4 19 RIPPLE INPUTS  |eny 14 19 RIPPLE
RCO | CARRY RCO | CARRY
cLock ’ncn 2 out cLock ‘ch -3 ouT
INPUTS cek 2 INPUTS CCK 2
— b \ T
CLEAR CCLR CLEAR CCLR I
INPUTS  |RclR —2 INPUTS | —2
RIT :' RIT M
LoAD ‘: L0AD :32
OQUTPUT |7 ~ N QUTPUT |7 —— 744
enasLe 16 Sores ENaBLE 10 e
Vec = Pin 20 Vcc = Pin20
GND = Pin 10 GND = Pin 10
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SELECTION GUIDE

COUNTERS (Continued)

3 18
1 aa
[ 3 S aa A A 17 4T
s 4 17 gg| BCO oata |8 —— e 0B | gINARY
oATA s 16 o] OUTPUTS paras e s | 16 ¢ | outputs
INPUTS  |C Ts Q 6 LEIS
o J F—> a0 0 —
’ [E———
p— ENABLE
enasLe |ENP 9 INPUTS |zns 14 RIPPLE
INPUTS |gn7 1 19 ——| RIPPLE [ s 2 R | carmy
B RCO CaRRY clock  Jrek —2] ouT
clock  [RCK —— ou INPUTS | coy 2
INPUTS ey 2
uip 5 L
86w pown  {U/D G—T
EAR  (CClR
CLEAR A T
INPUT RIT ———
— 13
13 LOAD 12
UTPUT & -
outeuT (& 12 —_l 57 TVt (G 5-14e1
ENABLE .
\"/ = Pin 20 Vee = Pin20
CcC = Fi GND = Pin 10
GND = Pin 10
A 3 2 qa A 2 o oa 4 BIT
8 ) 2 s 8CO s oata | : ‘: e SUTEurs
DATA outeuT! s ) OUTPUT:
NPUTS jo —3 16 oc INPUTS |C " el
o L{ 5 ao o a0
7 T
enagLe |ENP ——d ENABLE |_ "
INPUTS |ERT 14 — | RIPPLE INPUTS |ENT —*—q b9 7% g;’;:';e
A CARRY RCK —2 out
out CcLoCK ! p
INPUTS cCk
P/ _ 1
T Yo {us ——J
Iy 8
| Bt (e ——J
[ RIT T
i Loso —>
outeut 1T 12 — < rees AL e ———- e
ENABLE
" Vece = Pin20
vog = Pin20 GRD = Pin 10
GND = Pin 10
3 9 a1
ao 7
Z_ q 5 g:
‘a2 ‘a6
7 a3 L)
clock —% 19 04| pecaoe FEDY
15 as| OUTPUTS oew 0 12 oo fourpurs
cock 13| |5 g
ENABLE 6 :7 14 Q10
9 Qs 15 an
W g ' an
2_on3
12 3 Q4
CARRY OUT
15 5-us0 CLEAR "——, sones
—— CLEAR
. Vcec = Pin 16
Vec = Pin 16 GND = Pin 8
GND = Pin8
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SELECTION GUIDE

COUNTERS (Continued)

HC4022 HC4024
Z_qo
clock 4 b L
3 a2 2o,
? a3 TP
n_ g, foureuts > o
: as cLock ;J 5 aq
w0 8 >as
- o
12 3_a1
CARRY
our RESET ———— T e
CLOCK TE 13
CLEAR s-ras
Vcc = Pin 16 Vce = Pin14
GND = Pin8 GND = Pin7
NC = Pins 6, 9 NC = Pins 8, 10, 13
HC4040 HC4060
po 9o
2 _ai
7_ a2 | 9
& a3 7 e
5_ a4 - d 5 as
3 as ‘_ as
2 6
— 10 a6 a7
CLOCK —(g 4 a7 14 08
13 Q8 13 as
2 a9 5 a0
% a0 ' onz
12 on 2 ai
L' a2 3 o
CLEAR o] s rese CLEAR‘Z—J s rass
Vcc = Pin 16 Vcc = Pin 16
GND = Pin8 GND = Pin8
HC40102 HC40103
4 30 4 Jo
) s i s
CLOCK — n CLOCK —f 1
& 2 52
- 13 DECADE 2 13 BINARY
10 ,, [ ourputs 10, outputs
11 15 ——’1 Js
1z 12 6
13, 1359
14— 14 —
P To120| SR8 erecr 020/ GaRE" cetect
CLEAR Z—-—Y CLEAR
— 9 e
APE 15 fpuTs APE fpUTS
SPE SPE
ClICE 3 5-7456 ClICE 57457
Vcc = Pin 16 Vcc = Pin 16
GND = Pin8 GND = Pin8
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COUNTERS (Continued)

1
1 cLock — 100 . 1CLocKk 100 4-BIT BINARY
) ; 101 | outPut 2 : 101 { outPUT
1ENABLE 102| WORO TENABLE —>— 12| WORO
£ a3 & a3
1CLEAR 7 | 1CLEAR ? [
S 11 9 1"
2 Lo 200 o 0
crock 2 8CO 2 CLock 12 299 Lo einary
q 201 | ouTtPUT 201 (outPUT
2enasLe 2 13 20, [ WORD 2enseLe -2 13 202 | WORO
4 203 14 2q3
2 cLear 13 | s-nse 2 cLear 28 ] s
Vecec = Pin16 Vce = Pin 16
GND = Pin8 GND = Pin 8
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SELECTION GUIDE

MULTIPLEXER
Type Functional | Functional | Suggested
Equivalent | Equivalent | Alternative | Package
popent Function LSTTL | cMOS | LS54/74 | DIP
54/74 4000B 4000B
HC151 8-Channel Multiplexer LS151 4512B 16
HC153 Dual 4-Channel Multiplexer LS153 16
HC157 Quad 2-Channel Multiplexer LS157 16
HC158 Quad 2-Channel Multiplexer (Inv.) LS158 16
HC251 8-Channel Multiplexer (3-State) LS251 4512B 16
HC253 Dual 4-Channel Multiplexer (3-State) LS253 16
HC257 Quad 2-Channel Multiplexer (3-State) LS257 16
HC258 Quad 2-Channel Multiplexer (3-State/Inv.) LS258 16
HC298 Quad 2-Channel Multiplexer Register LS298 16
HC354 8-Channel Multiplexer/Register (3-State) LS354 4512B 20
HC356 8-Channel Multiplexer/Register (3-State) LS356 4512B 20
HC4066 Quad Bilateral Switch 40668 14
HC151 HC153
00— v
o1 — | s 1c0 7
02 —2 Y o "
Bittns |22 5 ouBls e
s 1] - Cr .
o
L g T —
DATA 8 10 NeuTs |2c2 124
SELECT ‘ 9 20312
c
STROBE 2 sm1ase son ENaste 76
Vcc = Pin 16 Vcc = Pin 16
GND = Pin8 GND = Pin8
HC157 HC251
HC158
1A 2 oo ]
0aTA-WORD | 24—> 01 —— s
A INPUTZ  |qp 11 ] ‘y 0z —2 Y
14 7 - |
“ 9 ;:,w;‘;ﬁ?‘s ?r:;ﬁvs 22_‘5_ ourPUTs
18— L 12y 05 :: 5,
DaTA-wORD |28 "“60“ o6 12
B INPUTS 38 07
4B 13
a 1
seLecT — Seiecr{® —2
c S
StrosE —*2 a0 STROBE z s
Vcc = Pin 16 Vce = Pin 16
GND = Pin 8 GND = Pin 8
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SELECTION GUIDE

MULTIPLEXER (Continued)

HC253

HC257 (Non inverting Outputs)
HC258 (Inverting Outputs)

=1 15
2:::1&’2;%:: p—— >
VCC = Pin 20
GND = Pin 10

ADDR(SSI‘ ‘:
INPUTS  |g 2
1c0 | 1A
5
S, |16~ v DATA-WORD | 2A
INpUTS | 162 —% A INPUTS |34 11| 4oy
e’ 14 7
“A Y1 pata
oureur = 9 3y [outpuTs
ENABLE 3 12
18 LY
28 6
DATA-WORD 10
B INPUTS 38
w13
SELECT
OUTPUT == 15
ENABLE O 5-7363
Vcc = Pin 16 Vcc = Pin 16
GND = Pin8 GND = Pin 8
oo —= —
[ 2 ——
Az 2 0z —& —
; oara |03 —2 sar  —— g
DATA-wORD | B2 INPUTS | g & oata | fwumietexer
2 INPUTS | c2 —2 15 05 : —
028 aa 06
1% o7 —1
| Q8| opara
3 3 qc [outPuts oaa  BE—2
Al — 12 ENABLE
4 Qo
DATA-WORD |81 1%
1INPUTS | g —3 so—%
7 13
o1 e
g
WORD 10
SELECT womess ge . F
cLock 5236 el >,
W ey P>
63 17
Vcc = Pin 16 Vcc = Pin20
GND = Pin 8 GND = Pin 10
L}
ot — 10 2o 2 yon
02 —$ — w
oata |03 —3 ser  f—— sein 1€ ONJOFF conTROL
NPUTS |, —4 | oATA | mumipLexer —
3 LATCH
0s —-
06 — 2] ] 2100 ol ER
07 —— S
9 ‘ ‘ L 2C ONIOFF coumJ oteLs
0aTA oc _ INeUTS
ENkbLe
3110 el o2 301
o M|
pogEss o B W x owrorr oo £—1
sz 20— R
ADDRESS <2 1 i A <10 e ¢ on
ENele

<< owrore comro ] s
Vcec = Pin14
GND = Pin7
11/0: 21/0: 31/0: 41/0 = Analog Inputs/Outputs
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SELECTION GUIDE

COMPARATORS
Type Functional | Functional | Suggested
N ypb Function Equivalent | Equivalent | Alternative | Package
Msa/74 LSTTL CMOS | LS 54/74 DIP
54/74 40008 4000B
HC85 4-Bit Magnitude Comparator LS85 4063B/4585B 16
HC688 8-Bit Equality Comparator LS688 20
HC85 HC688
po —2
p1 —*
P2 u
a0 0 WoRo | p3 -2
Al L‘ P4 1
az 13 INPUTS s 13
oar a3 15 5 A >Bout pg 15
ATA 17 —_—
s |, o A Sou GO o] SR
g1 —1 o a1 :
B2 14 Q2 A
83 ' o | o 2
weuTs o 14
A s.,,‘—l " Z: 16|
e o7
A< Bln $-7323 CASCAOE E ) -
INPUT
Vece = Pin16 Vece = Pin20
GND = Pin8 GND = Pin 10
ADDER
Type Functional | Functional | Suggested
: Equivalent | Equivalent | Alternative | Package
Nmber Function LSTTL | CMOS | LS5474 | DIP
54/74 4000B 4000B
HC283 4-Bit Binary Full-Adder LS283 4008 16
HC283
Al 5
BINARY | A2 3
ADDAEND a3 14 4 1
Al —2 ! _x2| siNary
1353 (oururs
B1 s 0 T4
8INARY |BZ 2
ADDEND jg3 —'2
8 g, M
caRRY IN €07 9C€4 CaRRY OUT
Vecc = Pin 16
GND = Pin 8
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SELECTION GUIDE

ALU
T Functional | Functional | Suggested
N ymp:er Function Equivalent | Equivalent | Alternative | Package
Ml:M 174 LSTTL CMOS LS 54/74 DIP
54/74 4000B 40008
HC181 Arithmetic Logic Unit LS181 40181B 24
HC182 Look Ahead Carry Generator LS182 40182B 16
HC181 HC182
A6 2 b2 %o
A 23 4 b 10 =5
were % Al b 11 % GoTeUTe o -4
a3 184 L 13 & CARRY BT -2 4 7 —  (CARRY
e 57 s P RS
B0 ——d 16 i 3 -6 4
WORD B 2o 4 pBout
8 82 294 b7 5 g ——d
B3 -8 b5 % CARRY & 4 10 — _ (CARRY
o R oz el S
so —& e 1 c::; Aungpus
OPERATION | 51 —S 51326 CARRY N 2 cnez oufp’zﬁg
SELECT 4
INPUTS $2 ———— S 1377
S3 3
M 8
Vcc = Pin24 Vcc = Pin 16
GND = Pin 12 GND = Pin8
PARITY TREE
Type Functional | Functional | Suggested
Equivalent | Equivalent | Alternative | Package
Number Function LSTTL CMOS | LS54/774 | DIP
54/74 40008 4000B
HC280 9-Bit Parity Generator / Checker LS280 4001B 14
HC280
A 8
B 9
¢ 10
g'ABr‘AT ° :'z 3 even paRITY PARITY
woROs i 13 | € 3000 PariTy | OUTPUTS
=N
A
Vcc = Pin 14
GND = Pin7
NC = Pin 3
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GENERAL AND APPLICATION INFORMATION

INTRODUCING HS-C2 MOS

The rapid advances recently made in silicon-gate
CMOS technology have lead to the introduction of
alogic family that sets new and much higher stan-
dards of performance.

This family called HS-C2MOS* , exhibits a great-
ly improved speed/product performance when com-
pared with other existing logic families and allows
greater flexibility in both system design and con-
figuration.

The HS-C2MOS family is pin compatible with in-
dustry standard LSTTL and many of the CMOS
4000B types. It does, however, have considerable
advantages over both LSTTL and earlier genera-
tion CMOS in terms of power consumption, speed,
noise immunity and supply voltage range.

This new family of high performance devices is be-
ing jointly developed and manufactured by ST and
Toshiba who between them have many years of
production and marketing expertise in the field of
CMOS logic. The synergism of two major manufac-
turers will ensure the rapid introduction of the fa-
mily into the market place and will guarantee its
continuity, and continuing development.
HS-C2MOS will offer to the user a cost-effective
and high performance solution to an ever increas-
ing number of applications and open up the way
to truly light weight field portable instruments and
advanced systems.

High Speed
The HS-C2MOS logic family has been designed to
match or better the dynamic characteristics of

LSTTL thus giving a high performance family which
can be used wherever high speed as well as low
power consumption is important. (See Fig. 3)
Propagation delays for the new family are around
ten times lower than those for metal-gate CMOS
devices and in the order of five times lower than
earlier silicon-gate devices.

Fig. 2 - Propagation Delay Time vs. Load Capacitance
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GENERAL AND APPLICATION INFORMATION

Low Power

For every reduction in system power there comes
a corresponding reduction in system costs. Smal-
ler, lighter power supplies can be used, heatsinks
can be eliminated or drastically reduced in size,
forced air cooling can often be dispensed with and
more devices can be included on a single board.
All this translates into better utilization of printed
circuit board real-estate and a bottom line that
reads ‘‘lower costs’’.

CMOS has an enormous and well established ad-
vantage over LSTTL in terms of power consump-
tion. Typical quiescent dissipation per gate for
CMOS is in the order of 10 nW whilst for LSTTL
a typical value is up around the 8 mW mark. At a
system level too the HS-C2MOS family offers a po-
wer reduction of more than 100 times when com-
pared with LSTTL.

Fig. 5 - Sistem Power Dissipation

Fig. 4 - Current Dissipation vs. Operating Frequency
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Wide Fanout

The output driving capabilities of LSTTL have been
matched by the HS-C2MOS family. Each device is
able to sink or source up to 4 mA, in other words
they can drive up to 10 LSTTL loads. Buffers and
bus drivers have increased performance and can
in fact drive up to 15 LSTTL loads. This has been
achieved while maintaining the low input current,
which is characteristic of CMOS, and without sa-
crificing either speed or noise immunity.
Furthermore the design of the HS-C2MOS devices
has resulted in equal rise and fall times which re-
sults in easier design and allows optimum speed
and AC performance to be obtained.

FANOUT FROM HS-C2MOS TO CMOSB,
LSTTL, TTL, STLL, ASLTTL

10
‘umne CMOSB| LSTTL | TTL |STLL |ALSTTL
FROM
54/74HC
Standars | 4000 [ 4000 | 10 | 2 | 2 | 2
S4IT4HC | S4000 | >a000| 15 | 4 | 3 | 30
Bus driver
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Fig. 6 - Output Driver Capability
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Fig. 7 - High Noise Immunity
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High Noise Immunity

In many applications high immunity to noise is of
particular importance. This is why CMOS, with its
characteristic high noise immunity, is already to be
found in many computer peripherals, industrial cir-
cuits, telecommunications applications, and numer-
ous other applications in high noise level
environments. The LOW level and HIGH level noise
immunity of the HS-C2MOS family is better than
28% in both cases. This is notably better than for
LSTTL where the margins are only 8% of V¢ at
LOW level and 14% of Vqc at HIGH level. These
figures assume a Vg of 5 V, at higher voltages
the superiority of HS-C2MOS becomes even more
apparent.

Fig. 8 - Supply Voltage Range

Wide Operating Voltage Range

The HS-C2MOS family devices are all capable of
working with supply voltages ranging from 2 V up
to 6 V. This is an important factor when viewed in
the light of future developments, where the trend
is towards memories and microprocessors which
will work with supply voltages lower than 5 V. With
the HS-C2MOS family it is possible to use less pre-
cise, and therefore cheaper, power supplies or even
low voltage batteries. This, coupled with the excep-
tionally low power consumption, common to the en-
tire family, opens up the way for a whole new
generation of light weight, high performance sys-
tems and instruments.

‘ce
A
5-7523
18 —
16 —
1% —]
12 —]
10 —-
g —1
6 —J 55 5 25
4 —/ —
4 — 45 475
2 —
54174 HC S54IT4HCT 4000 B 54174 LSTTL

Input Output Protection

The HS-C2MOS, in addition to improved perfor-
mance and power consumption, also features im-
proved input protection. This has been achieved
by employing poly-silicon as a resistor structure at
all inputs. The resistor slows down the fast input

transients generated by electrostatic discharge and
dissipates some of the associated energy. Although
these input resistors, in conjunction with the input
diode, give improved levels of protection, it is still
advisable to follow the usual CMOS handling
precautions.

P diode I

Resistor
N diode

Poly-Si |

INPUT PROTECTION CIRCUIT

Pad {1 4T ¢-----

INTERNAL CIRCUIT

P diode

| Pad

N diode

OUTPUT PROTECTION CIRCUIT
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GENERAL AND APPLICATION INFORMATION

MAIN FEATURES OF THE HS-C2 MOS SERIES

High Speed Operation

LSTTL speed fmax= 60 MHz typical

Low Power Dissipation

Micro Watt Dissipation.

1 pA SSI
2 yA FIF
4 uA MSI

Quiescent Current Icc = Ta=25°C

High Output Current

Fanout of 10 LSTTL Loads (15 for buffers)

Symmetrical Output Buffer

Equal |loy| and Igp

High Noise Immunity

VniH=VNiL= 28% V¢ (Min.)

Wide Operating Voltage Range (HC)

HC Vgc=2to6V
HCT Vg = 4.5 to 5.5V

Pin and Function Compatible with Equivalent LSTTL and Some Popular Types of HCC/HCF 4000 series.

Wide Range of Products.

Second Source Available.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
V) DC Input Voltage -0.5t0 Vgc+0.5 Vv
Vo DC Output Voltage —0.5to Vgc+0.5 Vv
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 (+35 buffer) mA
Icc or IgnD DC Vgc or Ground Current + 50 (+70 buffer) mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: < 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage (HC) 2t06 "
Vee Supply Voltage (HCT) 45t 5.5 \"

" Input Voltage 0 to Vcc Vv
. 74HC Series -40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr, t Input Rise and Fall Time Ve § 4.5V 0to 500 ns
6V 0to 400

ﬁ SGS-THOMSON

MICROELECTRONICS
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COMPARISON OF LOGIC FAMILIES

52

Parameter Test Conditions HS-C2 MOS LSTTL CMOS B
graotza(%a:i:nfs)e;g Time Voo= 5V 8 ns (typ) 10 ns (typ) 125 ns (typ)
3’,';’,;"1‘:"20?_":’”; : 'peg)”""cy Ta= 25°C 60 MHz (typ) | 45 MHz (typ) | 7 MHz (typ)
(Céuaitees)cent Power Dissipation (a)::rvz:: at;:u::;ggjre 0.01 4W (typ) 8 mW (typ) 0.01 4W (typ)
xIH Noise Margin \C/)(\:/gr=alft\e/mp. range 13 : \\// ((:11;?()) 0.: \\//((:::;)) ? 55 \\/I ((rr::;())
! ouput Curtent (51) | gl SOV | LAy | 4 mA (min) | 096 mA (mim)
Operating Voltage Range H,fcfr'szt:’oss'ev 47510 5.25 V 3to18V
Oparaing Temporare range | LGS 1T aes | toroseic [ g | s
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GENERAL AND APPLICATION INFORMATION

THE HS-C2MOS PROCESS

1. The Si-Gate Process

The M74HCXXX/54HCXXX family achieves its high
speed operation, by means of an advance high per-
formance Si-Gate process.

The advantages of Si-Gate versus metal gate
CMOS are already well known and described. Here
is a brief summary.

- The process uses self aligned source and drain
diffusions which have the advantage of reducing
gate to source and gate to drain overlap
capacitance. This, in turn, reduces the Miller
capacitance during the switching of the basic in-
verter which leads to an increase in speed.

Better reliability: it has been proved that use of
a silicon electrode as a gate of a MOS transistor
gives better threshold voltage stability and there-
fore a more reliable basic structure under voltage
stress.

- Recessed oxide isolation allows a thicker field ox-
ide and therefore lower unit capacitance between
interconnection and the grounded substrate. A
decrease in the parasitic capacitance is therefore
obtained and speed performance is improved.

2. The Scaling Theory

Despite its advantages, the use of a Si-Gate
process instead of metal gate of equal dimensions
is not sufficient to achieve speed performance com-
parable with LPS logic families.

Therfore a high performance Si-Gate process has
been developed based on the “‘Scaling theory.
The scaling theory of the physical dimensions of
the transistor was developed originally by I1BM
(Dennard ed al.) in 1974.

Scaling is the step which has contributed most to
the outstanding improvement in perfomance ob-
tained by the MOS technologies in the last decade.
This theory predicts that if the physical dimensions
of a MOS transistor and the power supply voltage
values are decreased by a constant factor K, and
all the substrate doping levels are increased by the
same factor, the DC characteristics of the transis-
tor remain unchanged.

The advantages of such an approach are quite
straight forward

- the chip size is reduced by a factor K2

- the delay times are reduced by a factor K2

The Scaling theory is easy to explain, but it is much
more difficult to obtain in a production enviroment
because the progressive reduction of the physical
dimensions put severe constaints on the type of
equipment and on the spreads allowed in produc-
tion control.

The recent improvement obtained by equipment
manufactures in the field of photolithography and
dry etching has been used extensively by ST to ob-
tain a stable, reproducible production process,
which is used in the production of all the devices
in this new family.

3. The HS-C2MOS Process

The following is a simplified description of the
HS-C2MOS process.

After initial oxidation of the starting material, which
is N-type, windows are defined in the photoresist
material and the initial oxide is removed (fig. 1).
An implantation step is then performed (fig. 2) and
after photoresist removal a diffusion step is carried
out to define the P-well areas (fig. 3).

Fig. 1 - Starting N-type with Windows in Oxide
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Fig. 2 - P-Well Boron Implantation
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Fig. 3 - P-Well Boron Redistribution

5|0,|

]

STARTING MATERIAL

EI- SGS-THOMSON

3-7%0

MICROELECTRONICS

53



GENERAL AND APPLICATION INFORMATION

Fig. 4 - SigN4 Deposition 510
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Fig. 5 - Definition of Transistor Area
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Fig. 6 - P Implantation (Boron)
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A-Silicon nitride layer is deposited on all the surface
of the wafer (fig. 4) and by a masking step all the
active areas (source, drain, gate) of both P-channel
and N-channel transistors are defined (fig. 5).
The field threshold values are controlled by suc-
cessive implantation steps both on the P-well sur-
face (fig. 6) and substrate area (fig. 7).

After these steps the field oxide is grown (fig. 8).
During the recessed oxidation step the diffusion of
previous implanted dopants is effected.

After Gate oxidation, threshold voltage control of
both the P-channel and the N-channel transistor
is carried out using two successive masking steps.
During these operations surface concentration of
the gate areas is obtained to optimize the threshold
voltage values against input noise and propagation
delay time.

A crystalline silicon layer is deposited on all the sur-
face of the wafer and then masked and etched to
define the gates of all the transistors. (fig. 9).
Source and drain predeposition and diffusion of the
N-channel transistors is the next step (fig. 10). The
source and drain of the P-channel transistors are
made, with an additional implantation step (fig. 11).

Contacts are defined and etched (fig. 12), an in-
terconnection layer (metallization) is defined to in-
terconnect all the active elements in the integrated
circuits (fig. 13a, b).

Fig. 7 - N implantation Phospherais
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Fig. 8 - Field Oxidation
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Fig. 9 - Si Poly Gate Definition
RESIST
POLY-S)

P-WELL

STARTING MATERIAL

‘ﬁ SGS-THOMSON

57196

Fig. 10 - N+ Predeposition and Diffusion
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GENERAL AND APPLICATION INFORMATION

Fig. 11 - P* Predeposition and Diffusion Process Description

S1-POLY The process consists of a two layer film of P-Vapox
AR AMAARRARRAN QY <\ (phosphorus doped silicon oxide) and SisNy (sili-
e e SISl Gon itrde), obtaned by two different masking and
7\ etching steps to avoid defects caused by lack of
dielectric integrity.
The process gives good metal step coverage
together with PECVD (Plasma Enhanced Chemi-
cal Vapox Deposition) to avoid cracking near me-
STARTING MATERIAL tal edge and possible hillocks defects.

L The double layer enables us, by means of an ap-
propriate oversize, either at the boundaries of the
. die side or at the bonding pad side, to ensure full

Fig. 12 - AI-Si Deposition ta;.gj=7000A sealing of the underlying P-Vapox layer.

This prevents the layer from being exposed to
////// T \'/II / T,

// moisture coming from the package. Thus the prob-
.\\\,,/// /”/ AW «\ \ // \\\\\\\\\\\ ability of metal corrosion on the bonding pad due

to phosphoric acid is drastically reduced.
As a result the die is provided with a very good hu-
midity immunity.

S

R

SUBSTRATE MATERIALS

s-7199

PROCESS FLOW
Fig. 13a - Metal Interconnection

(After metal maks)

’///////////////
[/

P-VAPOX DEPOSITION WITH 4%
PHOSPHORUS CONCENTRATION

SUBSTRATE MATERIALS
5-7200

P-VAPOX MASK AND

Fig. 13b - Metal Interconnection Definition PLASMA ETCH
TS UM AN, S M O
AWEEENL m‘\ QLI

v B 3 N SILICON NITRIDE
DEPOSITION
P-WELL

STARTING MATERIAL
S-7201

SILICON NITRIDE MASK WITH
L OVERSIZE ON BONDING
Double Layer Glass Passivation PAD AND DIEOBOUNDAF"ES
SGS-THOMSON HSCMOS family uses a double
layer P-VAPOX and SI3N, passivation that gives
improved protection to die encapsulated in plastic
packages.
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GENERAL AND APPLICATION INFORMATION

Fig. 14a - Typical Microsection of an HSCMOS Device
with Nitride Passivation

Fig. 14b - Section Along the Scribing line of an
HSCMOS Device.

Nitride

ﬁ SGS-THOMSON

4. Summary

The scaling of the physical transistors combined
with the Si-Gate process allows an outstanding im-
provement in the performace of the active elements
and a drastic reduction of the parasitic
capacitances.

Circuit performance at HSC2MOS is comparable
with LPS devices as shown in the following graph
(fig. 15).

Fig. 15 - Propagation delay vs. load Capacitance for
3-Input NAND Gate
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GENERAL AND APPLICATION INFORMATION

INTERFACING TO HS-C2MOS LOGIC

In many applications it will be necessary to inter-
face HC series logic devices with types from other
logic families. Two main cases can easily be iden-
tified according to whether the supply voltage of
the devices to be interfaced is different or not.
Where separate supplies are involved a logic lev-
el translator may be required. In most other cases
only a very simple circuit, if any at all, will be re-
quired.

M54/74HC Driven by TTL

When interfacing TTL with HC devices using a
common power supply of 4.5 to 5.5V, the guaran-
teed output-high voltage from TTL is only 2.4V. This
is of course lower than the minimum input-high vol-
tage for M54/74HC devices (see fig. 1).
Overcoming this problem is simply a matter of us-
ing an external pull-up resistor, Rp, which is the
same as the resistor used for open collector out-
put TTL. (See fig. 2).

Table 1 shows maximum and minimum values of

M54/74HCT Driven by TTL

These devices, while retaining the intrinsic advan-
tages of HS-C2MOS technology, allow direct inter-
facing with TTL devices.

Fig. 2

* O 4,5t05,5

Rp for various TTL families. When LSTTL is the  Fig. 3
driving logic, the value of Rp can be found using
the graph shown in fig. 3. 1 S-oml
Obviously the output-low level (0.8V) falls well wi- -
thin HC acceptable limits. " %"' T T T T 1 T 1
With HC devices supplied at more than 3V, the TTL 12 IR
minimum high voltage of 2.4V is enough to guaran- o
tee the logic 1 input. <4 _
g N
TABLE 1 % 8 A T " |MAXIMUM RESISTANCE
¢ 20RRENTS S 1O
Rp min 74 74L Unit s® Sl 7
3. /
Rp min 390 1.5K & Tnivum RES BASED ON ';’
R 47K 27K 2 L SINK CURRENT LIMIATIONS - ]
p max X
! [ ]
0 4 8 12 16 20
LASTTL FANOUT
Fig. 1
5 Vce =5V 5V
Logic1 Logic1
output ) input
VoH (min) Vin(min) 35V
2.4
Intermediate
Region
TTL VL (max) i 15V
08 VoL (max) !‘°9'f 0
- inpu
Logic 0
output M54/74HC
0 ou
‘7_1 SGS-THOMSON
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GENERAL AND APPLICATION INFORMATION

TTL Driven by M54/74HC

Given that HC devices have output-high levels
close to Vgc and output-low levels close to 0V, it
is obvious that there are no difficulties in driving
TTL devices which require 2V minimum input to
guarantee a high level and 0.8V maximum input
to guarantee a low level. Straightforward connec-
tion is therefore possible as is shown in fig. 4.
The output drive capability for M54/74HC devices
is shown in table 2. This translates into a fan-out
of 2 for TTL devices and 10 for LSTTL devices. In
the case of bus drivers the fan-out is increased to
15 LSTTL loads.

Fig. 4

TABLE 2
M54/74HC TTL LSTTL
lon (VoH= 4.6V.) —4mA
loL (VoL= 0.4V.) 4mA
IiH (Vig= 5.25V.) 40pA max 20pA max
L (ViL= 0.4V.) —1.6mA max —0.4mA max
HS-C2MOS LSTTL TTL S-TTL ALS-TTL
EQUIVALENT
FAN-OUTS Min. Typ. Min. Typ. Min. Typ. Min. Typ.
STANDARD
10 20 02 04 02 04 20 40
OUTPUTS
BUS DRIVERS
15 30 04 08 03 06 30 60
OUTPUTS

Interfacing-M54/74HC with NMOS/HMOS

The introduction of fast logic in C-MOS technolo-
gy will allow the replacement of many bipolar
devices currently used to support the majority of
NMOS and HMOS LSI devices.

A pull-up resistor is required when HC devices are
being driven from NMOS/HMOS devices since the
minimum output-high level from NMOS/HMOS is
only 2.4V and the minimum V) to HC devices is
3.4V. (iF. Vcc =5V). Direct connection is possible
when HC devices are driving NMOS/HMOS devices.
;An example of an HC/NMOS system is shown in
ig. 5.

M54/74HC Interfaced with CMOS LSI

Little need be said on this type of interface since
both types of device can be supplied by the same
voltage and have equivalent logic levels. Direct con-
nection is therefore possible. An example of an
HC/CMOS LSI system is shown in fig. 6.

™
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Fig. 5 - M4146 is 16384 x 1 Bit Dynamic Memory
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GENERAL AND APPLICATION INFORMATION

M54/74HC Interfaced with Standard CMOS B

When HC devices are to be connected to CMOSB
devices, the level of supply voltage has to be taken
into consideration. If the CMOSB supply is between
3 and 6 volts, direct interfacing is possible in both
directions. When the supply is outside the HC
range, level translators may be required. Fig. 7
shows possible connection configurations.

Interfacing HS-C MOS to ECL

Two of the many possible ways of interfacing be-
tween High Speed Logic and ECL logic are shown
in fig. 8. In the first case level translators are used,
while in the second case the HC logic is supplied
by connecting V¢ to zero and the ground connec-
tion to —5.2V.

Fig. 7

6 to18v

Unused Inputs

Unused Inputs should be connected either to
+ Vg via a limiting resistor of between 100K and
1MQ or directly to ground, depending on their logic
function.

Handling Precautions

In addition to its high performance, HS-C2MOS
has improved input and output protection against
electrostatic discharge and voltage transients. A
poly-silicon resistor on the input is connected to two
reverse biased diodes. Two reverse biased diodes
are also included on the output as shown in fig. 9.
The resistance limits input transients which are
then eliminated by the two diodes. The two diodes
on the output carry out the same function.
Although HS-C2 MOS includes improved protec-
tion it is still recommended that all the standard
precautions for MOS devices are observed.

Fig. 8
5V ? 5V
6-18V
ECL LOGIC 5V HS- C'MOS
R1 SYSTEM SYSTEM
O—{cmoss)—_}
652y L
= -5 2v
sV S N——
HS-C'MOS ECL LOGIC
SYSTEM SYSTEM
F———p————
LEVEL
O TRANSLATOR
é-5 2V S- 7519 1-5 2V
558
Fig. 9
| |
'l P diode
Pd M —1TT ¢ Pad
Poly-Si i
Resistor |
N diode i N diode

. |

INPUT PROTECTION CIRCUIT INTERNAL CIRCUIT OUTPUT PROTECTION CIRCUIT
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‘ SGS-THOMSON M54HCO00
Y/, MICROELECTRONICS M74HC00

QUAD 2-INPUT NAND GATE

m HIGH SPEED
tpp = 8 ns (TYP.) at Vgc= 5V

= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) at To=25°C

= HIGH NOISE IMMUNITY
VNIH=VNIL= 28% Vcc (MIN.)

B1 F1
= OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package
10 LSTTL LOADS o o~
m BALANCED PROPAGATION DELAYS W& M
tPLH = tPHL
m WIDE OPERATING VOLTAGE RANGE M G )
Vce (OPR) = 2V to 6V Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
= PIN AND FUNCTION COMPATIBLE M54HC00 F1 M74HC00 C1
WITH 54/74LS00 M74HC00 BIN M74HC00 M1
m SYMMETRICAL OUTPUT IMPEDANCE M74HC00 F1

|loH| = loL=4mA (MIN)

PIN CONNECTIONS (top view)

S

DESCRIPTION [ [4'cc

The M54/74HCO00 is a high speed CMOS QUAD 8 [ [

2-INPUT NAND GATE fabricated in silicon gate

C2MOS technology. It has the same high speed v [ g o

performance of LSTTL combined with true CMOS

low power consumption. The internal circuit is com- g o e

posed of 3 stages including buffer output, which » E 3

enables high noise immunity and stable output. All

inputs are equipped with protection circuits against o [d E] 3

static discharge and transient excess voltage. ] 3
GND |7 8] 3v

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT

NC=
No Internal
Connection

October 1988 1/4
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M54/74HC00

CIRCUIT SCHEMATIC (Per Gate)

$-10202

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
' DC Input Voltage ~0.51t0 Vgc+0.5 \'
Vo DC Output Voltage —0.5t0 Vgc+0.5 \
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or lgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 \"
" Input Voltage 0to Vcc \
Vo Output Voltage 0to Vce v
. 74HC Series —-40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
t t Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
2/4 r SGS-THOMSON
V7. ICROELECTRONICS
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M54/74HCO00

DC SPECIFICATIONS

Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Veec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 — — |15 — |15 -
Voltage 4.5 315 | — — [815| — [ 315 — \"
6.0 42 — 42 — |42 —
ViL | Low Level Input | 2.0 — — [ 05 — |05 — (05
Voltage 4.5 — — (13| — |13 — | 135 | V
6.0 — — |18 — |18 — | 1.8
. Vi lo
Von | High Level Output| 2.0 1.9 2.0 — |19 — | 1.9 —
Voltage 45| V4 -20pA | 44 |45 — |44 — | 44 - v
6.0 | or 59 | 6.0 — |59 — |59 —
45| Vi —-40mA (418 [ 431 | — (413 | — 410 | —
6.0 -52mA | 5.68 | 5.8 — | 563 | — [560( —
VoL | Low Level Output | 2.0 — (00 |01 — |01 — [ 01
Voltage 45| Viy 20 pA — |00 |01 — |01 — | o041 Vv
6.0 | or — 100 |01 — |01 — |01
45 | ViL 4.0 mA — |017 026 | — |033| — [0.40
6.0 52 mA — | 018|026 | — |033| — | 040
Iy Input Leakage 6.0 [ V|=Vcc or GND - — |01 — | £10| — | +1.0| pA
Current
Icc | Quiescent Supply | 6.0 | V|;=Vgc or GND — — 1 — 10 — 20 | wA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C=15pF, Input t,=t;=6ns)
54HC and 74HC
bol P: t
Symbo arameter Min. Typ. Max. Unit
tTLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time 9 15 ns
tPHL
37 SGS-THOMSON 4
Y/, HICROELEGTRONICS
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M54/74HC00

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

Ta = 25°C —40to0 85°C |- 55t0125°C
Symbol | Parameter [Vcc| Test Condition | S4HC and 74HC 74HC 54HC  ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trH | Output Transition | 2.0 - 30 75 — 95 110
tyH | Time 45 - 8| 15| — 19 22 | ns
6.0 — 7 13 — 16 19
tpLH | Propagation Delay| 2.0 — 40 90 — 115 135
tpyL | Time 45 — 10| 18| — 23 27 | ns
6.0 — 9 15 — 20 23
Cin Input Capacitance - 5 10 — 10 10 | pF
Cpp (*) | Power Dissipation - 22 — — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation.
Icc(opr)=Cpp - Ve * fin+ Icc/6 (per Gate).

SWITCHING CHARACTERISTICS TEST CIRCUIT

P§ns 6éns ,
— e—Vec f 0% cc
1 "] 50%
N S\O‘k
iN Your ‘ThL el TLH oo
PG 2 4 0% VOH
son CL Vour Z 50°%
| + 10 % VoL
>y
tPHL toLn
$-10203
TEST CIRCUIT Igc (Opr.)
Vo= SV
vIN
P.G. -
son
S - 10204
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

4/4 ~-THOM
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M54HC02
M74HCO02

QUAD 2-INPUT NOR GATE

m HIGH SPEED
trp = 8 ns (TYP.) at Vgc= 5V
= LOW POWER DISSIPATION
Icc = 1 pA (MAX)) at Tp=25°C
= HIGH NOISE IMMUNITY
VNIH=VNIL= 28% Vcc (MIN.)
s OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
lloHl = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

m PIN AND FUNCTION COMPATIBLE
WITH 54/74LS02

DESCRIPTION

The M54/74HCO2 is a high speed CMOS QUAD
2-INPUT NOR GATE fabricated in silicon gate
C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption.

The internal circuit is composed of 3 stages inclu-
ding buffer output, which gives high noise immu-
nity and stable output.

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT

B1
Plastic Package

M1 C1

Ceramic Frit Seal Package

Micro Package Plastic Chip Carrier
ORDERING NUMBERS:

M54HC02 F1 M74HC02 C1
M74HCO02 B1N M74HC02 M1
M74HC02 F1

PIN CONNECTIONS (top view)
-

E]Vcc
Dt
A

o

@ >
s B |

~
<
=]

2A

28

[=] [=1
el L]
CR

GND |7

j=n|

4B
NC
LA
NC
3y

10 11 12

S-17058
NC=

No Internal
Connection
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M54/74HC02

CIRCUIT SCHEMATIC (Per Gate)

Vee
N
A J-I — 7'y
A '_‘ Y
|
'y i |
A r
8 O— ¢} T
A X
1
9 -
S - 10190 l GND
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
Vi DC Input Voltage —0.51t0 Voc+0.5 \"
Vo DC Output Voltage —0.5to Vgc+0.5 \
Ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 Vv
Vi Input Voltage 0 to Vgc \
Vo Output Voltage 0to Vce Vv
. 74HC Series —-40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2 Vv 0 to 1000
t, b Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6 V 0to 400
2/4 <72 SGS-THOMSON
Y/. iiCROELECTRONICS
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M54/74HC02

DC SPECIFICATIONS

Ta=25°C —40t085°C | -55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
V|4 | High Level Input | 2.0 15 — — |15 — |15 —
Voltage 4.5 315 | — — [315| — | 315 | — \'
6.0 4.2 — 4.2 — | 42 —
ViL | Low Level Input | 2.0 — — (05 — |05 — |05
Voltage 45 — — [13 | — |13 | — (135 | V
6.0 —_ - 1.8 — 1.8 - 1.8
i Vi lo
Von | High Level Output| 2.0 19 |20 — | 1.9 — |19 —
Voltage 45 | vy -20pA |44 |45 | — |44 | — |44 | — | V
6.0 or 59 |6.0 — | 5.9 — |59 —
45| ViL | —40mA (418|431 | — [413 | — [410| —
6.0 -52mA | 568 | 58 - 5.63 — | 560 —
VoL | Low Level Output | 2.0 — 100 |oO0.1 — |01 — | 0.1
Voltage 45 | Vi 20 pA — 100 [oO.1 — | 0.1 — | 0.1 \'
6.0 or — 0.0 0.1 — | 0.1 — | 041
45 | ViL 4.0 mA — |017 026 | — [033| — | o0.40
6.0 5.2 mA — | 0.18 | 0.26 — 0.33 — | 0.40
Iy Input Leakage 6.0 [ V|=Vcc or GND — — | 01| — | 1.0 — | 1.0 xA
Current
Icc | Quiescent Supply | 6.0 | V|=Vgc or GND - - 1 — 10 - 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc=5V, TA=25°C, C|=15pF, Input t,=t;=6ns)
54HC and 74HC
P: t Unit
Symbol arameter Min. Typ. Max. ni
trLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time 9 15 ns
tPHL
Ly7, SGS:-THOMSON 3/4
'~ MICROELECTRONICS
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M54/74HC02

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

Ta = 25°C —401t085°C [-55t0125°C
Symbol Parameter |Vgc| Test Condition 54HC and 74HC 74HC 54HC | ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
triH | Output Transition | 2.0 — 30 7% | — 95 110
tyHL | Time 4.5 —_ 8 15 —_ 19 22 | ns
6.0 _ 7 13 - 16 19
tpLH | Propagation Delay| 2.0 - 40 90 — 115 135
tpur | Time 4.5 — 10 18 | — 23 27 | ns
6.0 — 19 15 | — 20 23
CiN Input Capacitance — 5 10 — 10 10 | pF
Cpp (*) | Power Dissipation — 27 — — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation

Icc (Opr)=Cpp Ve fin+lcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
l
Vv,
vee 90% ce
VIN 50%
Vin LR
Vour HHL i
PG.
500 Y
cL 2 50'/-: OH
Vour 50°%

teL tpLH
5-10191

TEST CIRCUIT Icc (Opr.)

RG.

5-10192

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

414 SGS-
: &7, 35 THONSON
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‘ SGS-THOMSON M54HCO03
Y/, MICROELECTRONICS M74HCO03

QUAD 2-INPUT OPEN DRAIN NAND GATE

m LOW POWER DISSIPATION
lcc = 1 uA (MAX)) at Tp = 25°C ~
m HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Ve (MIN.) 1a b
m OUTPUT DRIVE CAPABILITY 1 ;
10 LSTTL LOADS BIN F1
a SYMMETRICAL OUTPUT IMPEDANCE Plastic Package Ceramic Frit Seal Package
lloH| = loL = 4 mA (MIN.)
s BALANCED PROPAGATION DELAYS @ @
tPLH = tPHL - 1
m WIDE OPERATING VOLTAGE RANGE Micro Package Plastic Chip Carrier
Vce (OPR) = 2V to 6V ORDERING NUMBERS:
= PIN AND FUNCTION COMPATIBLE M54HCOS3 F1 M74HCO3  C1
M74HC03 BIN M74HC03 M1
WITH 54/74LS03 M74HC03 Fi
DESCRIPTION
The M54/74HCO3 is a high speed CMOS QUAD PIN CONNECTIONS (top view)
2 -INPUT OPEN DRAIN NAND GATE fabricated
in silicon gate C2MOS technology. w g A ] e
It has the same high speed performance of LSTTL
combined with true CMOS low power consumption. e [ ] <e
The internal circuit is composed of 3 stages inclu-
ding buffer output, which gives high noise immu- v [ <
nity and stable output. This device can, with an " ) o
external pull-up resistor, be used in wired AND con-
figuration. This device can be also used as a led 28 [ [ 8
driver and in any other application requiring a cur-
rent sink. All inputs are equipped with protection v [y] o] 3a
circuits against static discharge and transient ex-
cess voltage. 6no [} o av
INPUT AND OUTPUT EQUIVALENT CIRCUIT B -
L] [CEEhN ]
- - Z 09
FEPER
Vee w e 8] 4a
NC [Js [} NC
2A 6 6] 4y
INPUT -—- -- ne [ 1s[] NC
L 28 [Js w[] 38
9 10 11 12 13
imimiminin] S-7168
[=]
59914 NC= 2522%83
No Internal ©
Connection
October 1988 1/4
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M54/74HCO03

TRUTH TABLE

CIRCUIT DIAGRAM

INPUTS OUTPUT
Vee
A B Y ouTPUT
PROTECTION
L L z DIODE 3.6.8.11
14,912
. H 2 :DH{>Ji
H L z s-7202
Vce=Pin 14
H H L GND =Pin 7
Z=HIGH IMPEDANCE open-drain outputs
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
\' DC Input Voltage —0.5to Vgc+0.5 "
Vo DC Output Voltage -0.5t0 Vcc+0.5 \"
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
lcc or IgND DC V¢ or Ground Current + 50 mA
PDp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C
T Lead Temperature 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 \
" Input Voltage 0 to Vge \
Vo Output Voltage 0to Vce v
. 74HC Series — 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tn b Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6V O0to 400
24 Lyy SGS-THOMSON
Y/, NMICROELECTRONICS
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M54/74HC03

DC SPECIFICATIONS
Ta=25°C —40to0 85°C | -55t0125°C
Symbol Parameter Vcc | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 - — |15 — |15 -
Voltage 4.5 315 | — — (315 — |315 | — \
6.0 4.2 - — |42 — |42 -
ViL Low Level Input | 2.0 — — [ 05 — | 05 — |05
Voltage 4.5 — — |13 | — |13 | — |13 ]| V
6.0 — — |18 — |18 — |18
VoL | Low Level Output | 2.0 1 o — | o o1 | — |01 | — |o1
Voltage 45| Viy 20 A — 0 0.1 — | 0.1 — |01 \"
6.0 or —_ 0 0.1 — 0.1 — 0.1
45| VL 4.0 mA — 017|026 [ — |033| — |[o0.40
6.0 52 mA — 1018026 | — |033| — | 040
I Input Leakage 6.0 | Vin=Vcc or GND — — | 01| — | +£1.0| — | x10
Current
rA
loz Output Leakage | 6.0 Vi=Vjyor Vi — — | 05| — | +£5.0] — | =10
Current Vo=Vcc or GND
Icc Quiescent Supply | 6.0 | ViN=Vgc or GND | — — 1 - 10 — 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, CL=15pF, Input t;=t;=6ns Tp=25°C)

Symbol Parameter Test Condition Min | Typ [ Max | Unit
tTLH Output Transition Time 4 8 ns
tHL
tpLz Propagation Delay Time C_=5pF 8 16
tezL CL=15pF 0 | 20 | ™

SGS-THOMSON 3/4
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M54/74HC03

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

Ta=25°C —40to0 85°C (- 55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
try | Output Transition | 2.0 — 30 75 — 95 — | 110
trye | Time 45 — 8 15 — 19 — 22 | ns
6.0 — 7 13 — 16 — 19
tpzL | Propagation Delay | 2.0 — 52 | 125 — | 155 — | 190
tprz | Time 4.5 R =1KQ — 13 25 — 31 — 38 | ns
6.0 —_ 11 21 - 26 — 32
CiN Input Capacitance ' — 5 10 — 10 — 10 | pF
Cout | Output — 5 — — — — — | pF
Capacitance
Cpp (*) | Power Dissipation - 17 — — - - — | pPF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.
Average operating current can be obtained from the equation:

lcc(opr.)=Cprp*Veefin+Icc/4 [per Gate]

TYPICAL APPLICATIONS
Wired AND LED Driver with Blanking

[
RD RD RD I\J]‘RD

+Vee

LED ENABLE

Typical values

Vcc =5V
:n Yn VD=2V
. 5-9915 $-9916 Vps=0.4V
Rp = 120 - 2709
Ip=10-20mA
W=Y1Y2..Yn= ATB1 A2B2 ... AnBn = RD—VCC_VD_VDS— 5-2-04 130 - 2600
=A1B1+A2B2+ ..AnBn I (10-20)10-3
4/4 ‘- SGS-THOMSON
Y/. icRosLECTRONICS
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‘ SGS-THOMSON M54HC04
Y/, ICROELECTRONICS M74HC04

HEX INVERTER

m HIGH SPEED
tpp = 8 ns (TYP.) at Vo= 5V
= LOW POWER DISSIPATION - "f
lcc = 1 #A (MAX.) at Tp=25°C N "
= HIGH NOISE IMMUNITY 1 |
VNIH=VNIL= 28% V¢ (MIN.) B1 F1
u ?#ISPTQ}I.L?.%XE SCAPABlLlTY Plastic Package Ceramic Frit Seal Package
s SYMMETRICAL OUTPUT IMPEDANCE @ @
lloH| = loL = 4 mA (MIN.)
M1 c1
- :’:‘I\-:AE(isELPROPAGATION DELAYS Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
m WIDE OPERATING VOLTAGE RANGE
M54HC04 F1 M74HC04 C1
Vcc (OPR) = 2V to 6V M74HC04 BIN M74HC04 M1
m PIN AND FUNCTION COMPATIBLE M74HC04 F1

WITH 54/74LS04

PIN CONNECTIONS (top view)

DESCRIPTION w _ 3 vec
The M54/74HCO04 is a high speed CMOS HEX IN- &
VERTER fabricated in silicon gate C2MOS techno- v ] e
logy. It has the same high speed performance of w R e
LSTTL combined with true CMOS low power con- &
sumption. v [ n] sa
The internal circuit is composed of 3 stages inclu- i
ding buffer output, which enables high noise im- an [ sy
munity and stable output. All inputs are equipped &
with circuits against static discharge and transient v [y 5] «a
excess voltage. YZ

ono [f] o] v
INPUT AND OUTPUT EQUIVALENT CIRCUIT z s

NC
Vee
6A

6Y

NC
5A
NC
sy

INPUT

$-7053

NC=
No Internal
Connection

October 1988 1/4
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M54/74HC04

LOGIC DIAGRAM (Per Gate)

AO——DO-—DO——DO—OY

$-7033
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -05t07 \Y

] DC Input Voltage —0.5t0 Vgc+0.5 "

Vo DC Output Voltage -0.51t0 Voc+0.5 Vv

ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA

Icc or Ignp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t0 6 \
Vi Input Voltage 0to Vce \
Vo Output Voltage 0 to Vgc \
. 74HC Series —-40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr t¢ Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6 V 0to 400
2/4
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M54/74HC04

DC SPECIFICATIONS
Ta=25°C —40t0 85°C | -55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 15 — — |15 — |15 —
Voltage 4.5 3.15 — — [ 3.15 — | 3.15 — \'
6.0 4.2 — — | 42 — | 42 -_
ViL | Low Level Input | 2.0 — — |05 — |05 — |05
Voltage 4.5 — — |13 | — |13 | — [135]| V
6.0 — — |18 — (18 — |18
" vi lo
VoH | High Level Output| 2.0 19 |20 — | 1.9 — |19 —
Voltage 45 Vi -20pA (44 |45 — |44 — |44 — Vv
6.0 or 5.9 6.0 — 5.9 — | 5.9 —
45| ViL | -40mA (418 [431 | — |413 | — [410| —
6.0 -52mA | 568 |58 — | 563| — [560| —
VoL | Low Level Output | 2.0 — |00 |O.1 — 101 — 1041
' Voltage 45| Vi 20 pA - 0.0 0.1 - 0.1 — |01 \"
6.0 or — 0.0 0.1 — 0.1 — | 041
45| Vi 4.0 mA — |017 (026 [ — [033| — |o0.40
6.0 5.2 mA —_ 0.18 | 0.26 - 0.33 —_ 0.40
I Input Leakage 6.0 | V|=Vgc or GND — — | 01| — | x1.0f — | 1.0 pA
Current
lcc | Quiescent Supply | 6.0 | V|=Vgc or GND — —_ 1 — 10 — 20 A
Current
AC ELECTRICAL CHARACTERISTICS (Voo =5V, Ta=25°C, C| = 15pF, Input t,=t;=6ns)
54HC and 74HC
t Unit
Symbol Parameter Min. Typ. Max. n
trLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time 9 15 ns
tPHL
3/4
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M54/74HC04

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

Ta = 25°C —40to0 85°C |- 55t0125°C
Symbol Parameter [Vcc| Test Condition 54HC and 74HC 74HC 54HC | ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trH | Output Transition | 2.0 — 30 75 — 95 110
ttHL | Time 4.5 — 8 15 — 19 22 | ns
6.0 — 7 13 — 16 19
tpLH | Propagation Delay| 2.0 - 40 90 — 115 135
tpyL | Time 45 - 10| 18] — 23 27 | ns
6.0 — 9 15 [ — 20 23
Cin Input Capacitance — 5 10 — 10 10 | pF
Cpp (*) | Power Dissipation — 22 — — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation.
lcc(opr)=Cpp * Voo * fin + Icc/6 (per Gate).

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
Vce
Z" ﬁ\ 90 ¢
Vee Vin 50%
/ o
— ———GND

PG. Vourt ~ > TLH v
507 ©oH
Vour —+ s0%%

50 0 CL
. VoL
ot
s—7080/1 tPHL tPLH

TEST CIRCUIT Icc (Opr.)

Vcc =5V

o
PG. ’-
o

$-10207

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

4/4 -
- Ly, 353 THOMSON




ST e

M54HCTO04
M74HCTO04

HEX INVERTER

= LOW POWER DISSIPATION
Icc = 1pA (MAX.) at Tp = 25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Ve (MIN)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
|loH| = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

a PIN AND FUNCTION COMPATIBLE
WITH 54/74LS04

DESCRIPTION

The M54/74HCTO04 is a high speed CMOS INVER-
TER fabricated in silicon gate C2MOS technology.
It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.

The internal circuit is composed of 3 stages inclu-
ding buffered output, which gives high noise im-
munity and a stable output.

All inputs are equipped with protection circuits
against static discharge and transient excess vol-
tage. This integrated circuit has input and output
characteristic that are fully compatible with 54/74
LSTTL logic families.

M54HCT/74HCT devices are designed to directly
interface HSC2MOS systems with TTL and NMOS
components. They are also plug in replacements
for LSTTL devices giving a reduction of power con-
sumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT ouTPUT

BiIN
Plastic Package

F1
Ceramic Frit Seal Package

- gt

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:

M54HCT04 F1 M74HCT04 C1
M74HCT04 B1N M74HCT04 M1
M74HCTO04 F1

PIN CONNECTIONS (top view)

Y

\

>
=)

] Ve

] 6a
iﬂ (17

g
Y
v

z
=1

2A

1 [

2y SA

I

3A 5Y

=1

3y

GND |7

~1

57157

6Y
NC
SA
NC
5Y

5-7158

6no 03
Nne O

4y
w0

NC=
No Internal
Connection

3y

October 1988

1/4

79



M54/74HCTO04

LOGIC DIAGRAM

1A —‘Doz— 1Y
2A *SDOLZV
3A AS-DOG—:W
4A —9<DOL/.V
T Veo= Pin 14

T 2 GND= Pin 7
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -05t07 \

Vi DC Input Voltage -0.5t0 Vgc+0.5 \"

Vo DC Output Voitage -0.5t0 Vgc+0.5 v

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

Icc or IgND DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 4510 5.5 v
" Input Voltage 0 to Vg \
Vo Output Voltage 0 to Vee Vv
Ta Operating Temperature ;::g 2::::: - 5450 tt:: 12855 °C
tr, t Input Rise and Fall Time Vcc=4.5to 5.5V 0 to 500 ns

2/4 .
” 7. SSTHONSON




M54/74HCTO04

DC SPECIFICATIONS
Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 4.5 — — — — — — —
Voltage to 2.0 — — | 20 — 2.0 — \'
5.5 — — — — — — -
ViL Low Level Input | 4.5 — — — - - — -
Voltage to — — 0.8 — 0.8 — 0.8 Vv
5.5 — — — - - - —
Vo | High Level Output Vi lo
Voltage 45| Vi —20 pA 4.4 4.5 — 4.4 —_ 4.4 — Vv
45 |orVy | —-40mA [418 |431 | — |413| — [ 4.10
\'"/ I
VoL | Low Level Output ! o
Voltage 45 | v 20 yA — |00 |01 — |o1 — o1 | v
45 |orViL| 4.0mA — 017|026 | — |033| — |0.40
] Input Leakage 65 | V|=Vgc or GND — — [ 01| — | £1.0] — | £1.0] pA
Current
Icc Quiescent Supply | 5.5 | ViN=Vcc or GND — — 1 — 10 — 20 | pA
Current
Alcc | Additional worst | 5.5 | Per Input pin — — 2.0 - 2.9 — 3.0 | mA
case supply ViN=2.4V
current Other Inputs
at Vgc or GND
lo=0

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

57 SGS-THOMSON
Y/, MICROELECTRONICS

54HC and 74HC
Symbol Parameter
4 Min. Typ. Max. Unit
trLH Output Transition Time 4 8 ns
tTHL
tpLH Propagation Delay Time 10 17 ns
tPHL
3/4
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M54/74HCT04

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

Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vcc | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLtH | Output Transition | 4.5 — 8 15 — 19 — 22
Time
ns
tpLH | Propagation Delay | 4.5 - 13 20 —_ 25 - 30
tpHL | Time
CiN Input Capacitance - 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation - 25 — - - — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load (refer to Test circuit).
Average operating current can be obtained by the following equation: Icc(opr.)=Crp*Vec fin+lcc/6

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
e

3v

v /"‘ & 2.7V

ccC 1.3V

VIN N
. o 0.3V ov
VIN THL t1in

\/ -
RG. out ] v
;90% OH
Vour 13v
500 CL 2 10 v
! oL
I -
$-9912 t t

PLH

TEST CIRCUIT Icc (Opr.)

Vec =5V INPUT WAVEFORM

° 6ns 6ns
vV
P G. }- cc

I 50 0
S GND
$-9913
414 {yy SGS-THOMSON
V7. incrosizernonics
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M54HCU04
M74HCU04

HEX INVERTER (SINGLE STAGE)

s HIGH SPEED
tpp=5ns (TYP.) at Vcc =5V

= LOW POWER DISSIPATION
lcc = 1 #A (MAX) at T = 25°C

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

m HIGH NOISE IMMUNITY
VNIH=VNIL=10% Vcc (MIN.)

s WIDE OPERATING VOLTAGE RANGE
Vcce (opr) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74L.S04

DESCRIPTION

The M54/74HCUO04 is a high speed CMOS HEX IN-
VERTER (SINGLE STAGE) fabricated in silicon ga-
te C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption.

As the internal circuit is composed of a single sta-
ge inverter, it can be used in crystal oscillators.
All inputs are equipped with protection circuits
against static discharge and transient excess
voltage.

CIRCUIT SCHEMATIC (Per Gate)

1

BIN F1
Plastic Package Ceramic Frit Seal Package

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:

M54HCU04 F1 M74HCU04 M1
M74HCUO04 B1N M74HCUO04 C1
M74HCUO04 F1

PIN CONNECTION (top view)
N\

1A 1

. gy

] vee
v
v
Y

ol

~
>

|2l

=]

5A

~
=<

[~1

=]

Sy

w
>
=1

3y 4A

CeT 1]

=1 =1

GND EI 4y
<een
T2g83
ooy
3 2 1 20 19
2A “ w] ey
NC s v Nc
2v [Js 6] SA
ne sl Ne
3A . w(] sy
9 10 1V 12 1)
Iminininlisl $-1053
o
o
NC = 56233
No Internal
Connection

October 1988
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M54/74HCU04

LOGIC DIAGRAM
1A —'Doz— v
2A -—J-Do"—zv
5 6
3A ——l >o—3Y
Y=A
4A —QDoe—w
sa —1 L
6a -3 2.,
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t0 7 \
Vi DC Input Voltage -0.51t0 Vgc+0.5 \
Vo DC Output Voltage -0.5to Vgc+0.5 \Y
hk DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
lcc or lgnp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW = 65°C derate to 300mW by 10 mW/°C: 65 to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter - Value Unit
Vee Supply Voltage 2to 6 \'
\ Input Voltage 0 to Vgc v
Vo Output Voltage 0to Vee v
. 74HC Series —-40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
t b Input Rise and Fall Time NO LIMITS ns
24 (37 SGS-THOMSON
Y/, MiGROELECTRONICS
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M54/74HCU04

DC ELECTRICAL CHARACTERISTICS

Ta=25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.7 — — |17 — |17 —
Voltage 4.5 3.6 — — | 36 — | 36 — \"
6.0 48 — — | 48 — |48 —
ViL Low Level Input | 2.0 - — (03 — |03 — |03
Voltage 4.5 — — 109 — |09 — |09 \
6.0 — — |12 — |12 — |12
. Vi lo
VoH | High Level Output| 2.0 18 | 20 — |18 — |18 —
Voltage 45 [Vijor| —20pA 40 | 45 — | 4.0 — | 4.0 - v
6.0 | Vi 55 |59 — | 55 — | 55 —
45 [Vocor| —-40mA 418 {431 | — [413| — [410]| —
60| GND | -52mA | 5.68 | 5.8 — | 563 — |560]| —
VoL | Low Level Output | 2.0 — 100 |02 — 102 — 102
Voltage 4.5 [V or 20 pA — (0.0 |05 — (05 — | 05 v
60| Vi — 0.1 [ 05 — |05 — |05
45 (Vocor[ 4.0mA — | 017 {026 | — (033 — [ o040
6.0 | GND 52 mA — | 018|026 | — 033 | — | o040
Iy Input Leakage 6.0 | V|=Vgc or GND - — | 01| — | 10| — [+1.0] pA
Current
lcc | Quiescent Supply | 6.0 | V|=Vcc or GND — — 1 — 10 — 20 | pA
Current

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

54HC and 74HC
Symbol Parameter Unit

Y Min. Typ. Max.

tTLH Output Transition Time 4 8 ns
THL

tPLH Propagation Delay Time 7 12 ns
tPHL

7 SGS-THOMSON 3/4
Y/, MICROELECTRONICS
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M54/74HCU04

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

Ta = 25°C —40to0 85°C |- 55t0125°C
Symbol Parameter |Vgc| Test Condition 54HC and 74HC 74HC 54HC | ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
2.0 - 30 75 - 95 110
truy | Output Transition | 4.5 — 8 15 | — 19 22 | ns
trHL | Time 6.0 — 7 13 — 16 19
Propagation Delay| 2.0 - 32 7% | — 95 115
tpey | Time 45 - 8 15 [ — 19 23 | ns
tPHL 6.0 — 7 18 | — 16 20
CiN | Input Capacitance — 9 15 — 15 15 | pF
Cpp (*) | Power Dissipation — 14 | — —_ - pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating

TEST CIRCUIT Icc (Opr)

current consumption without load. (Refer to Test Circuit)
Average operating current is: Iccopr)= Cpp * Ve - fin+lcc

PG.

$-10207

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

SWITCHING CHARACTERISTICS TEST CIRCUIT

PG.

Vee

Yourt

=

$—7080/1

4/4
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M54HCO08
M74HCO8

QUAD 2-INPUT AND GATE

m HIGH SPEED
tpp = 7 ns (TYP.) at Vo= 5V
» LOW POWER DISSIPATION
lcc = 1 1A (MAX)) at Ta 25°C
= HIGH NOISE IMMUNITY
VNIH=VNIL= 28% Vcc (MIN.)
s OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

s SYMMETRICAL OUTPUT IMPEDANCE
lloH] = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

m WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74L.S08

DESCRIPTION

The M54/74HCO08 is a high speed CMOS QUAD
2-INPUT AND GATE fabricated in silicon gate
C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption.

The internal circuit is composed of 2 stages inclu-
ding buffer output, which gives high noise immu-
nity and stable output.

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT OuTPUT

14 14 )

1

B1 F1
Plastic Package Ceramic Frit Seal Package

- o

Micro Package Plastic Chip Carrier
ORDERING NUMBERS:

M54HC08 F1 M74HC08 C1
M74HC08 BN M74HC08 M1
M74HCO08 F1

PIN CONNECTIONS (top view)

E: \J

1A bq Vec
. E@ .
o, @3 )
2a [ 4y

~ ~
< @
o1 [+]
T ) =)
w w
> -]

s-7027
NC=

No Internal
Connection

October 1988
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M54/74HC08

CIRCUIT SCHEMATIC (Per Gate)

A
A0 3 {
\J
A X
8 O—}
A
5-10195
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
Vi DC Input Voltage -0.5to Vgc+0.5 v
Vo DC Output Voltage -05t0 Voc+0.5 \
Ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
lcc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t0 6 v
" Input Voltage 0to Voo \
Vo Output Voltage 0 to Vec v
. 74HC Series —-40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr, Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6 V 0to 400
2/4 c— SGS-THOMSON
Y/, HiCRoELECTRONICS
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M54/74HC08

DC SPECIFICATIONS

Ta=25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi | High Level Input | 2.0 1.5 — — |15 — |15 -
Voltage 45 315 | — — {315 — |315| — \
6.0 4.2 — — |42 — 42 —
ViL | Low Level Input | 2.0 — — [ 05 — {05 — |05
Voltage 45 - — (13| — | 13| — [135 | V
6.0 - — |18 — |18 — |18
. Vi lo
Voun | High Level Output| 2.0 1.9 | 20 — | 1.9 — (1.9 —
Voltage 45 | Vi —20 pA 44 |45 — | 44 — | 44 - A
6.0 | or 59 |6.0 — | 59 — |59 —
45| ViL | -40mA [4.18 [431| — [413| — [410| —
6.0 -52mA | 5.68 | 58 — | 563| — |560| —
VoL | Low Level Output | 2.0 — |00 |O.1 — |01 — |01
Voltage 45| Vi 20 pA — 100 |01 — ] 041 — |01 \Y
6.0 or — (00 |01 — |01 — |01
45| Vi 4.0 mA — |017 | 026 | — | 033 | — | 040
6.0 5.2 mA — 018|026 | — |033| — |o040
Iy Input Leakage 6.0 | V|=Vgc or GND — — | 01| — | x10| — [£1.0| pA
Current
Icc | Quiescent Supply | 6.0 | V;=Vcc or GND — — 1 — 10 — 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C|_=15pF, Input t, =t;=6ns)
54HC and 74HC
Symbol P: t it
ymbo arameter Min. Typ. Max. Un
tTLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time 9 15 ns
tPHL
3/4

57 SGS-THOMSON
Y/, HMIGROELECTRONICS
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M54/74HC08

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

Ta = 25°C —40to0 85°C |-55t0125°C
Symbol Parameter |Vcc| Test Condition 54HC and 74HC 74HC 54HC | ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
truy | Output Transition | 2.0 — 30 7% | — 95 110
tyyL | Time 45 — 8| 15| — 19 22 | ns
6.0 — 7 13 | — 16 19
tpLH | Propagation Delay| 2.0 — 40 90 — 115 135
tpyL | Time 45 — 10 18 | — 23 27 | ns
6.0 — 9 15 | — 20 23
CiN Input Capacitance — 5 10 — 10 10 | pF
Cpp (") | Power Dissipation — 21 - — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

Average operating current can be obtained by the following equation:
lccopry= Cpp * Vec - fin+Icc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

—Vce

L:.

ViN
P.G. 2 g

50 N CL i
I &J0%/e VOL
tpLH *—L tenL
S- 10196
TEST CIRCUIT Igc (Opr.)

Vo= 5V

P.G. L 4

son

S - 10197

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

44 Ly7, SGS-THOMSON
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Lyyz SGS;THOMSON

M54HC10
M74HC10

TRIPLE 3-INPUT NAND GATE

= HIGH SPEED
tpp = 8 ns (TYP.) at Vgg= 5V

= LOW POWER DISSIPATION
Icc = 1 pA (MAX.) at TA=25°C

m HIGH NOISE IMMUNITY
VNIH=VNIL= 28% Vcc (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
lloH| = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

u PIN AND FUNCTION COMPATIBLE
WITH 54/74LS10

DESCRIPTION

The M54/74HC10 is a high speed CMOS TRIPLE
3-INPUT NAND GATE fabricated with silicon gate
C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The internal circuit is composed of 3 stages inclu-
ding buffer output, which enables high noise im-
munity and stable output.

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT --- - ouTPUT

B1 F1
Plastic Package =~ Ceramic Frit Seal Package
@ N
M1 C1

Micro Package Plastic Chip Carrier
ORDERING NUMBERS:

M54HC10 F1 M74HC10 C1
M74HC10 B1N M74HC10 M1
M74HC10 F1

PIN CONNECTIONS (top view)

\J
A E 3Vcc
AR T
2A E@ E] w

] 3c
[ 38
)] 3a
ono [} )] av

~
a
[

v
NC
3C
NC
38

5-7035

NC=
No Internal
Connection

QOctober 1988
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M54/74HC0

LOGIC DIAGRAM (Per Gate)

:>o—(>o—0v

$-17036
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vce Supply Voltage -05t07 \'

Vi DC Input Voltage —-0.5to Vgc+0.5 Vv

Vo DC Output Voltage —-0.5t0 Vcc+0.5 \'

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

lec or lgnp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to6 v
\ Input Voltage 0 to Vec \
Vo Output Voltage 0to Vee Vv
. 74HC Series —40to 85
Ta Operating Temperature 54HC Series _55 10 125 °C
2V 0 to 1000
tr, tf Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V Oto 400
24 (N7 SGS-THOMSON
Y/, ICROELECTRONIGS
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M54/74HC10

DC SPECIFICATIONS
Ta=25°C —-40t0 85°C (- 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 15 — — |15 — |15 —
Voltage 4.5 315 | — — (3815| — 315 | — \"
6.0 42 | — | — |42 42 | —
ViL | Low Level Input | 2.0 — — |05 — | 05 — |05
Voltage 4.5 — — (13| — |13 | — [135| V
6.0 - — 1.8 — 18 — 1.8
) Vi lo
VoH | High Level Output| 2.0 19 | 20 — |19 — |19 —
Voltage 45| V|4 -20p4A |44 | 45 — | 44 — | 44 — v
6.0 | or 59 | 6.0 — | 59 — | 59 —
45| ViL | -40mA [4.18 [431 | — (413 — [410]| —
6.0 -52mA | 568 | 58 — 5.63 - 5.60 -
VoL | Low Level Output | 2.0 —_ 0.0 0.1 —_ 0.1 — |01
Voltage 45| Vi 20 4A — |00 |01 — |01 — |01 v
6.0 or — 0.0 0.1 — 0.1 — 0.1
45| ViL 4.0 mA — |o017 {026 [ — [033| — |o0.40
6.0 5.2 mA — 0.18 | 0.26 — 0.33 — 0.40
Iy Input Leakage 6.0 [ V|=Vcc or GND —_ — [£01| — | £10| — [ 10| pA
Current
Icc | Quiescent Supply | 6.0 | V;=Vcc or GND - - 1 - 10 - 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_=15pF, Input t;=t;=6ns)
54HC and 74HC
Symbol P: et
ymbo arameter Min. Typ. Max. Unit
trLH Output Transition Time 4 8 ns
trHL
tpLH Propagation Delay Time 9 15 ns
tPHL
LNz SGS-THOMSON 3/4
Y/, MICROELECTRONICS
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M54/74HC10

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

Ta = 25°C —40to0 85°C |- 55t0125°C
Symbol Parameter |Vcc| Test Condition 54HC and 74HC T4HC 54HC | ynit
Min. | Typ. | Max. | Min. | Max. [ Min. | Max.
trLH | Output Transition | 2.0 — 30 7% | — 95 110
ttHL | Time 4.5 —_ 8 15 - 19 22 | ns
6.0 - 7 13 | — 16 19
tpLH | Propagation Delay| 2.0 - 44 90 - 115 135
tpuL | Time 4.5 — 11 18 — 23 27 | ns
6.0 — 9 15 | — 20 23
CiN | Input Capacitance — 5 10 - 10 10 | pF
Cpp (*) | Power Dissipation — 30 — — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation

Icc (opr.)=CppVce-fin+Icc/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
Vv,
—e—Vcc 90% ce
\ v I/ \ fson
IN o
E ._._.‘IZ S&._—(;N[)
VIN Yout ATHL el TLH
PG 4 S0 YOH
* C v .
s0n L out S0°%
10 *% VoL
ey
tPHL tPLH
$-10198
TEST CIRCUIT I¢cc (Opr.)
VCC =5V
A
P.G. 2 4
50N
S - 10199
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

414 Lyy SGS-
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M54HC11
M74HC11

TRIPLE 3-INPUT AND GATE

= HIGH SPEED

tpp = 10 ns (TYP.) at Vcc= 5V
= LOW POWER DISSIPATION

lcc = 1 uA (MAX.) at TA=25°C
= HIGH NOISE IMMUNITY

VNIH=VNIL= 28% Vcc (MIN.)

s OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
lionl = loL = 4 mA (MIN.)

s BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vee (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS11

DESCRIPTION

The M54/74HC11 is a high speed CMOS TRIPLE
3 INPUT AND GATE fabricated in silicon gate
C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
fow power consumption.

The internal circuit is composed of 3 stages inclu-
ding buffer output, which gives high noise immu-
nity and stable output.

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT

1

B1 F1
Plastic Package Ceramic Frit Seal Package

« o

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:

M54HC11 F1 M74HC11 C1
M74HC11 BIN M74HC11 M1
M74HC11 F1

INPUT

PIN CONNECTIONS (top view)

w [ ~ B"cc
1 [ ] 1c
2a [ b v
28 [ ] 3c
2c [s [J 38
v g )] 3a
N0 ] o] av

5-7081

v
NC
3C
NC
B

$-7062
NC=

No Internal
Connection

October 1988
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M54/74HC11

LOGIC DIAGRAM (Per Gate)

A O—
B O—
Y
c
$-17063
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
" DC Input Voltage —0.5t0 Vcc+0.5 \"
Vo DC Output Voltage —0.5t0 Vgc+0.5 Vv
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or lanD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2t0 6 Vv
\ Input Voltage 0 to Vce \'/
Vo Output Voltage 0to Vce \
. 74HC Series —40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr t Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
24 37 SGS-THOMSON
Y/. iICROELECTRONICS
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M54/74HC11

DC SPECIFICATIONS

Ta=25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Vgc | Test Condition 54HC and 74HC 74HC 54HC Unit
, Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vin | High Level Input | 2.0 15 | — | — [15 | — |15 | —
Voltage 45 315 | — — (3815 — |315 | — \"
6.0 4.2 — — | 42 — | 42 —
ViL Low Level Input | 2.0 — — | 05 — |05 — | 05
Voltage 4.5 — — 1.35 — 135 | — 1.35 "
6.0 — — 1.8 —_ 1.8 — 1.8
. Vi lo
Vou | High Level Output| 2.0 1.9 2.0 - 1.9 —_ 19 -
Voltage 45 | Vi -204A |44 |45 | — |44 | — [44 | — | V
6.0 or 5.9 6.0 — 5.9 — |59 —
45| ViL | -40mA (418 [431 | — [413| — [410| —
6.0 -52mA | 5.68 | 58 - 563 | — | 5.60 -
VoL | Low Level Output | 2.0 — (0.0 |01 — |01 — |01
Voltage 45| Vi 20 pA — 0.0 0.1 — |01 — |01 \%
6.0 or — | 0.0 0.1 — | 0.1 — 0.1
45 | Vi 4.0 mA — |o017|026 | — [033| — | o040
6.0 5.2 mA — 1018 | 026 | — 0.33 — | 040
Iy Input Leakage 6.0 | V|=Vgc or GND - — [ +£01| — | £10| — [£1.0| pA
Current
lcc | Quiescent Supply | 6.0 | V|=Vgc or GND — — 1 — 10 — 20 A
Current
AC ELECTRICAL CHARACTERISTICS (Voo =5V, Ta=25°C, C| = 15pF, Input t;=t;=6ns)
54HC and 74HC
bol P t Unit
Sym arameter Min. Typ. Max.
trLH Output Transition Time 4 8 ns
trHL
tPLH Propagation Delay Time 1 18 ns
tPHL
3/4
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M54/74HC11

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

Ta = 25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Vcc | Test Condition 54HC and 74HC 74HC S4HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
try | Output Transition | 2.0 — 30 75 — 95 110
tthe | Time 4.5 — 8 15 — 19 22 | ns
6.0 — 7 183 | — 16 19
tpLH | Propagation Delay| 2.0 — 56 | 110 — 140 165
tpHL | Time 4.5 —_ 14 22 - 28 33 | ns
6.0 — 12 19 | — 24 28
CiN Input Capacitance — 5 10 — 10 10 | pF
Cpp (*) | Power Dissipation — 28 - — - pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation Igc (Opr.) = Cpp-Vee-fin + lcc/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns
—e—Vcc Vee
? IN ZF
\ GND
our t *
v TLH I t
P.G. g g i et
: oH
i 90°%.
50 CL I Your . 50%
| 0% VOL
—— tpLH —H—L touL
S-10200
TEST CIRCUIT Icc (Opr.)
Vcc =5V
VIN
P.G. .
S0 N

S -10201

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

4/4
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Lyyz S55-THOMSON

M54HC14
M74HC14

HEX SCHMITT INVERTER

m HIGH SPEED
tpp = 14 ns (TYP.) at Voo = 5V

= LOW POWER DISSIPATION
lcc = 1 kA (MAX.) at Tpo = 25°C

m HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Vcc (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

® SYMMETRICAL OUTPUT IMPEDANCE
|loH| = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

m WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS14

DESCRIPTION

The M54/74HC14 is a high speed CMOS HEX
SCHMITT INVERTER fabricated in silicon gate
C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption. Pin configuration and
function are the same as those of the HC04 but all
inputs have 20% V¢c hysteresis level.

This together with its schmitt trigger function allows
it to be used on line receivers with slow rise/fall in-
put signals. All inputs are equipped with protection
circuits against static discharge and transient ex-
cess voltage.

LOGIC DIAGRAM/WAVEFORM

14 14
1 1
B1N F1
Plastic Package Ceramic Frit Seal Package

>

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:

M54HC14 F1 M74HC14 C1
M74HC14 BIN M74HC14 M1
M74HC14 F1

o>

VH
Vm(‘f\& o'
| T : ! NV

Vour (V)

$-7040

PIN CONNECTIONS (top view)

14 E ~ b ve
Y _§.
2 [ E:x] oY
Za Y b
3 3 ﬂa sy
3 Y _h.
oNo [} EE} oy

6y
NC
SA
NC
SY

$-7039

NC=
No Internal
Connection

3y
GND
NC
&Y

October 1988
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M54/74HC14

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \'
Vi DC Input Voltage —0.5to Vgc+0.5 v
Vo DC Output Voltage —0.5t0 Vgc+0.5 \"
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgND DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 \"
\ Input Voltage 0to Ve \'4
Vo Output Voltage 0 to Vec \"
Ta Operating Temperature ;::g g::::: : ;: tt: 1285 °C
t, 4 Input Rise and Fall Time no limits

DC ELECTRICAL CHARACTERISTICS (C\ =50pF, Input t,=t;=6ns)

Ta=25°C —40t085°C |- 55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vp Positive 2.0 0.8 125 | 1.5 0.8 1.5 0.8 1.5
Threshold 45 225 |27 (315225 315|225 (315 | V
Voltage 6.0 30 |36 |42 |30 |42 |30 |42
VN Negative 2.0 0.4 075 | 1.0 0.4 1.0 0.4 1.0
Threshold 4.5 135 | 1.9 225 1135 (225|135 (225 | V
Voltage 6.0 18 |26 | 3.0 1.8 | 3.0 18 | 3.0
VK Hysteresis 2.0 02 |05 |10 |02 |10 |02 |1.0
Voltage 4.5 04 (08 14 | 04 14 |04 1.4 \"
6.0 06 |10 |17 (06 (1.7 |06 |17
214 (N7 SGS-THOMSON
Y/, MICROELECTRONICS
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M54/74HC14

DC SPECIFICATIONS

Ta=25°C —40t085°C |-55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
\'/ I
Vou | High Level Output| 2.0 |— 0 19 {20 | — |19 [ — |19 | —
Voltage 45 | vy —-204A | 44 |45 — | 44 — |44 — |V
6.0 | or 59 |60 — |59 — | 59 —
45| ViL -4.0mA | 4.18 | 4.31 — | 413 | — | 410 | —
6.0 —-52mA | 568 | 5.8 — 5.63 — 5.60 —_
VoL | Low Level Output | 2.0 — 0 |01 — |01 — |01
Voltage 45 | Vi 20 pA — 0 0.1 — |01 — 1041 \'
6.0 or = 0 0.1 — | 0.1 — | 0.1
45| ViL 4.0 mA — |017|026| — |033| — | 040
6.0 5.2 mA - 0.18 [ 0.26 | — 0.33 — | 040
Iy Input Leakage 6.0 | V|=Vgc or GND —_ — | 01| — +1 — x1 | pA
Current
lcc | Quiescent Supply | 6.0 | V,=V¢c or GND — - 1 — 10 - 20 | pA
Current

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

54HC and 74HC
Symbol Parameter Unit
4 Min. Typ. Max. n
:I:’: Output Transition Time 4 8 ns
:::t:: Propagation Delay Time 14 20 ns
AC ELECTRICAL CHARACTERISTICS (C|_=50pF, Input t;=t;=6ns)
Ta=25°C —4010 85°C | -55t0125°C
Symbol Parameter Vee| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
truy | Output 2.0 — 30 75 — 95 — | 110
TtHL | Transition 4.5 — 8 15 - 19 — 22 | ns
Time 6.0 — 7 13 — 16 — 19
tpLy | Propagation Delay| 2.0 — 68| 135 — 1 170 — | 205
tpHL | Time 45 . 17 27 — 34 —_ 41| ns
6.0 — 14 23 - 29 - 35
Cin Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 31 — — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating

current consumption without load. (Refer to Test Circuit)

Average operating current is: Icc(opr) = CPD<Vgcefin+Icc

£ SGS-THOMSON
Y/, HMICROELEGTRONICS

3/4

101



M54/74HC14

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
Vcc =5V

v

/ 30% cc
o
10%| ¥ GND
tTHL - tTLH

PG v

gov, OH
Vout 50%
500 I 10% _yo,
$-10179 le— tPHL teLH

$-10179

TEST CIRCUIT Icc (Opr.)

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4
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ST i

M54HC20
M74HC20

DUAL 4-INPUT NAND GATE

= HIGH SPEED
tpp = 10 ns (TYP.) at Vcc= 5V

= LOW POWER DISSIPATION
Icc = 1 pA (MAX)) at Tp = 25°C

m HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Vcg (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

s SYMMETRICAL OUTPUT IMPEDANCE
lionl = loL = 4 mA (MIN.)

s BALANCED PROPAGATION DELAYS
tPLH = tPHL

s WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 8V

m PIN AND FUNCTION COMPATIBLE
WITH 54/74LS20

DESCRIPTION

The M54/74HC20 is a high speed CMOS DUAL
4INPUT NAND GATE fabricated in silicon gate
C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption.

The internal circuit is composed of 3 stages inclu-
ding buffered output, which gives high noise im-
munity and a stable output. All inputs are equipped
with protection circuits against static discharge and
transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT

14 14
1 1
BIN
Plastic Package

"

F1
Ceramic Frit Seal Package

o

M1 C1
Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
M54HC20 F1 M74HC20 C1
M74HC20 B1IN M74HC20 M1
M74HC20 F1

PIN CONNECTIONS (top view)

w i R
B[] [
Ne ] ] 2c
c [ 0w
0 [ [ 2
" ol
ono [} )] 2

2c
NC
NC
NC
28

$=-7045/1

NC=
No Internal
Connection

October 1988
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M54/74HC20

LOGIC DIAGRAM (per Gate)

C O—
D O—

co L.
DOJ—‘

S$S-7056

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
] DC Input Voltage —-0.5to Vgc+0.5 \
Vo DC Output Voltage -0.51t0 Vgc+0.5 \"

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

Icc or lgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t0 6 \
\/ Input Voltage 0 to Vge \
Vo Output Voltage 0to Vce v
. 74HC Series - 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
t b Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
24 Ly7 SGS-THOMSON
Y/. (iCROELECTRONICS
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M54/74HC20

DC SPECIFICATIONS

Ta=25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Vcc | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi | High Level Input | 2.0 1.5 — — |15 — [ 15 -
Voltage 4.5 3.15 | — — (315 | — |315 | — Vv
6.0 4.2 — — | 42 4.2 —
ViL | Low Level Input | 2.0 - — |05 — |05 — |05
Voltage 4.5 — — 1.35 — 1.35 - 1.35 \
6.0 — — 1.8 - 1.8 —_ 1.8
. A lo
VoH | High Level Output| 2.0 19 |20 — |19 — |19 —
Voltage 45| Vi -204A |44 |45 — |44 | — |44 | — | Vv
6.0 or 59 |6.0 — |59 — [59 —
45| ViL | -40mA [418 [431 | — [413| — [410| —
6.0 -52mA | 568 |58 — | 5.63 — | 560 | —
VoL | Low Level Output | 2.0 — 0 0.1 — | 0.1 — | 0.1
Voltage 45 | Viy 20 pA — 0 0.1 — | 0.1 — |01 \Y
6.0 | or — 0 |01 — |01 — |01
4.5 Vi 4.0 mA — 0.17 | 0.26 - 0.33 - 0.40
6.0 5.2 mA — 0.18 | 0.26 | — 0.33 — | 0.40
] Input Leakage 6.0 | V|=Vcc or GND - — |01 ] — +1 - =1 | pA
Current
Icc | Quiescent Supply | 6.0 | V;=Vcc or GND — - 1 — 10 —_ 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C_=15pF, Input t,=tf=6ns)
54HC and 74HC
Symbol Parameter
v Min. Typ. Max. Unit
:-n_H Output Transition Time 4 8 ns
THL
:pLH Propagation Delay Time 1 18 ns
PHL
AC ELECTRICAL CHARACTERISTICS (C =50pF, Input t,=t;=6ns)
Ta=25°C —~40to0 85°C |-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
truH | Output Transition | 2.0 — 30 75 — 95 — | 110
tTHL Time 4.5 —_ 8 15 — 19 — 22 | ns
6.0 - 7 13 - 16 - 19
tpiH | Propagation Delay| 2.0 — 44 90 — 1| 115 — | 135
tpHL | Time 4.5 - 11 18 — 23 — 27 | ns
6.0 — 9 15 - 20 — 23
CiN Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 28 — - — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)

£ SGS-THOMSON
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M54/74HC20

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
Vee =5V
Vee
A z 90%
V|N 50% \
10%| %=———GND
trHL e trH
P.G. A ¢ V,
30+ OH
Vour 50%
10%
50 0 VoL
$-10182 b teHL tpLH
S$-10179
TEST CIRCUIT l¢¢ (Opr.)
——Vec
P.G.

CL

s0n I
S$-10181

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

414 -THOMSON
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Lyz SG5-THOMSON

M54HC21
M74HC21

DUAL 4-INPUT AND GATE

s HIGH SPEED
tpp = 11 ns (TYP.) at Voo = 5V

= LOW POWER DISSIPATION
lcc = 1 4A (MAX) at Tp = 25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Ve (MIN.)

s OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
llon] = loL = 4 mA (MIN.)

» BALANCED PROPAGATION DELAYS
tPLH = tPHL

s WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS21

DESCRIPTION

The M54/74HC21 is a high speed CMOS DUAL
4-INPUT AND GATE fabricated in silicon gate
C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption.

The internal circuits is composed of 3 stages in-
cluding buffered output, which gives high noise im-
munity and a stable output.

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT

1

BIN
Plastic Package

q@ "t

C1
Micro Package Plastic Chip Carrier
ORDERING NUMBERS:

F
Ceramic Frit Seal Package
N

M54HC21 F1 M74HC21 C1
M74HC21 B1IN M74HC21 M1
M74HC21 F1

PIN CONNECTIONS (top view)

" |
nw ] b Vec
18 [ ] 20
ne [ b 2c
[ )]~
10 [ [ 28
wo s )] 24
6no [ o] 2v

5- 6813

s -7001

NC=
No Internal
Connection

QOctober 1988
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M54/74HC21

LOGIC DIAGRAM

C j R
D 5$-10770

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
\ DC Input Voltage —0.5t0 Vg +0.5 \
Vo DC Output Voltage -0.5to Vcc+0.5 Vv

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

lcc or Ignp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limit Unit
Vce Supply Voltage 2t0o 6 \
\'/ Input Voltage 0to Voo Vv
Vo Output Voltage 0 to Vco \
) 74HC Series —40to 85
TA Operating Temperature 54HC Series _55 10 125 °C
2V 0 to 1000
tr b Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6 V 0to 400

2/4
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M54/74HC21

DC SPECIFICATIONS

Ta=25°C —40t085°C |-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 15 —_ — |15 — |15 —
Voltage 4.5 315 [ — — |815| — |815 | — Vv
6.0 4.2 —_ —_ 4.2 — 4.2 —
ViL Low Level Input | 2.0 — — | 05 — |05 — | 05
Voltage 4.5 — — 1.35 — 1.35 — 1.35 \")
6.0 — — 1.8 - 1.8 — 1.8
) Vi lo
VoH | High Level Output| 2.0 19 |20 — 119 — | 1.9 —
Voltage 45| Vi —20 A 4.4 45 — 4.4 — 44 — \'
6.0 or 5.9 6.0 — 5.9 — 5.9 —
45| ViL | -40mA (418|431 — [413| — [410]| —
6.0 -52mA | 568 | 5.8 - 5.63 —_ 5.60 —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — | 0.1
Voltage 45 | vy 20 4A - o |01 — |01 — |01 v
6.0 or — 0 0.1 — | 0.1 — |01
45| ViL 4.0 mA — [017 | 026 | — |033| — [o0.40
6.0 52 mA — 0.18 | 0.26 — 0.33 — | 0.40
Iy Input Leakage 6.0 | V|=Vgc or GND — — |01 — +1 — +1 | 4A
Current
Icc | Quiescent Supply | 6.0 =Vgc or GND — — 1 — 10 — 20 A
Current

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

54HC and 74HC
Symbol Parameter
ym Min. Typ. Max. Unit
:TLH Output Transition Time 4 8 ns
THL
tPLH Propagation Delay Time 11 18 ns
tPHL
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input t;=t;=6ns)
Ta=25°C —40t085°C |-55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trin | Output 2.0 — 30 75 - 95 — | 110
TyHL | Transition 45 — 8 15 — 19 - 22 [ ns
Time 6.0 — 7 13 — 16 — 19
tpLH | Propagation Delay| 2.0 — 52| 110 — | 140 — | 165
tpHL | Time 4.5 — 14 22 — 28 — 33| ns
6.0 — 12 19 — 24 — 28
CiN Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 29 — — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
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M54/74HC21

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
—e—Vcc ‘
Z Y cc
VIN 50°%
v 10% | Yoo GND
VIN ouT T—r—‘TLH tTHL
P.G. A VOH
L vour 50%
soq I o  [e——vo,
st — tLH — tPHL
5-10183
TEST CIRCUIT Igc (Opr.)
Ve =5V
A
P.G.
son
$-10182

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4
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Lyy SCS-THOMSON

M54HC27
M74HC27

TRIPLE 3-INPUT NOR GATE

= HIGH SPEED
tpp = 10 ns (TYP.) at Vcc= 5V

m LOW POWER DISSIPATION
lcc = 1 eA (MAX.) at Tpo = 25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Ve (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

s SYMMETRICAL OUTPUT IMPEDANCE
|loHl = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS27

DESCRIPTION

14
1

Plastic Package

Micro Package

M54HC27 F1 M74HC27 C1
M74HC27 B1N M74HC27 M1
M74HC27 F1

1

B1IN F1
Ceramic Frit Seal Package

o

M1 Cc1
Plastic Chip Carrier

ORDERING NUMBERS:

The M54/74HC27 is a high speed CMOS TRIPLE
3-INPUT NOR GATE fabricated in silicon gate
C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The internal circuit is composed of 3 stages inclu-
ding buffered output, which gives high noise im-
munity and a stable output. All inputs are equipped
with protection circuits against static discharge and
transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT

NC=

No Internal
Connection

PIN CONNECTIONS (top view)

i

>
=
=

<
[2)
o

®
=
=7

a

~
>

<1

|3
-
<

3c

~
o
L A

38

~
<
il
L] &) =]

3a

=J

3y

@
z
o

=1

$-64731

1v
NC
3C

38

5-6975

October 1988
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M54/74HC27

LOGIC DIAGRAM

A
8 Y
¢ S-6976
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
Vi DC Input Voltage —-0.5t0 Voc+0.5 \Y
Vo DC Output Voltage -0.5t0 Vgc+0.5 v
Ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 v
Vi Input Voltage 0to Vg v
Vo Output Voltage 0to Vce \"
. 74HC Series - 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tn tf Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
24 (N7 SGS-THOMSON
\Y/. 1CROELECTRONICS
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M54/74HC27

DC SPECIFICATIONS

Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
VIH High Level Input | 2.0 1.5 _ — |15 — |15 -
. Voltage 4.5 3.15 - — | 3.15 — | 3.15 - \
6.0 4.2 — — |42 — |42
ViL | Low Level Input | 2.0 — — |05 — (05 — 105
Voltage 4.5 - — |18 | — |13 ] — (13| V
6.0 - — |18 — |18 — |18
. V| |°
VoH | High Level Output| 2.0 19 |20 — |19 — |19 —_
Voltage 45| Vi -204A |44 |45 | — |44 | — |44 | — |V
6.0 or 5.9 6.0 — | 69 — | 5.9 —
45| ViL | -40mA [418 [431 | — [413]| — [410 | —
6.0 -52mA | 568 | 5.8 — | 563| — |560| —
VoL | Low Level Output | 2.0 - 0 0.1 — | 0.1 — |01
Voltage 45| V4 20 pA — 0 |01 — |01 — |01 v
6.0 or — 0 0.1 — | 0.1 — |01
45 ViL 4.0 mA — |017 (026 | — [033 | — [ o040
6.0 5.2 mA . 0.18 (026 | — | 0.33 — | 0.40
Iy Input Leakage 6.0 | V|=Vgc or GND — — | 01| — +1 — +£1 | pA
Current
lcc | Quiescent Supply | 6.0 | V;=Vcc or GND — — 1 — 10 — 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc=5V, TA=25°C, C=15pF, Input t,=t;=6ns)
54HC and 74HC
'mbol
Symbol Parameter Min. Typ. Max. Unit
:TLH Output Transition Time 4 8 ns
THL -
:PLH Propagation Delay Time 9 15 ns
PHL
AC ELECTRICAL CHARACTERISTICS (C =50pF, Input t;=t;=6ns)
Ta=25°C —40to 85°C (- 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
trLy | Output Transition | 2.0 — 30 75 — 95 — | 110
TrHL | Time 4.5 - 8 15 - 19 - 22 | ns
6.0 - 7 13 - 16 - 19
tpLy | Propagation Delay| 2.0 — 44 90 — | 115 — | 135
tpHL | Time 4.5 - 1 18 — 23 — 27 | ns
6.0 - 9 15 — 20 — 23
CiNn Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 27 - — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)

F SGS-THOMSON
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M54/74HC27

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
.
Vee
Z 90% Vee
v VIN 50% w
PG |—oN Vout 10%| ¥ GND
tTHL t*t1LH
v
. _)l'so'-/. OH
500, I L Vout 50
10.’. v
5-10186 oL
teHL tpLH

$-10179

TEST CIRCUIT I¢c (Opr.)

$-10187

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4

c SGS-THOMSON
Y/, GiCROELECTRONICS
114



(ST =t

M54HC30
M74HC30

8-INPUT NAND GATE

= HIGH SPEED
“tpp = 13 ns (TYP.) at Vo= 5V

= LOW POWER DISSIPATION
icc = 1 4A (MAX) at TA = 25°C

a HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Ve (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
llonl = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

s WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS30

DESCRIPTION

The M54/74HC30 is a high speed CMOS 8-INPUT
NAND GATE fabricated in silicon gate C2MOS
technology.

- It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The internal circuit is composed of 5 stages inclu-
ding buffered output, which gives high noise im-
munity and a stable output. All inputs are equipped
with protection circuits against static discharge and
transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT ouTPUT

B1N

F1
Plastic Package Ceramic Frit Seal Package

ot

C1
Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
M54HC30 F1 M74HC30 C1
M74HC30 B1IN M74HC30 M1

M74HC30 F1

PIN CONNECTIONS (top view)

\J

A [ {  vee
8 [ b ~e
c [ ‘ ] H
o [4 ] 6
e [ [~
Fo ] e
ono 7] o v

5-647711

5-6977

NC=
No Internal
Connection

October 1988
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M54/74HC30

LOGIC DIAGRAM

H 5-6978

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \"
Vi DC Input Voltage -0.5t0 Vcc+0.5 Y
Vo DC Output Voltage —0.5to Vgc+0.5 \

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

Icc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 \
Vi Input Voltage 0to Vee \'J
Vo Output Voltage 0 to Vgc "
. 74HC Series —40to 85
Ta Operating Temperature 54HC Series _ 5510 125 °C
2V 0 to 1000
tr t Input Rise and Fall Time Ve § 4.5V 0to 500 ns
6 V 0to 400
24 &y SGS-THOMSON
Y/. iCROELECTRONICS
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M54/74HC30

DC SPECIFICATIONS
Ta=25°C —40t0 85°C | -55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 15 — — |15 — |15 —
Voltage 45 315 | — — |8156| — |3156 | — \"
6.0 4.2 — — |42 — |42 —_
ViL Low Level Input | 2.0 — — |05 — (05 — |05
Voltage 45 — — |13 | — |13} — |13 ]| V
6.0 —- — |18 — |18 — |18
" \/ lo
Vou | High Level Output| 2.0 19 |20 — |19 — |19 -
Voltage 45| V4 -20pA |44 |45 — | 44 — | 44 — v
6.0 | or 59 [6.0 — |59 — |59 —
45| ViL | -40mA (418 | 431 | — |413| — [410 | —
6.0 -52mA | 568 |58 — | 563| — |560] —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — |01
Voltage 45| Viu 20 pA - o |01 — ] o041 — ] o1 v
6.0 or — 0 0.1 — | 0.1 — {01
4.5 Vi 4.0 mA — 0.17 | 0.26 - 0.33 — 0.40
6.0 52 mA — |018}1026| — (033 | — |0.40
Iy Input Leakage 6.0 | V|=Vcc or GND — — [x01| — +1 - +1 | 4A
Current
Icc | Quiescent Supply | 6.0 | V|=Vcc or GND - _ 1 - 10 - 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C_=15pF, Input t, =t;=6ns)
54HC and 74HC
Symbol Paramete
v meter Min. Typ. Max. Unit
:TLH Output Transition Time 4 8 ns
THL
tPLH Propagation Delay Time 13 21 ns
tPHL
AC ELECTRICAL CHARACTERISTICS (C| =50pF, Input t,=t;=6ns)
Ta=25°C —40to 85°C (- 55t0125°C
Symbol Parameter Voc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
truH | Output Transition | 2.0 — 30 75 — 95 — | 110
TrHL | Time 45 — 8 15 — 19 — 22 | ns
6.0 — 7 13 — 16 — 19
tpLH | Propagation Delay| 2.0 — 64 | 125 — | 155 — | 190
tpHL | Time 4.5 - 16 25 — 31 — 38 | ns
6.0 - 14 21 - 26 — 32
CiNn Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation - 30 — — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

or.
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M54/74HC30

SWITCHING CHARACTERISTICS TEST CIRCUIT

—p—Vec 6ns 6ns
v,
j z 90% cc
V|N 50". w
Vin ¢ \ 10% L‘—‘GND
™ o

1 Vout L Tb“

30+ OH
P.G |—o Vour 50%

50 0 CL 10% vy,

I l— tPHL tpLH

S-10184 5-10179
TEST CIRCUIT Icc (Opr.)
.6‘Vcc= SV
A
IN ¢
P.G. |—o J
50 N
$-10185
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.
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‘ SGS-THOMSON M54HC32
Y/, 1ICROELECTRONICS M74HC32

QUAD 2-INPUT OR GATE

= HIGH SPEED

tpp = 8 ns (TYP.) at Voo = 5V
= LOW POWER DISSIPATION

Icc = 1 pA (MAX.) at Tp = 25°C
= HIGH NOISE IMMUNITY

VNIH = VNIL = 28% Vg (MIN.)

B1N

» OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE @
lloHl = loL = 4 mA (MIN.) - c1

m BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier
tPLH = tPHL " Hcagﬁ:oenwe NUMBERS:

m WIDE OPERATING VOLTAGE RANGE 54 1 M74HC32 C1
Vce (OPR) = 2V to 6V M74HCs2 BIN M74HC32 M1

u PIN AND FUNCTION COMPATIBLE
WITH 54/74L832

PIN CONNECTIONS (top view)

DESCRIPTION .
1A 1
The M54/74HC32 is a high speed CMOS 2-INPUT 0 H e
OR GATE fabricated in silicon gate C2MOS tech- i [ ] <o
nology. It has the same high speed performance
of LSTTL combined with true CMOS low power w [ b 4a
consumption. It achieves the high speed operation
similar to equivalent LSTTL while maintaining the Lol ]
CMOS low power dissipation. The internal circuit
is composed of 2 stages including buffered output, ® L 4 38
which gives high noise immunity and a stable out- n [ ] 3
put. All inputs are equipped with protection circuits
against static discharge and transient excess ono [ )] v

voltage.

$-17089

INPUT AND OUTPUT EQUIVALENT CIRCUIT

LA
NC
A
NC
38

INPUT ouTPUT

J 57060

S-6929 NC=
No Internal
Connection
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M54/74HC32

CIRCUIT SCHEMATIC (per Gate)

AO0—1

PSR S e O
L

>
=

1'?

—— s-1021
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
Vi DC Input Voltage -0.51t0 Vgc+0.5 \
Vo DC Output Voltage —0.5to Vgc+0.5 \
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or lgnp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 Vv
Vi Input Voltage 0 to Vgc \"
Vo Output Voltage 0 to Vcc \"
. 74HC Series - 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tn b Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6V 0to 400

2/4
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M54/74HC32

DC SPECIFICATIONS

Ta=25°C —40t085°C | -55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. [ Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 — — |15 — |15 —
Voltage 4.5 315 [ — — |3816| — |315| — v
6.0 4.2 — — |42 — |42 —
ViL | Low Level Input | 2.0 — — (05 — |05 — (05
Voltage 4.5 - — |13 | — |13 — [135 | V
6.0 — — |18 — |18 — |18
V |
Vo | High Level Output| 2.0 |— 0 19 |20 | — {19 | — |18 | —
Voltage 45| Viy -204A |44 |45 — | 44 — | 44 — |V
6.0 | or 59 |6.0 — |59 — |59 —
45| ViL | -40mA (418 (431 | — [413]| — |410]| —
6.0 -52mA | 568 |58 — | 563 | — | 560 | —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — |01
Voltage 45| Vi 20 pA — 0 |01 — (01 — |01 v
6.0 or — 0 0.1 — | 0.1 — | 0.1
45| VL 4.0 mA — 017|026 | — (033 | — [o0.40
6.0 5.2 mA — (018|026 — |033| — | 040
I Input Leakage 6.0 | V|=Vgc or GND — — | 01| — +1 — =1 | pA
Current
Icc | Quiescent Supply | 6.0 | V|=Vcc or GND — — 1 — 10 - 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C| = 15pF, Input t,=t;=6ns)
54HC and 74HC
Symbol Parameter
Y Min. Typ. Max. Unit
:-n_H Output Transition Time 4 8 ns
THL
tPLH Propagation Delay Time 9 15 ns
tPHL :
AC ELECTRICAL CHARACTERISTICS (C| =50pF, Input t;=t;=6ns)
Ta=25°C —40t085°C |- 55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
truH | Output Transition | 2.0 - 30 75 — 95 — | 110
TrHL | Time 4.5 — 8 15 — 19 — 22 | ns
6.0 - 7 13 _ 16 — 19
tpLH | Propagation Delay| 2.0 — 40 90 — | 115 — | 135
tpHL | Time 4.5 - 10 18 -_ 23 - 27 | ns
6.0 - 9 15 - 20 - 23
CiN Input Capacitance — 5 10 — 10 - 10 | pF
Cpp (*) | Power Dissipation - 23 — - — - — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating

current consumption without load. (Refer to Test Circuit)

(57 SGS-THOMSON
Y/, HMICROELECTRONICS
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M54/74HC32

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns

v
SN cc
VIN 50% \‘
10% | ¥ GND
*‘—T‘—'TLH -t tTHL
U VoH
T
Vourt 50%
$-10209 10% *—VOL
J tPLH —-l tPHL
5-10183

TEST CIRCUIT Icc (Opr.)

$-10210

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4
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‘ SGS-THOMSON M54HC42
Y/, MICROELECTRONICS M74HC42

BCD-TO-DECIMAL DECODER

m HIGH SPEED
tpp = 17 ns (TYP.) at Vgc= 5V

u LOW POWER DISSIPATION
Icc = 4 pA (MAX.) at Tp = 256°C

= HIGH NOISE IMMUNITY o A
VNIH = VNIL = 28% Ve (MIN.) BN " E

= OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE @ @
llon| = loL = 4 mA (MIN.) i c1

s BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier
tpLH = tPHL MS4HG Of-::DERING NUMBERS:

m WIDE OPERATING VOLTAGE RANGE 54HC42 F1 M74HC42 C1
Vce (OPR) = 2V to 6V M74HC42 BIN M74HC42 M1

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS42

PIN CONNECTIONS (top view)

Yo Vee
_\—4 YO a
L

A

<
>

3

<
~
ol 51 [

bl
m

g
=

3l
3l

-3 IR N I -5 Iy -3

3l
=)

DESCRIPTION

The M54/74HC42 is a high speed CMOS BCD-TO- —
DECIMAL DECODER fabricated in silicon gate

C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
A BCD code applied to the four inputs A-D selects
one of ten decimal outputs Y0-Y9, which goes low
to fifteen gives a high level at all outputs. This de-
vice also can be used as a 3-to-8 LINE DECODER,
when the D input is assigned as a disable input.
This device is useful for code conversion, address
decoding, memory selection, demultiplexing, or
readout decoding.

All inputs are equipped with protection circuits NC=
against static discharge and transient excess ggn'::m
voltage.

cJ
<
S

(]

z

o
[=1

HINESNIN|
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M54/74HC42

LOGIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
\7 DC Input Voltage -0.51t0 Vgc+0.5 \
Vo DC Output Voltage —0.5to Vgc+0.5 Vv

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

lcc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (%) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t0 6 \
Vi Input Voltage 0to Vee \
Vo Output Voltage 0 to Vee Vv
. 74HC Series — 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr, tf Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6V 0to 400
25 37 SGS-THOMSON
Y/, HICROELECTRONICS
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M54/74HC42

TRUTH TABLE

CODE BCD INPUTS DECIMAL OUTPUTS
No. p [c [ B | A |V [V |Vo|[V3|[Va|Vs|[Ve | V7| V8]V
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 H L 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
10 H L H L H H H H H H H H H H
11 H L H H H H H H H H H H H H
12 H H L L H H H H H H H H H H
13 H H L H H H H H H H H H H H
14 H H H L H H H H H H H H H H
15 H H H H H H H H H H H H H H
DC SPECIFICATIONS
Ta=25°C —-40t085°C |-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 - — |15 — [ 15 —
Voltage 4.5 3.15 —_ —_ 3.15 — 3.15 — \
6.0 4.2 — — |42 — |42 —
ViL | Low Level Input | 2.0 — — (05 — | 05 — |05
Voltage 4.5 — —_ 136 [ — 136 | — 13 | V
6.0 — — |18 — |18 — |18
. Vi lo
Vou | High Level Output| 2.0 19 |20 — |19 — |19 —
Voltage 45| Vi —20 yA 4.4 4.5 —_ 4.4 —_ 4.4 —_ \
6.0 | or 59 |[6.0 — | 59 — | 59 —
45| ViL -4.0mA | 4.18 | 4.31 _— 4.13 - 4.10 -_
6.0 -52mA | 5.68 | 5.8 — [ 563 — |560| —
VoL | Low Level Output | 2.0 - 0 0.1 — |01 — | 041
Voltage 45 Vi 20 pA - 0 0.1 — | 0.1 — |01 \
6.0 or —_ 0 0.1 — 0.1 —_ 0.1
45 | ViL 4.0 mA — |017 026 | — |033 | — |0.40
6.0 5.2 mA - 0.18 | 0.26 — 0.33 — 0.40
I Input Leakage 6.0 | V;=Vcc or GND - — | 01| — +1 - =1 | wA
Current
Icc | Quiescent Supply | 6.0 | V|=V¢c or GND - - 4 - 40 — 80 | pA
Current
3/5
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M54/74HC42

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

54HC and 74HC
| P t i
Symbo arameter Min. Typ. Max. Unit
trLH Output Transition Time 4 8 ns
trHL
tPLH Propagation Delay Time 15 24 ns
tPHL

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

Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tyLH | Output 2.0 — 30 75 — 95 — 1 110
TtHL | Transition 4.5 —_ 8 15 - 19 - 22 | ns
Time 6.0 — 7 13 — 16 — 19
tpLH | Propagation Delay| 2.0 — 76 | 145 — | 180 — | 220
tpHL | Time 45 - 19 29 - 36 - 44 | ns
6.0 — 16 25 — 31 — 38
CiN Input Capacitance — 5 10 - 10 — 10 | pF
Cpp (*) | Power Dissipation — 67 — — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation Icc (Opr.)= Cpp « Vg * fin+Icc

SWITCHING CHARACTERISTICS TEST CIRCUIT

r. 6ns
Vec
INPUT i'w
S — GND
tTHL trLH
OUT- OF-PHASE ™= 90% VoH
OUTPUT 50%
¢ hy . v
PHL — —tpri— VoL
—r-t'nu T——QTHL
IN-PHASE 0 VoH
907
OUTPUT 50%
10% K VoL
tPLH tPHL,
1 {
5$-10208

4/5
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M54/74HC42

TEST CIRCUIT Icc (Opr.)

PG * A

500

GND

- 5-10207

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

5/5
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£_ SGS-THOMSON M54HC51
Y/, MICROELECTRONICS M74HC51

DUAL 2 WIDE-2 INPUT AND/OR INVERT GATE

= HIGH SPEED
tpp = 10 ns (TYP.) at Vgc= 5V —
= LOW POWER DISSIPATION
Icc = 1 pA (MAX.) at Tq = 25°C
= HIGH NOISE IMMUNITY 1
VNIH = VNIL = 28% Ve (MIN.) BIN 1

= OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package
10 LSTTL LOADS

s SYMMETRICAL OUTPUT IMPEDANCE ﬁ @

= loL = 4 mA (MIN.
llonl = loL mA (MIN.) M1 1

m BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier
tPLH = tPHL MS4HG ORDERING NUMBEF(S:c

a WIDE OPERATING VOLTAGE RANGE 54HCS1 F1 M74HCS1 C1
Vce (OPR) = 2V to 6V M7aHCS1 BN M74HCS1 M1

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS51

PIN CONNECTIONS (top view)

[ ~ [ Vec
24 [ DR
28 E E] 18
2c [ bl oF
20 E [ e
N 5] 10
GND [1 s 1y

$- 647811

DESCRIPTION

The M54/74HC51 is a high speed CMOS DUAL 2
WIDE-2 INPUT AND/OR INVERT GATE fabricated
in silicon gate C2MOS technology. It has the
same high speed performance of LSTTL combined
with true CMOS low power consumption. 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 buffe-
red output, which gives high noise immunity and
a stable output. All inputs are equipped with pro- NC=
tection circuits against static discharge and tran- g° '";3;!‘3'
sient excess voltage. onnection

8
NC
1F
NC
1€

s-7070
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M54/74HC51

LOGIC DIAGRAM

24
28
DO— 2y
c —
20

$-7071

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
\'/ DC Input Voltage -0.51to Vgc+0.5 \
Vo DC Output Voltage -0.5to Vgc+0.5 \
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgnD DC V¢c or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \'Z
\] Input Voltage 0 to Vec \
Vo Output Voltage 0to Vge \"
. 74HC Series — 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr t¢ Input Rise and Fall Time Ve § 4.5V 0to 500 ns
6 V 0to 400
2/4 3y SGS-THOMSON
Y/, HICROELECTRONICS
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M54/74HC51

DC SPECIFICATIONS

Ta=25°C —40t085°C |-55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 — — |15 — |15 —
Voltage 4.5 3.15 —_ — 3.15 - 3.15 —_ \'
6.0 4.2 — — |42 — | 42 —
ViL Low Level Input 20 — — | 05 — | 05 — | 05
Voltage 4.5 — — |13 | — | 13| — |13 | V
6.0 - - 1.8 — 1.8 —_ 1.8
. \/] lo
VoH | High Level Output| 2.0 19 |20 — {19 — |19 —
Voltage 45| Vi —20 pA 44 | 45 — | 44 — | 44 — Vv
6.0 | or 59 | 6.0 — | 59 — [ 5.9 —
45| ViL -40mA | 418 | 431 | — (413 | — [410| —
6.0 -52mA | 568 | 5.8 — | 563| — |560| —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — |01
Voltage 45| Vi 20 pA — 0 0.1 — | 0.1 — |01 v
6.0 | or — 0 0.1 — |01 — [ 0.1
45| Vi 4.0 mA — |017 026 | — |033| — [ o040
6.0 52 mA — |018 {026 | — (033 | — |[o040
N Input Leakage 6.0 | V|=Vgc or GND — — [ 01| — +1 — +1 | 4A
Current
lcc | Quiescent Supply | 6.0 | V|=Vgc or GND — — 1 — 10 — 20 A
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C|_=15pF, Input t,=t;=6ns)
54HC and 74HC
Symbol P t: i
4 arameter Min. Typ. Max. Unit
:TLH Output Transition Time 4 8 ns
THL
tPLH Propagation Delay Time 10 18 ns
tPHL
AC ELECTRICAL CHARACTERISTICS (C =50pF, Input t,=t;=6ns)
Ta=25°C —40t085°C [-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
truH | Output Transition | 2.0 — 30 75 - 95 —| 110
TtHL | Time 45 — 8 15 — 19 — 22 | ns
6.0 - 7 13 — 16 - 19
tpLH | Propagation Delay| 2.0 — 52 | 105 — | 130 — | 155
tpHL | Time 4.5 — 13 21 — 26 — 33| ns
6.0 — 11 18 — 22 - 28
Cin Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 33 - - - - — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating

current consumption without load. (Refer to Test Circuit)

7.
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M54/74HC51

SWITCHING CHARACTERISTICS TEST CIRCUIT

’_r—vCC 6ns 6ns
—
v,
/ 30% cc
le 50./0 \
10%| ¥———GND
PG. |—e¢ tTHL f*-tTLH
v
)Lso'/.°”
Vour 50°%
10%
son L VoL
I b— tPHL toLH
$-10187 $-10179

TEST CIRCUIT Icc (Opr.)

PG.

son

CLI
$-10188

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 ‘;i SGS-THOMSON
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Lyz SSS-THOMSON

M54HC73
M74HC73

DUAL J-K FLIP FLOP WITH CLEAR

= HIGH SPEED

fmax = 60 MHz (TYP.) at Vo= 5V
= LOW POWER DISSIPATION

Icc = 2 pA (MAX.) at Tp = 25°C
= HIGH NOISE IMMUNITY

VNIH = VNIL = 28% Ve (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

m SYMMETRICAL OUTPUT IMPEDANCE
lloH| = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS73

DESCRIPTION

The M54/74HC73 is a high speed CMOS DUAL J-
K FLIP FLOP WITH CLEAR fabricated in silicon ga-
te C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption. Depending on the logic
level applied to J and K inputs, this device chan-
ges state on the negative going transition of clock
input pulse (CK). The clear function is accompli-
shed independently of the clock condition when the
clear input (CLR) is taken low. All inputs are equip-
ped with protection circuits against static dischar-
ge and transient excess voltage.

TRUTH TABLE

BIN
Plastic Package

M1 C1
Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
M54HC73 F1 M74HC73 C1
M74HC73 BIN M74HC73 M1
M74HC73 F1

F1
Ceramic Frit Seal Package*

g

__ INPUTS _ ourpuIs FUNCTION
CIR| J | K |[CK| a | @
L|XxX|x|x]|L|H CLEAR
H|L|L |} |Qn|Qn| NOCHANGE
H|L|H| Y H -
H|H|L|[Y|H]|L -
H|H|[H|[|QGn]|an TOGGLE
H | X “A_| an | Qn [ NO CHANGE
X: DON'T CARE

October 1988

PIN CONNECTIONS (top view)

1k i i 1
1R 2 ] 0
w [l 4 10
Vee [4 ] eno
2cK E 3 2K
ZCiR 6 )] 2
2) E o] 20

$-7108

FOR CHIP CARRIER
INFORMATION CONTACT SGS-THOMSON

1/5
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M54/74HC73

LOGIC DIAGRAM (1/2 of device show)

|

B S 7109
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \'

Vi DC Input Voltage -0.5t0 Vgc+0.5 \"

Vo DC Output Voltage —-0.5t0 Ve +0.5 \"

K DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

Icc or IgND DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2to 6 \
Vi Input Voltage 0to Vee \
Vo Output Voltage 0 to Vgc v
. 74HC Series - 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
i 2V 0 to 1000
tr tf Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400

2/5 c vy SGS-THOMSON
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M54/74HC73

DC SPECIFICATIONS

Ta=25°C —40t0 85°C |- 55t0125°C|
Symbol Parameter Vee| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max,
Vi | High Level Input | 2.0 15 — — |15 — |15 —
Voltage 4.5 315 | — — 315 | — (315 — v
6.0 42 —_ — | 42 — | 42 -
ViL Low Level Input | 2.0 — — | 05 — | 05 — | 05
Voltage 4.5 — — |13 | — |13 — | 135 | V
6.0 — — |18 — |18 — (18
\'/ I
Vou | High Level Output| 2.0 — 0 19 |20 | — [19 | — |19 | —
Voltage 45| Viy -204A |44 | 45 — |44 — | 44 — \"
6.0 or 5.9 6.0 — | 5.9 — | 5.9 —_
45| ViL | -40mA (418 [431 | — [413| — [410]| —
6.0 -52mA | 568 | 5.8 — | 563| — |560| —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — | 0.1
Voltage 45| V4 20 pA — 0 |01 — |01 — |01 \"
6.0 | or — 0 |01 — |01 — |01
45| Vi 4.0 mA — |o017 (026 | — [033| — | o040
6.0 5.2 mA — | 018|026 | — 033 | — | 040
I Input Leakage 6.0 [ V;=Vcc or GND - — | 01| — +1 - =1 | pA
Current
lcc | Quiescent Supply | 6.0 | V;=V¢c or GND — — 2 — 20 — 40 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C_=15pF, Input t;=t;=6ns)
54HC and 74HC
S 1 P t Unit
ymbo arameter Min. Typ. Max. n
tTLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time
tPHL (CK-Q, Q) 16 25 ns
tpLH Propagation Delay Time
tPRL (CLRQ, Q) 20 32 ns
fmMAX Maximum Clock Frequency 33 60 MHz
3/5
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M54/74HC73

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

Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH | Output 2.0 — 30 75 — 90 — | 110
tyH | Transition 4.5 - 8 15 — 18 — 22 | ns
Time 6.0 - 7 13 - 15 — 19
tpLy | Propagation Delay| 2.0 - 76 | 150 — | 190 — | 225
tpL | Time 45 — 19 30 - 38 —_ 45 | ns
(CK-Q, Q) 6.0 - 16 26 - 33 - 38
tPLH Propagation Delay| 2.0 -_ 96 | 185 — | 230 — | 280
tpHL | Time 4.5 - 24 37 — 46 — 56 | ns
(CLR-Q, Q) 6.0 - 20 31 - 39 - 48
fmax | Maximum Clock | 2.0 6 13 — 5 — 4 —
Frequency 4.5 30 52 — 24 —_ 20 — |MHz
6.0 35 61 — 28 — 23 —
tw) | Minimum Pulse 2.0 - 30 75 - 95 — 1| 110
twH) | Width (CK) 4.5 — 8 15 — 19 — 22 | ns
6.0 - 7 13 — 16 — 19
tw) [ Minimum Pulse 2.0 — 30 75 — 95 — | 110
Width (CL) 4.5 - 8 15 - 19 - 22 [ ns
6.0 - 7 13 - 16 - 19
ts Minimum Set-Up | 2.0 — 35| 100 — | 125 — | 150
Time 4.5 - 9 20 - 25 - 30 | ns
6.0 - 8 17 - 21 - 26
th Minimum Hold 2.0 - - 0 - 0 — 0
Time 4.5 — - 0 - 0 -_ 0| ns
6.0 - - 0 - 0 - 0
tRem | Minimum
Removal 2.0 - 5 50 - 65 - 75
Time 4.5 - 1 10 - 13 - 15| ns
6.0 - 1 9 — 11 — 13
CiN Input Capacitance —_ 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 42 — — _ _ — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating

current consumption without load. (Refer to Test Circuit)

Average operating current can be obtained by the following equation Igc (Opr.) = Cpp * Vg -« fin + lcc/2 (per FIF)

4/5
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M54/74HC73

SWITCHING CHARACTERISTICS TEST WAVEFORM

TEST CIRCUIT Icc(Opr)

/__— Vee
50

GND
Vee
50
GND
‘REM_| /—— VoH

$-10148

()
@ e
I
L J Q H—
P.G. qd CK

1" GND Qr_-
—-—

S$-10149

INPUT TRANSITION TIME IS THE SAME AS THAT IN
CASE OF SWITCHING CHARACTERISTICS TEST.

SWITCHING CHARACTERISTICS TEST WAVEFORMS

o]

CLR

—\

tw
————— GND

Vee
50% 50%

GND

VoH
50%
tPHL

VoL

VoH
50% \
VoL
tPLH

5$-10151

(K=Vee) .
[ cc
) 50% 50 %
ts th s h GND
! u
Vee
t
- /EDW/ \so /
GND
-"—‘-—‘TNL
VoL

o}

$-10150

o7 SGS-THOMSON
Y/, MICROELECTRONICS
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C_ SGS-THOMSON M54HC74
Y/, ICROELECTRONICS M74HC74

DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR

= HIGH SPEED

fmax = 53 MHz (TYP.) at Vcc= 5V
= LOW POWER DISSIPATION :
Icc = 2 uA (MAX) at T = 25°C
» HIGH NOISE IMMUNITY " 1 " |

VNIH = VNIL = 28% Vg (MIN.)

BIN F1
= OUTPUT DRIVE CAPABILITY Plastic Package  Ceramic Frit Seal Package
10 LSTTL LOADS A~
= SYMMETRICAL OUTPUT IMPEDANCE . M
lloHl = loL = 4 mA (MIN.)
M1 c1
- at:A:'%EELP ROPAGATION DELAYS Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
= WIDE OPERATING VOLTAGE RANGE
M54HC74 F1 M74HC74 C1
Vce (OPR) = 2V to 6V M74HC74 BIN M74HC74 M1
= PIN AND FUNCTION COMPATIBLE M74HC74 F1

WITH 54/74LS74

PIN CONNECTIONS (top view)
DESCRIPTION

The M54/74HC74 is a high speed CMOS DUAL D
TYPE FLOP WITH PRESETAND CLEAR fabricated
in silicon gate C2MOS technology. It has the same
high speed performance of LSTTL combined with
true CMOS low power consumption. A signal on the
D INPUT is transferred to the Q OUTPUT during the
positive going transition of the clock pulse. CLEAR
and PRESET are independent of the clock and ac-
complished by a low on the appropriate input. All
inputs are equipped with protection circuits againts
static discharge and transient excess voltage.

TRUTH TABLE Ty
INPUTS OUTPUTS o o
—— —{  FUNCTION g% # |§
CIR|PR| D |ck| @ | Q@ 2
L|H|X|X]|L]|H CLEAR
1cK 20
H{L[X|[X]H]L PRESET Ne NC
PR 2CK
L{L| x| x|H]|H — o c
H{H|L|4&|L|H - 10 R
H H H j H L - $-7003
NC=
H|H | X |7¥|Qn|Qn | NOCHANGE No mtemal
X: DON'T CARE Connection
October 1988 s

139



M54/74HC74

LOGIC DIAGRAM

cLock D& g
-4
PRESET D
CLEAR c& a
?
DATA
g
Q
$-7004 ] g
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \"
Vi DC Input Voltage -0.51t0 Vgc+0.5 Vv
Vo DC Output Voltage —0.5to Vgc+0.5 "
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature - 65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 Vv
\ Input Voltage 0to Ve \
Vo Output Voltage 0to Vge \'/
. 74HC Series — 40to 85
Ta Operating Temperature 54HC Series _55 10 125 °C
2V 0 to 1000
tn b Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
25 37 SGS-THOMSON
Y/. HICROELECTRONICS
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M54/74HC74

DC SPECIFICATIONS
Ta=25°C —40to0 85°C [-55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 15 — — |15 — |15 —
Voltage 45 315 | — — |3816| — |3816 | — \
6.0 4.2 - — 4.2 - 4.2 -
ViL | Low Level Input | 2.0 — — |05 — |05 — |05
Voltage 45 — — |13 | — |13 | — | 135 | V
6.0 — — |18 — |18 — |18
) Vi lo
VoH | High Level Output| 2.0 1.9 | 20 — |19 — |19 —
Voltage 45| V4 -20pA |44 | 45 — |44 — | 44 — v
6.0 | or 59 [6.0 — |59 — | 59 —
45| Vi | -40mA [4.18 (431 ]| — [413| — [410| —
6.0 -52mA | 568 |58 — | 563 | — |560 | —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — | 0.1
Voltage 45| Viy 20 pA — 0 |01 — | 0.1 — | o4 \"
B 6.0 or — 0 0.1 — 0.1 — 0.1
45 [ Vi 4.0 mA — (017|026 | — [033| — [o0.40
6.0 5.2 mA — 018|026 | — |033| — | o040
I Input Leakage 6.0 | V|=Vcc or GND — — [ +01| — +1 — +1 | pA
Current
lcc | Quiescent Supply | 6.0 | V|=Vgc or GND - — 20 — 20 — 40 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C|_=15pF, Input t, =t;=6ns)
54HC and 74HC
Unit
Symbol Parameter Min. Typ. Max. n
tTLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time
tu. | (CLOCK-Q, Q) 7 28 ns
tPLH Propagation Delay Time
. | (CLEAR-Q, Q) 23 36 ns
fMAX Maximum Clock Frequency 28 46 MHz
3/5
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M54/74HC74

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

Ta=25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Veec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
trH | Output 2.0 - 30 75 — 95 — | 110
TtHL | Transition 45 - 8 15 — 19 — 22 | ns
Time 6.0 — 7 13 — 16 — 19
tpLH | Propagation Delay| 2.0 - 80| 160 — | 200 — | 240
tpHL | Time _ 4.5 - 20 32 — 40 — 48 | ns
(CK-Q, Q) 6.0 - 17 27 — 34 — 41
tpLH | Propagation Delay| 2.0 — | 104 | 205 — | 255 — | 310
tpy | Time 45 - 26 41 — 51 - 62 | ns
(CLR, PR-Q, Q) 6.0 - 22 35 — 43 — 53
fmax | Maximum Clock | 2.0 5.4 12 — | 4.4 — | 36 -
Frequency 45 27 49 — 22 — 18 — |MHz
6.0 32 58 — 26 — 21 —
tw) | Minimum Pulse 2.0 — 30 75 - 95 — | 110
twH) | Width 45 — 8 15 - 19 - 22 | ns
(CK) 6.0 - 7 13 — 16 — 19
twiy | Minimum Pulse 2.0 —_ 40 | 100 — | 125 — | 150
Width 45 - 10 20 — 25 — 30| ns
(CLR, PR) 6.0 — 9 17 — 21 — 26
ts Minimum Set-Up | 2.0 - 35| 100 — | 125 — | 150
Time 45 — 9 20 — 25 — 30 | ns
6.0 - 8 17 — 21 — 26
th Minimum Hold 2.0 - — 0 - 0 — 0
Time 45 - - 0 - 0 - 0| ns
6.0 — - 0 — 0 — 0
trem | Minimum Remo-
val Time_ 2.0 - 45| 100 — | 125 — | 150
(CLR, PR) 45 — 12 20 — 25 — 30| ns
6.0 - 10 17 —_ 21 — 26
CiN Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 53 — - — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

Average operating current can be obtained by the following equation:

lecopry= Cpp * Viee * fin+Icc/2 for FLIP/FLOP

4/5 c SGS-THOMSON
Y/, MH@W@EILE%N@I]@S
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M54/74HC74

SWITCHING CHARACTERISTICS TEST WAVEFORM

TEST CIRCUIT lcc(Opr)

0 /_

VoL

— Vee
PR / 50
GND
[ Vee
CK 50%
n GND
REM
VoH
’ x
. [-_—-_ VCC VoL
R "
/ 50° $-10169/1
GND
/— VCC
cK 5o
GND
tREM Vo

$-10164

F2=F1/2

—® — Vee
F2 PR
D al—
PG. F1
+—{ Ck
al—
so[ |50l
2 |X CLR

T L

INPUT TRANSIENT TIME IS THE SAME AS THAT IN
CASE OF SWITCHING CHARACTERISTICS TEST.

S$-10161

SWITCHING CHARACTERISTICS TEST WAVEFORM (K=Vcc)

or.

(K=Vee)
Vee —/\ Ve
J 50% 50% / CLR 50% 50°%
AT ND
ts th s h GND Tw 6
I 4
Vee em— Vee
t —
GND v Ea——L L
- trLH j—o—'rm
v, — v
507 OH /—— oH
Q 50% Q 50% j 50%
toLH .w.l' | —— VoL !PHL TPLH Yo
ot ot
THL ﬂ/ﬂ"_ VOH VOH
5 Q 50% 50°%
T Vo e Vou
PLH t t
PLH ‘ PHL { $-10160 11
5-10162 /1
SGS-THOMSON 5/5
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ST = St

M54HC75
M74HC75

4-BIT D-TYPE LATCH

m HIGH SPEED
tpp = 15 ns (TYP.) at Vgc= 5V

= LOW POWER DISSIPATION
Icc = 2 uA (MAX.) at Tp = 25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Ve (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
llonl = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

m WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

m PIN AND FUNCTION COMPATIBLE
WITH 54/74LS75

DESCRIPTION

The M54/74HC75 is a high speed CMOS 4-BIT D-
TYPE LATCH fabricated in silicon gate C2MOS
technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
It contains two groups of 2-bit latches controlled
by an enable input (G1 « 2 or G3 -4). These two
latch groups can be used in different circuits.
Each latch has Q and Q outputs (1Q - 4Q and
1Q - 4Q). The data applied to the data input is
transfered to the Q and Q outputs when the ena-
ble input is taken high and the outputs will follow the
data input as long as the enable input is kept high.
When the enable input is taken low, the informa-
tion data applied to the data input is retained at the
outputs. All inputs are equipped with protection cir-
cuits against static discharge and transient excess
voltage.

TRUTH TABLE

INPUTS OUTPUTS
FUNCTION

D G Q Q

L H L H —

H H H L —

X L Qn Qn LATCH
X: DON'T CARE
October 1988

B1N
Plastic Package

M1 C1

F1
Ceramic Frit Seal Package

Micro Package Plastic Chip Carrier
ORDERING NUMBERS:

M54HC75 F1 M74HC75 C1
M74HC75 BIN M74HC75 M1
M74HC75 F1

PIN CONNECTIONS (top view)

S

@ [ ] 10
[ H 20
o [ i 25
63-4[¢ b 1.2
Yee [} [ ono
o [ [ 3@
w [ d 3
@ b] «a

S-687

FOR CHIP CARRIER
INFORMATION CONTACT SGS-THOMSON

1/4
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M54/74HC75

LOGIC DIAGRAM

10 2 16 1q 3p 2 10 54
t t
@, L DBy LI
t f
Ba By
202 1520 40 L 15 4q
t t
7] - Py ~
a 14 2Q ' 14 43
2, — %o

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \'
' DC Input Voltage -0.51t0 Vgc+0.5 \
Vo DC Output Voltage —0.5to Vec+0.5 \"
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgND DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 Vv
\/ Input Voltage 0 to Vgc \
Vo Output Voltage 0to Vec \"
. 74HC Series —40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr, t Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
2/4 K
rYL SGS-THOMSON
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M54/74HC75

DC SPECIFICATIONS
Ta=25°C —401t085°C |-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 — — (15 — (15 —
Voltage 45 3.15 — — 3.15 — [ 315 | — \"
6.0 4.2 — | — |42 — |42 | —
ViL Low Level Input | 2.0 — — | 05 — | 05 — | 05
Voltage 4.5 - — 1.35 — 1.35 — 1.35 \%
6.0 —_ — 1.8 — 1.8 — 1.8
" \/] lo
VoHn | High Level Output| 2.0 19 |20 — |19 — |19 —
Voltage 45| Viy -204A | 44 | 45 — |44 — |44 — \"
6.0 or 5.9 6.0 — 5.9 — |59 —
45| ViL | -40mA | 418 | 431 | — [413 ] — [410]| —
6.0 -52mA | 5.68 | 5.8 — | 563| — |560| —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — |01
Voltage 45 | Vi 20 pA — 0 0.1 — |01 — | 0.1 Vv
6.0 or — 0 0.1 — 0.1 — | 0.1
45| Vi 4.0 mA — |[017 026 | — |033 | — [o0.40
6.0 52 mA — 0.18 | 0.26 | — 033 | — | 040
I Input Leakage 6.0 | V|=Vgc or GND — — [ £01]| — +1 — +1 uA
Current
lcc | Quiescent Supply | 6.0 [ V;=Vgc or GND — - 2 - 20 - 40 | pA
Current

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

54HC and 74HC
mbol Paramet Unit

Sy meter Min. Typ. Max. n

tTLH Output Transition Time 4 8 ns

trHL

tPLH Propagation Delay Time

torL (DATA-Q, Q) 12 20 ns

tPLH Propagation Delay Time 15 25 ns

tPHL (GQ, Q)

;7 SGS-THOMSON 4
\Y/. mn@m@ﬁm‘@’m@s
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M54/74HC75

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

Ta=25°C —40t0 85°C |- 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit

Min. | Typ. | Max. | Min. | Max. | Min. | Max.

truy | Output Transition | 2.0 - 30 75 - 95 — | 110
TtHL | Time 45 - 8 15 — 19 — 22 | ns

6.0 - 7 13 - 16 - 19

tpLy | Propagation Delay| 2.0 — 60 | 120 — | 150 — | 180
tpHL Time _ 4.5 — 15 24 — 30 — 36 | ns

(DATA-Q, Q) 6.0 — 13 20 — 26 - 31

tpLH | Propagation Delay| 2.0 — 76 | 145 — | 180 — | 218
tPHL Time _ 4.5 — 19 29 — 36 — 44 | ns

(G-Q, Q) 6.0 — 16 25 — 31 — 38

tw(H) | Minimum Pulse 2.0 — 30 75 - 95 — | 110
Width (G) 45 - 8 15 — 19 — 22 | ns

6.0 — 7 13 — 16 — 19

ts Minimum Set-Up | 2.0 — 5 50 - 65 - 75
Time 4.5 — 1 10 — 13 — 15| ns

6.0 — 1 9 — 11 — 13

th Minimum Hold 2.0 — - 25 - 30 — 40
Time 4.5 — — 5 — 6 — 81| ns

6.0 — — 5 — 6 — 7
Cin Input Capacitance — 5 10 —_ 10 —_ 10 | pF
Cpp (*) | Power Dissipation — 48 — — — — — | pF

Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

SWITCHING CHARACTERISTICS TEST CIRCUIT TEST CIRCUIT I¢c (Opr)
VCC =5V
;A;
Vee Ly
[} 50% 50% cc
ts t s h, GNo 16 —
} ' e G1-2 N
G { son) { sou ) G634 X
—/ \__/ |\ P.G. 10 ' B
T o
R 30 ! —
— VoL 4D ~
tren You 4o
a
VoL S-10166 -
S-10165 INPUT WAVEFORM IS THE SAME AS THAT
IN CASE OF SWITCHING CHARACTERISTICS
TEST.
4/4 SGS-
IS7A mn@'g
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Lyy SGS-THOMSON

M54HC76
M74HC76

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

u HIGH SPEED
fmax = 60 MHz (TYP.) at Voo = 5V

= LOW POWER DISSIPATION
Icc = 2 pA (MAX.) at 25°C

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

= HIGH NOISE IMMUNITY
VNIH=VNIL= 28% Vcc (MIN).

s WIDE OPERATING VOLTAGE RANGE
Ve (OPR) = 2V to 6V

u PIN AND FUNCTION COMPATIBLE
WITH 54/74LS76

DESCRIPTION

The M54/74HC76 is a high speed CMOS DUAL J-K
FLIP FLOP fabricated in silicon gate C2MOS tech-
nology. It has the same high speed performance of
LSTTL combined with true CMOS low power con-
sumption. Depending on with the logic level at the
J and K inputs this device changes state on the ne-
gative going transition of the clock pulse. CLEAR
and PRESET are independent of the clock and are
accomplished by a logic low on the corresponding
input..All inputs are equipped with protection circuits
against static discharge and transient excess
voltage.

TRUTH TABLE

BIN
Plastic Package

F1
Ceramic Frit Seal Package

- s

C1
Micro Package Plastic Chip Carrier
ORDERING NUMBERS:

e

M54HC76 F1 M74HC76 C1
M74HC76 B1IN M74HC76 M1
M74HC76 F1

- ﬁnm’;ns = OgTPU;-s FUNCTION
LiH x| x{x|{ce]|n]| clear
HlL|x|x|x]|#n|L | PrEseT
Ll x| x| x|wul|Hn
H| H|L|L|[X|an|an [NocHANGE
HlH|L ||| |H
H{H|H|L|Y|lH|L
H|H|H|H|[Y|dOn|an| TOGGLE
H | H|[x ]| x| 4 ]an|an [NocHANGE

X: DON'T CARE

October 1988

PIN CONNECTIONS (top view)

S
ick ] b &
PR E H) a :] 10
ek
ictr [} L —Q\—_a Q
v [4 §| GND
vee 3 ] 2«
7K JEI? J a [] 2
N rTqcK —
zpR [] K @ d Za
2CCR [of ST

s 7077

FOR CHIP CARRIER
INFORMATION CONTACT SGS-THOMSON
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M54/74HC76

LOGIC DIAGRAM (1/2 Package)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t0 7 \"
Vi DC Input Voltage -0.51t0 Vgc+0.5 Vv
Vo DC Output Voltage -0.51t0 Vgc+0.5 v
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin +* 25 mA
Icc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mWe°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 Vv
\ Input Voltage 0to Vge \
Vo Output Voltage 0to Vge v
. 74HC Series -40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr t Input Rise and Fall Time Ve § 4.5V 0to 500 ns
6 V 0to 400
25 (37 SGS-THOMSON
V7. (ICROELECTRONICS
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M54/74HC76

DC SPECIFICATIONS
Ta=25°C —40to0 85°C | -55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 - — {15 — |15 —
Voltage 45 315 | — — |3816 | — | 315 | — v
6.0 4.2 - 4.2 — | 42 —
ViL | Low Level Input | 2.0 — — |05 — |05 — |05
Voltage 4.5 - - 136 | — |13 | — 135 | V
6.0 - — 1.8 - 1.8 — |18
Vou | High Level Output| 2.0 |—¥! lo 19 |20 | — [19 | — |19 | —
Voltage 45| Vi ~20pA |44 |45 | — (44 | — |44 | — | V
6.0 | or 59 |60 — | 59 — |59 —
45 | ViL —-40mA | 418 | 4.31 — | 413 | — |[410 | —
6.0 -52mA | 5.68 | 58 — | 563 — |560| —
VoL | Low Level Output | 2.0 — |00 |o1 — (01 — |01
Voltage 45| Viy 20 4A — |00 |01 — | o1 — |o1 | v
6.0 or — 0.0 | 0.1 — {041 — | 0.1
45| Vi 4.0 mA —_ 0.17 | 0.26 —_ 0.33 - 0.40
6.0 52 mA — (018026 | — 033 — |0.40
Iy Input Leakage 6.0 | V|=Vgc or GND - — (01| — | 10| — |£1.0{ sA
Current
Ilcc | Quiescent Supply | 6.0 | V,=Vgc or GND — - 2 - 20 — 40 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL=15pF, Input t,=t;=6ns)
54HC and 74HC
Symbol P: t
4 arameter Min. Typ. Max. Unit
trLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time
tPHL CLOCK-Q, Q 5 2 ns
tpLH Propagation Delay Time
ty. | CLR, PRQ,Q 20 31 ns
fmAX Maximum Clock Frequency 35 62 MHz
AC ELECTRICAL CHARACTERISTICS (Ci_=50pF, Input t;=t;=6ns)
Ta = 25°C —40t085°C |-55t0125°C
Symbol | Parameter |Vcc| Test Condition | S4HC and 74HC 74HC 54HC  |ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
2.0 — 30 7% | — 95 110
try | Output Transition | 4.5 - 8 15 - 19 22 | ns
trHL | Time 6.0 —_ 7 13 — 16 19
Propagation Delay| 2.0 —_ 76 | 145 — 180 220
tpry | Time _ 4.5 — 18 29 | — 36 44 | ns
tpH |(CK-Q, Q) 6.0 - 15 25 | — 31 38
3/5
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M54/74HC76

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta = 25°C —40to0 85°C |-55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Propagation Delay| 2.0 — 92 | 180 — 225 — 270
tpy [ Time 45 — 23 36 [ — 45 | — 54 | ns
tpHL | (CLR, PR-Q, Q) 6.0 — 20 31 — 38 — 46
Maximum Clock 2.0 6 14 — 5 —_ 4 —
fmax | Frequency 4.5 30 55 - 24 — 20 — [MHz
6.0 35 65 - 28 — 24 —
twH) Minimum Pulse 2.0 — 30 75 - 95 — 110
tW(L) Width (CLOCK) 4.5 _ 8 15 _ 19 —_ 22 ns
6.0 — 7 13 — 16 — 19
Minimum Pulse 2.0 - 30 75 — 95 — 110
tw Width (CLR, PR) | 4.5 — 8 15 — 19 — 22 | ns
6.0 — 7 13 — 16 — 19
Minimum 2.0 —_ 25 75 — 95 — 110
ts Set-up Time 4.5 — 6 15 | — 19 [ — 22 | ns
6.0 — 5 13 — 16 — 19
Minimum 2.0 - - 0 —_ 0 — 0
th Hold Time 4.5 - - 0 - 0 _ 0 | ns
6.0 — — 0 — 0 — 0
Minimum 2.0 - 35 | 100 — 125 - 150
trem | Removal Time 4.5 — 9 20 | — 25 [ — 30 | ns
(CLR, PR) 6.0 — 8 17 | — 21 — 26
CiN Input Capacitance — 5 10 — 10 | — 10 | pF
Cpp (*) | Power Dissipation - 47 - — — — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

TEST CIRCUIT Icc (Opr.)

__l___@ Vee
L

PR
—J af—

P.G +——q CK
— K al—

s0n CLR

$-10170

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST
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M54/74HC76

SWITCHING CHARACTERISTICS TEST WAVEFORM

_ ./ Vee cL Vee
CL } 50 501

GND GND

_ Vee CK Vee
CcK 50 50°%
GND
GND tREM o

L VoH Q

o Ve

VoL
S$-10169
$-10148
(K=Vee)
Vee CR —\ Vec
J 50% 50% 50% 50%
s Th ts th GND Tw GND
I 1 {
Vee 5= = v
J— t PR \ cc
GND N GND
- tTLH j—.-'rm.' w

1y VoL o /__ Vou
Q S0% 50% 50%
tpHL b VO L tpHL ,_.!_Z__._ VoL
—

t
PLH
e tTHL tTLH Vo v
_ 90% F‘ Q 'OH
[ 50% 50% 50%
10%| A7/ — \/
to 1PLH o tpLH tPHL o
S -1017 $-10172

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT

5/5
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Lyy SGS-THOMSON

M54HC77
M74HC77

4-BIT D-TYPE LATCH

m HIGH SPEED

tpp = 15 ns (TYP.) at Vgc= 5V
= LOW POWER DISSIPATION

lcc = 2 uA (MAX) at Tp = 25°C
» HIGH NOISE IMMUNITY

VNIH = VNIL = 28% Vcc (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
lloH| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS77

DESCRIPTION

The M54/74HC77 is a high speed CMOS 4-BIT D-
TYPE LATCH fabricated in silicon gate C2MOS
technology. It has the same high speed performan-
ce of LSTTL combined with true CMOS low power
consumption.

It contains two groups of 2-bit latches controlled
by an enable input (G1+2 or G3.4). These two latch
groups can be used in different circuits.

The data applied to the data inputs (1D, 2D, or 3D,
4D) are transfered to the Q outputs (1Q, 2Q, or 3Q,
4Q) respectively when the enable input (G1+2 or
G3-.4) is taken high. The Q outputs will follow the
data inputs as long as the enable input is kept high.
When the enable input is taken low, the informa-
tion data applied to the data inputs is retained at
the Q outputs. All inputs are equipped with protec-
tion circuits against static discharge and transient
excess voltage.

TRUTH TABLE

INPUTS OUTPUT FUNCTION
D G Q
L H L —
H H H -
X L Qn LATCH
X: DON'T CARE

October 1988

1

B1IN F1
Plastic Package =~ Ceramic Frit Seal Package

- s

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:

M54HC77 F1 M74HC77 C1
M74HC77 BIN M74HC77 M1
M74HC77 F1

PIN CONNECTIONS (top view)

o [ ~ ] o
o [f ] 20
63-43 7 61-2
vee [4 "] eno
w B 3 e
w0 [y o] 30
ne [ )] <a

s-7118

FOR CHIP CARRIER
INFORMATION CONTACT SGS-THOMSON

1/4
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M54/74HC77

LOGIC DIAGRAM

—_ 3 —_—
6122 7 63-4 @b
< P a ?b

1 14

10 1 302> —yWao

s-7119

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
\ DC Input Voltage —-0.5t0 Vcc+0.5 Vv
Vo DC Output Voltage —0.5t0 Vgc+0.5 Vv
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
lcc or IgND DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t0 6 \"
Vi Input Voltage 0 to Vge \
Vo Output Voltage 0 to Vee \Y
. 74HC Series - 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
t, t Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V Oto 400

2/4
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M54/74HC77

DC SPECIFICATIONS
Ta=25°C —40t0 85°C | -55t0125°C
Symbol Parameter Veec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
VIH High Level Input | 2.0 15 — — |15 — |15 —
Voltage 4.5 315 | — — | 815 — |815 | — \"
6.0 4.2 — — |42 — |42 —
ViL Low Level Input | 2.0 —_ — | 05 — |05 — 105
Voltage 4.5 — — |13 | — |13 | — [135( V
6.0 - - 1.8 - 1.8 —_ 1.8
i Vi lo
Vo | High Level Output| 2.0 19 |20 — |19 — |19 —
Voltage 45 | Vi -20 4A 44 | 45 — | 44 — | 44 — \
6.0 | or 59 | 6.0 — |59 — |59 —
45| Vit | -40mA [418 (431 | — [413| — |410]| —
6.0 -52mA | 568 |58 — | 563 — |[560| —
VoL | Low Level Output | 2.0 — 0 0.1 — | 0.1 — |01
Voltage 45| Vi 20 pA — 0 |o01 — |01 — |01 v
6.0 or — 0 0.1 — [ 0.1 — [ 01
45 | Vi 4.0 mA — 0.17 | 0.26 - 0.33 —_ 0.40
6.0 52 mA — 1018|026 | — 033 | — | 040
Iy Input Leakage 6.0 | V|=Vgc or GND — — [£01]| — =1 — +1 | A
Current
lcc | Quiescent Supply | 6.0 | V|=Vcc or GND —_ - 2 —_ 20 - 40 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Voo =5V, Ta=25°C, C_ = 15pF, Input t,=t;=6ns)
54HC and 74HC
Symbol P t
y arameter Min. Typ. Max. Unit
:TLH Output Transition Time 4 8 ns
THL
tPLH Propagation Delay Time
tpiL | (DATAQ) 2 20 ns
tPLH Propagation Delay Time
15 25 ns
tPHL (G-Q)
AC ELECTRICAL CHARACTERISTICS (C| =50pF, Input t;=t;=6ns)
Ta=25°C —40t085°C | - 55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH | Output Transition | 2.0 - 30 75 - 95 —| 110
Tty | Time 4.5 - 8 15 - 19 — 22| ns
6.0 — 7 13 - 16 — 19
tpLH | Propagation Delay| 2.0 —_ 60 | 120 — | 150 — | 180
tpyL | Time 4.5 — 15 24 — 30 — 36 | ns
(DATA-Q) 6.0 — 13 20 - 26 — 31
tpLy | Propagation Delay| 2.0 - 75| 145 — | 180 — | 218
tpyL | Time 45 - 19 29 - 36 - 44 | ns
(G-Q) 6.0 — 16 25 — 31 - 38
SGS-THOMSON 3/a
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M54/74HCT77

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tw(H) | Minimum Pulse 2.0 — 30 75 — 95 —| 110
Width (G) 45 — 8 15 - 19 — 22 | ns
6.0 — 7 13 — 16 — 19
ts Minimum Set-Up | 2.0 — 5 50 — 65 — 75
Time 4.5 — 1 10 — 13 — 15| ns
6.0 — 1 9 — 11 — 13
th Minimum Hold 2.0 — — 25 - 30 — 40
Time 4.5 — — 5 - 6 — 8| ns
6.0 - — 5 - 6 - 7
CiN Input Capacitance — 5 10 — 10 - 10 | pF
Cpp (*) | Power Dissipation - 27 — - — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Igc (Opr.)
WAVEFORM
Vee= SV
A
Vee tVee
o 50°% 50% /_
+—— GND G1-2
ts th ) ts th G34 10 |—
G / 5o~/.\ (so"/. ) e P.G 10 20—
___j \_/ tw \-— GND 20 30—
—.t_h- ‘L VoH 3D Lo
a 4D
Y VoL
tPHL
S-1067 5-10168 —
INPUT WAVEFORM IS THE SAME AS THAT IN CASE
OF SWITCHING CHARACTERISTICS TEST.
44 N7 SGS-THOM
/. mﬂu@@EmE@m@?mﬂ?@'g
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Lyz S55-THOMSON

M54HC85
M74HC85

4-BIT MAGNITUDE COMPARATOR

m HIGH SPEED
tpp = 24 ns (TYP.) at Vcc= 5V

= LOW POWER DISSIPATION
Icc = 4 uA (MAX,) at Tp = 25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Vcc (MIN,)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
|loH| = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

u PIN AND FUNCTION COMPATIBLE
WITH 54/74LS85

DESCRIPTION

The M54/74HC8S5 is a high speed CMOS 4-BIT MA-
GNITUDE COMPARATOR fabricated in silicon ga-
te C2MOS technology. It has the same high speed
performance of LSTTL combined with true CMOS
low power consumption. This comparator compa-
res two 4-bit words and provides a high voltage le-
vel on one of the A>Bout, A=Bout and A<Bout
outputs. The comparing bit number is easily expan-
ded by cascading several devices as shown in the
typical application. All inputs are equipped with pro-
tection circuits against static discharge and tran-
sient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

BIN
Plastic Package

M1
Micro Package

Plastic Chip Carrier

F1
Ceramic Frit Seal Package

N

L

C1

ORDERING NUMBERS:

M54HC85 F1
M74HC85 B1N
M74HC85 F1

M74HC85 C1
M74HC85 M1

INPUT OuTPUT

PIN CONNECTIONS (top view)

B3 [
a<8 N [
A=B IN d
>8N[4
A>B ouT [3
A=8 0UT [

A< oUT ]

eND  [d]

S

=) Tt

| €-3 B 5 3

=T

NC=
No Internal
Connection

A<B IN

83
NC
Vee

5756

vee
A3
B2
A2
Al
B1
A0

BO

B2
A2
NC
A1
B1

October 1988
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M54/74HC85

TRUTH TABLE

CASCADING INPUTS | OUTPUTS
COMPARING 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 A1>B1 X X X X H L L
A3=B3 A2=B2 A1=B1 A0>B0 X X X H L L
L L L H H L
X X H L L H
A3=B3 A2=B2 A1=B1 A0=B0 L H L L H L
H L L H L L
H H L L L L
A3=B3 A2=B2 A1=B1 A0<BO X X X L H L
A3=B3 A2=B2 A1<B1 X X X X L H L
A3=B3 A2<B2 X X X X X L H L
A3<B3 X X X X X X L H L
X: DON'T CARE
LOGIC DIAGRAM
83!
SN
5 B

COMPARING,
INPUTS

a8 2

asg 2

CASCADING,
INPUTS

A>B

1L
1; |

7
T
i

s-7%7

SINdino

2/5
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M54/74HC85

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \'
\'/ DC Input Voltage —0.5to Voc+0.5 \
Vo DC Output Voltage —0.5to Vgc+0.5 v
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
lcc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2to 6 \'
\] Input Voltage 0 to Vec \"
Vo Output Voltage 0 to Vge \"
. 74HC Series — 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr, t Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
DC SPECIFICATIONS
Ta=25°C —40to 85°C | -55t0125°C
Symbol Parameter Veec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 — — |15 — |15 -
Voltage 4.5 3.156 - -_ 3.15 — 3.15 - \
6.0 4.2 — — |42 — | 42 -
ViL | Low Level Input | 2.0 - — | 05 — |05 — | 05
Voltage 4.5 - —_ 13 | — 136 | — 136 (| V
6.0 -_— — 1.8 —_— 1.8 -_— 1.8
. Vi lo
Vo | High Level Output| 2.0 1.9 |20 — [ 1.9 — |19 —
Voltage 45 | Viy ~20 pA 4.4 45 - 4.4 — 4.4 — Vv
6.0 or 5.9 6.0 — [ 5.9 — |59 —
45| Vi | -40mA (418 [431 | — |413 [ — |410| —
6.0 -52mA | 568 |58 — | 563| — |560( —
3/5
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M54/74HC85

DC SPECIFICATIONS (Continued)

Ta=25°C —40to0 85°C (- 55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
V| 1
VoL | Low Level Output | 2.0 ! o — 0 0.1 — | 01 — |01
Voltage 45 | Vi 20 pA — 0 0.1 — | 041 — | 041 \
6.0 or — 0 0.1 — 0.1 — 0.1
45| ViL 4.0 mA — |017 {026 | — [033 | — | 0.40
6.0 52 mA — |018 | 026 | — |033| — | 040
h Input Leakage 6.0 [ V|=Vcc or GND — — | %01 | — +1 — +1 A
Current
Icc | Quiescent Supply | 6.0 | V|=V¢c or GND — - 4 — 40 — 80 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc=5V, TA=25°C, C_=15pF, Input t;=t{=6ns)
54HC and 74HC
Symbol Parameter Min. Typ. Max. Unit
tTLH Output Transition Time 4 s ns
trHL
tPLH Propagation Delay Time
ti. | (A, B, - OUT) % “ e
tpLH Propagation Delay Time
tPHL (CASCADE - OUT) 12 20 ns
AC ELECTRICAL CHARACTERISTICS (C|_=50pF, Input t,=t;=6ns)
Ta=25°C —40t085°C [-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trtn | Output 2.0 — 30 75 — 95 — | 110
TtHL | Transition 4.5 — 8 15 — 19 — 22 | ns
Time 6.0 — 7 13 — 16 — 19
tpLH | Propagation Delay| 2.0 — | 112 ] 230 — | 290 — | 345
tpHL | Time 45 — 28 46 — 58 — 69 [ ns
(A, B, - OUT 6.0 —_ 24 39 — 49 - 59
tPLH Propagation Delay| 2.0 — 60 | 120 — | 150 — | 180
tpyL | Time 45 — 15 24 — 30 — 36 | ns
(CASCADE-OUT) | 6.0 — 13 20 — 26 — 31
CiN Input Capacitance — 5 10 —_ 10 — 10 | pF
Cpp (*) | Power Dissipation — 28 — — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s of internal equivalent capacitance which is calculated from the opera-
ting current consumption without load. (Refer to Test Circuit)

Average operating current can be obtained by the following equation: lccopry= Cpp * Ve * fin+lcc

4/5 ‘ SGS-
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M54/74HC85

SWITCHING CHARACTERISTICS TEST WAVEFORM

TEST CIRCUIT Icc (Opr.)

Vee =5V
6ns 6ns cc S
A
z S0 Vee 1
INPUT 50% \
10% e GND Vee
tTLH 'TH A<B
———r— o A>B —
o7 VoH P.G. A=8B
IN-PHASE 50 OUTPUTS —
ouTPUT on - —
: oL I |oTHER
tPLH tPHL ' |INPUTS —
/— VoH GND
OUT-OF -PHASE 50%
OUTPUT / v b
tpHL tpLH o S0 —
INPUT WAVEFORM IS THE SAME AS THAT IN CASE
$-10173 OF SWITCHING CHARACTERISTICS TEST.
TYPICAL APPLICATION
N-BIT CASCADE CONNECTION
A-DATA
/\
(LSB) (M38)
IlOAiI Af A3 Af AS A6 A7 1-{ .{ ll'\
A>By—> > - - — > ——>A>Boyurt
A=BiN— HC85 HC85 - — > HC85 —A=Bour
A<BN —> > -~ - > ——A<BQuT
B0 B1 B2 B3 L B586B7 0 ... Bn
Lss MSB
B-DATA
$-10175
LSB= LOWEST SIGNIFICANT BIT MSB = MOST SIGNIFICANT BIT
CASCADING INPUTS OUTPUTS
COMPARING INPUTS
A>B | A=B | A<B |A>B | A=B | A<B
(A)>(8B) X X X H L L
H L L H L L
(A)=(B) X H X L H L
L L H L L H
(A)<(B) X X X L L H
X: DON'T CARE
Ly7 SGS-THOMSO! 555
Y/. $ICROELECTRONICS
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ST e

M54HC86
M74HC86

QUAD EXCLUSIVE OR GATE

= HIGH SPEED
tpp = 13 ns (TYP.) at Vgc= 5V

= LOW POWER DISSIPATION
lcc = 1 4A (MAX) at TA = 25°C

m HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Ve (MIN.)

s OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
lloH| = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

» WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

m PIN AND FUNCTION COMPATIBLE
WITH 54/74LS86

DESCRIPTION

The M54/74HC86 is a high speed CMOS QUAD
EXCLUSIVE OR GATE fabricated in silicon gate
C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
Input and output buffer are installed, which ena-
bles high noise immunity and stable output.

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT —— -

BIN F1
Plastic Package Ceramic Frit Seal Package
e @

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:

M54HC86 F1 M74HC86 C1
M74HC86 B1N M74HC86 M1
M74HC86 F1

PIN CONNECTIONS (top view)

[ b Vee
18 [ b] <8

&A

2A

=

LY

[

P
T ([T

28 38

€3

2v 3A

IOl
(=]

GND 8] 3Y

0

LA
NC
A]
NC
38

$-7027
NC=

No Internal
Connection

October 1988
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M54/74HC86

LOGIC DIAGRAM

A
Y
8 $-7026
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
" DC Input Voltage -0.51t0 Vgc+0.5 Vv
Vo DC Output Voltage —0.5to Vgc+0.5 v
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t0 6 \"
\/ Input Voltage 0to Voo v
Vo Output Voltage 0 to Vee Vv
. 74HC Series - 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
t b Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400

2/4
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M54/74HC86

DC SPECIFICATIONS

Ta=25°C —40t085°C |-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 15 — — |15 — |15 —
Voltage 4.5 316 | — — | 815 | — |815 | — \
6.0 4.2 — — | 42 — {42 —
Vi Low Level Input | 2.0 — — |05 — |05 — |05
Voltage 4.5 - — 1.35 — 136 | — 1.35 \
6.0 - — 1.8 — 1.8 —_ 1.8
. Vi lo
VoH | High Level Output| 2.0 19 |20 — |19 — |19 —
Voltage 45| Vi -20 pA 4.4 4.5 — | 44 — | 44 — \"
6.0 or 5.9 6.0 — 5.9 — 5.9 —
45| ViL | -40mA (418 [431 | — |413| — [410| —
6.0 -52mA | 5.68 | 5.8 - 563 — |560 | —
VoL | Low Level Output | 2.0 — 0 |01 — |01 — |01
Voltage 45 | Vi 20 4A — 0 |01 — |01 — |01 v
6.0 or - 0 0.1 —_ 0.1 — |01
45 | ViL 4.0 mA — |017|026 | — [033| — [o0.40
6.0 5.2 mA — 1018 1026 | — | 0.33 — | 0.40
Iy Input Leakage 6.0 | V|=Vgc or GND — — | 01| — +1 — =1 | pA
Current
lcc | Quiescent Supply [ 6.0 | V|=Vcc or GND — — 1 — 10 — 20 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc=5V, TA=25°C, C_=15pF, Input t,=t;=6ns)
54HC and 74HC
Unit
Symbol Parameter Min. Typ. Max. ni
tTLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time 12 20 ns
tPHL
L3y SGS-THOMSON 8i4
Y/. $1CROELECTRONICS
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M54/74HC86

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

Ta=25°C —-40t085°C (-55t0125°C
Symbol Parameter Vecc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. [ Min. | Max. | Min. | Max.
truH | Output 2.0 — 30 75 — 95 — | 110
tyHL | Transition 4.5 - 8 15 — 19 - 22 | ns
Time 6.0 — 7 13 — 16 — 19
tpH | Propagation Delay| 2.0 — 64 | 120 — | 150 — | 180
tpHL | Time 4.5 —_ 16 24 - 30 — 36 | ns
6.0 — 14 20 — 26 — 31
CiN Input Capacitance - 5 10 - 10 - 10 | pF
Cpp (*) | Power Dissipation — 34 — — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation. lcc(opr)=Cpp*Vec fin +lcc/4 (per Gate).

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
o
Vv,
v / 30 cc
—Ycc VIN 50%% N
SW 107 L__ GND
E" © —4 tTLH tTHL
| | v
30 OH
Vour 50°%
(SW =GND)
PG. 10% e VoL
- tPLH -1 tPHL
50 L c
0 L —_ VoH
| Voutr o /
(SW = Vee) S0% /
$-10219 VoL
~ tPHL tPLH

$-10220

TEST CIRCUIT Icc (Opr)

P.G.

$-10221

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4
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‘ SGS-THOMSON M54HC107
Y/, ICROELECTRONICS M74HC107

DUAL J-K FLIP FLOP WITH CLEAR

= HIGH SPEED
fmAax = 58 MHz (TYP.) at Vgc = 5V

s LOW POWER DISSIPATION

Icc = 2 kA (MAX.) at To = 25°C
= HIGH NOISE IMMUNITY

VNIH = VNIL = 28% Vcc (MIN.)
m OUTPUT DRIVE CAPABILITY

10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE \é@e M
lloH| = loL = 4 mA (MIN.)

BiN F1
Plastic Package Ceramic Frit Seal Package

M1 ci
- tBPt:A:l CtEELPROPAGATION DELAYS SO Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
= WIDE OPERATING VOLTAGE RANGE
M54HC107 F1 M74HC107 C1
Vcc (OPR) = 2V to 6V M74HC107 BIN M74HC107 M1

= PIN AND FUNCTION COMPATIBLE M74HC107 F1
WITH 54/74LS107

PIN CONNECTIONS (top view)

DESCRIPTION
The M54/74HC107 is a high speed CMOS DUAL v ~ y
J-K FLIP-FLOP fabricated in silicon gate C2MOS — ce
technology. It has the same high speed performance 13 E Q e
of LSTTL combined with true CMOS low power con- cK
sumption. These flip-flop are edge sensitive to the clock 10 E 3w 3 1eK
input and change state on the negative going transi- :
tion of the clock pulse. Each one has independent J, w4 b 2k
K, CLOCK, and CLEAR inputs and Q and Q outputs. = CSL
CLEAR is independent of the clock and accomplished 2a s * b 2c
by a logic low on the input. All inputs are equipped _ cx all
with protection circuits against static discharge and 20 s R , El 2K
transient excess voltage. oo [ ol
TRUTH TABLE e
INPUTS OUTPUTS
CLEAR | CLOCK | J K Q Q
L X X X L H ek
H R L L | NO CHANGE :i
H Ba L H L H NC
H 2 H| o[ n | L et
H Y H H TOGGLE = - o
NC= 252 aR
H 4 X X | NO CHANGE No Internal
X: DON'T CARE Connection
October 1988 1/5
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M54/74HC107

LOGIC DIAGRAM (1/2 Package)

o

3 [
J
?
- i S5-6980
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \

" DC Input Voltage —-0.5t0 Vgc+0.5 Vv

Vo DC Output Voltage -0.5t0 Vcc+0.5 \"

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

Icc or lanDp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 \
Vi Input Voltage 0to Vcc \
Vo Output Voltage 0 to Vgo \
. 74HC Series — 40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0°to 1000
tr b Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
25 (37 SGS-THOMSON
Y/, MICROELEGTRONICS
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M54/74HC107

DC SPECIFICATIONS

Ly7, S5S;THOMSON

Ta=25°C —40to0 85°C (- 55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 15 — — |15 — |15 —
Voltage 4.5 3.15 — - 3.15 - 3.15 - Vv
6.0 4.2 — — |42 — | 42 —
ViL Low Level Input 2.0 — — |05 — |05 — | 05
Voltage 4.5 — — |13 | — |13 — [135 | V
6.0 — — |18 — |18 — |18
. \/ lo
VoH | High Level Output| 2.0 19 |20 — (19 — (1.9 —
Voltage 45| Vi -204A (44 |45 | — |44 | — |44 | — | V
6.0 | or 59 |6.0 — [ 5.9 — | 5.9 —
45| ViL | -40mA [418 (431 | — [413| — [410]| —
6.0 -52mA | 5.68 | 5.8 — |563| — |560| —
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — |01
Voltage 45 Viy 20 A — 0 0.1 — |01 — |01 Vv
6.0 or — 0 0.1 — |04 — |01
45| Vi 4.0 mA — |017 (026 | — [033 | — | o040
6.0 52 mA — 018|026 | — [033| — |[o040
Iy Input Leakage 6.0 | V|=Vgc or GND — — [ 01| — +1 - =1 | pA
Current
lcc | Quiescent Supply | 6.0 [ V|=Vcc or GND — — 2 — 20 — 40 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Tao=25°C, C = 15pF, Input t,=t;=6ns)
54HC and 74HC
Symbol Parameter
4 Min. Typ. Max. Unit
:TLH Output Transition Time 4 8 ns
THL
tPLH Propagation Delay Time
tPHL (CLOCK-Q, Q) 18 2 ns
tPLH Propagation Delay Time
. | (CLEARQ, Q) 24 36 ns
fMAX Maximum Clock Frequency 34 58 MHz
INPUT AND OUTPUT EQUIVALENT CIRCUIT
Vee
INPUT -——- - outpuT
5-46929
3/5
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M54/74HC107

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

Ta=25°C —40to0 85°C | -55t0125°C
Symbol Parameter Veec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
truH | Output Transition | 2.0 — 30 75 — 95 — | 110
TrHL | Time 4.5 — 8 15 — 19 — 22 | ns
6.0 — 7 13 — 16 — 19
tpLH | Propagation Delay| 2.0 — 77 | 165 — | 205 — | 250
tpHL | Time _ 4.5 - 21 33 — M — 50 | ns
(CLOCK-Q, Q) 6.0 - 18 28 — 35 — 43
tpLy | Propagation Delay| 2.0 — | 116 | 220 — | 275 — | 330
tpyL | Time _ 45 —| 29| 44 —| 85| —| 66]|ns
(CLEAR-Q, Q) 6.0 - 25 37 — 47 — 56
fmax | Maximum Clock | 2.0 6 14 —| 48 —| 40 —
Frequency 4.5 30 50 — 24 — 20 — |MHz
6.0 35 58 — 28 - 24 —
tw) | Minimum Pulse 2.0 - 40 [ 100 — | 125 — | 150
Width (CLEAR) | 4.5 —| 10| 20| —| 25| —| 30| ns
6.0 — 9 17 — 21 — 26
tw) | Minimum Pulse 2.0 — 30 75 — 95 — | 110
twH) | Width (CLOCK) 4.5 _ 8 15 —_ 19 - 22 | ns
6.0 — 7 13 — 16 - 19
ts Minimum Set-Up | 2.0 — 30 75 — 95 — | 110
Time 4.5 — 8 15 — 19 — 22 | ns
6.0 -_— 7 13 - 16 - 19
th Minimum Hold 2.0 — — 0 — 0 — 0
Time 4.5 — — 0 — 0 — 0| ns
6.0 - - 0 — 0 — 0
trem | Minimum 2.0 — — 25 — 30 - 40
Removal Time 4.5 — — 5 — 6 — 8| ns
(CLEAR) 6.0 — — 5 — 6 — 7
Cin Input Capacitance — 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation — 46 — — - — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

Average operating current can be obtained by the following equation.

|cc(°pr) =Cpp+Veefin +Icc/2 per FIF

4/5 x
&7, ST
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M54/74HC107

SWITCHING CHARACTERISTICS TEST WAVEFORM

o]

Vee Vee
50%% CLR 50°% \
Th Ts h GND Tw GNOD
+ {
. Vee — vee
Dw/_\ so & \ /
GND ———— 6nD
o ATLH -'—--—'THL
e You — Vou
50% Q 50%
" 10% (™ Ko VO tpHL VoL
- T *ﬂ Vo Vou
S0°%
50% [ 50%
10%| VoL — - v
teHL tPLH ! ot
PLH $-10213

S -10212

SWITCHING CHARACTERISTICS TEST WAVEFORMS

TEST CIRCUIT Icc (Opr.)

GND
Vee
50%
GND
t
REM
M /_ VoH
VoL
$-10148

r-{ A)— VCC
L )
CLR
—J ar—
PG. ¢ CK
L K ol—
500 3 L
ND
$-10214
TRANSITION TIME OF INPUT WAVEFORM IS THE
SAME AS THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST.

37, SESTHOMSON
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Lyz S5S-THOMSON

M54HC109
M74HC109

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

= HIGH SPEED
fmax = 60 MHz (TYP.) at Ve = 5V

= LOW POWER DISSIPATION
Icc = 2 pA (MAX.) at T = 25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28% Vg (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
llonl = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS109

DESCRIPTION

The M54/74HC109 is a high speed CMOS DUAL
J-K FLIP-FLOP WITH PRESET AND CLEAR fabri-
cated in silicon gate C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.

In accordance with the logic level on the J and K
input is device changes state on positive going tran-
sitions of the clock pulse. CLEAR and PRESET are
independent of the clock and accomplished by a
low logic level on the corrisponding input.

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT

il

B1N
Plastic Package Ceramic Frit Seal Package

o A~

g

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:
M54HC109 F1 M74HC109 C1
M74HC109 BIN M74HC109 M1
M74HC109 F1

INPUT --- - ouTPUT

PIN CONNECTIONS (top view)

TeR [ ~ i vee
u g -] 2CR
® [ [ 24
1ck [¢ b 2k
PR [ ] 2ck
Qg E]EP_R
T [ [ 20
ono [o -] 2%

2]
2K
NC
2CK
2PR

1K
1CK
NC
1PR
1Q

$-7222
NC=

No Internal
Connection

1Q
GND
NC
2Q
2Q

October 1988
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M54/74HC109

TRUTH TABLE

__ _ INPUTS _ OUTPUTS— FUNCTION
CLR PR J K cK Q Q
L H X X X L H CLEAR
H L X X X H L PRESET
L L X X X H H
H H L H & Qn Qn NO CHANGE
H H L L 4 H
H H H H ry H
H H H L & Qn Qn TOGGLE
H H X X A Qn Qn NO CHANGE
X: DON'T CARE

LOGIC DIAGRAM

(1/2 package)

PRESET

CLEAR

I

CLoCcK —Dc

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \"
Vi DC Input Voltage -0.51t0 Vgc+0.5 v
Vo DC Output Voltage -0.51to Vec+0.5 \"
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgND DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

2/4
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M54/74HC109

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter “Value Unit
Vee Supply Voltage 2t0 6 \"
" Input Voltage 0 to Vgc \
Vo Output Voltage 0 to Vcc \"
. 74HC Series —40to 85 o
Ta Operating Temperature 54HC Series _5510 125 C
2V 0 to 1000
tr t Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6 V 0to 400
DC SPECIFICATIONS
Ta=25°C —40t085°C (- 55t0125°C
Symbol Parameter Veec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 - — |15 — [ 15 -
Voltage 4.5 315 | — — |316| — |315 | — \"
6.0 4.2 — — | 42 — | 42 —
ViL | Low Level Input | 2.0 - — |05 — |05 — |05
Voltage 4.5 — — 1.35 — 135 | — 1.35 \
6.0 —_ — 1.8 - 1.8 — 1.8
) Vi lo
VoH | High Level Output| 2.0 19 |20 — |19 — [ 1.9 —
Voltage 45| Viy -20pA |44 |45 — |44 — |44 - \
6.0 or 5.9 6.0 — 5.9 — 5.9 —
45| Vi | -40mA [4.18 [431 | — |413| — |410| —
6.0 -52mA | 5.68 | 5.8 - 5.63 — 5.60 —_
VoL | Low Level Output | 2.0 — 0 0.1 — |01 — |01
Voltage 45 Vi 20 pA —_ 0 0.1 — 0.1 — |01 \"
6.0 or — 0 0.1 — 0.1 — 0.1
45 | ViL 4.0 mA — |017 | 026 | — |033| — | 040
6.0 52 mA — |018|026 | — |033| — | 040
Iy Input Leakage 6.0 | V|=Vgc or GND - — | 01| — +1 - 1 | pA
Current
lcc | Quiescent Supply [ 6.0 [ V|=Vcc or GND — — 2 — 20 — 40 A
Current
(37, SGS-THOMSON 314
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M54/74HC109

AC ELECTRICAL CHARACTERISTICS (Vcc=5V, TA=25°C, C=15pF, Input tr=tf=6ns)

54HC and 74HC
Unit
Symbol Parameter Min. Typ. Max.
tTLH Output Transition Time 4 s ns
trHL
tPLH Propagation Delay Time 29
ty. | (CLOCK-Q, Q) 18 ns
tPLH Propagation Delay Time
. | (CLR-Q, PR-Q, Q) 21 38 ns
fMAX Maximum Clock Frequency 33 63 MHz
AC ELECTRICAL CHARACTERISTICS (C|_=50pF, Input t;=t;=6ns)
Ta=25°C —40t0 85°C |- 55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tytH | Output 2.0 —| 30| 75 —| 9| —| 110
TtuL | Transition 4.5 - 8 15 - 19 —_ 22 | ns
Time 6.0 — 7 13 — 16 — 19
tpLH | Propagation Delay| 2.0 — 80| 165 — | 205 — | 250
tpHL | Time _ 4.5 - 21 33 — M - 50 | ns
(CLOCK-Q, Q) 6.0 — 18 28 — 35 — 43
tPLH Propagation Delay| 2.0 — 90 | 190 — | 240 — | 285
tpHL Time 4.5 - 24 38 —_ 48 - 57 | ns
(CLR, PR-Q, Q) 6.0 — 21 32 - 41 — 48
fMax | Maximum Clock | 2.0 6 15 — | 48 — 4 —
Frequency 4.5 30 57 — 24 — 20 — |MHz
6.0 35 67 - 28 — 28 -
tw) Minimum Pulse 2.0 — 30 75 — 95 — | 110
twH) | Width 4.5 — 8 15 — 19 - 22 | ns
(CLOCK) 6.0 — 7 13 — 16 — 19
tw) | Minimum Pulse
Width 2.0 - 30 75 — 95 — | 110
(CLR, PR) 4.5 — 8 15 — 19 — 22 | ns
6.0 — 7 13 — 16 — 19
ts Minimum Set-Up | 2.0 — 30 75 — 95 — | 110
Time 45 — 8 15 — 19 - 22 | ns
6.0 _ 7 13 - 16 —_ 19
th Minimum Hold 2.0 — — 0 — 0 — 0
Time 4.5 — — 0 — 0 - 0| ns
6.0 — — 0 — 0 — 0
tRem | Minimum 2.0 —| 40| 100 —| 125 —| 150
Removal Time 4.5 — 10 20 — 25 — 30 | ns
(CLR, PR) 6.0 — 9 17 — 21 — 26
CiN Input Capacitance — 5 10 — 10 - 10 | pF
Cpp (*) | Power Dissipation — 47 — — — — — | pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the following equation Igc (Opr.) = Cpp+Vee finelcc/2 (per FF)

4/5 SGS-
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M54/74HC109

SWITCHING CHARACTERISTICS TEST WAVEFORM

/___.. Voo
50°/

GND

/_ Vee
50°%

'REM

GND

$-10164

CK

/—'—' Vee
#50%
——————— GND
Vo Vee
50°%
: GND
REM

$-10169/1

Vee -/ Vee
Jork 50% 50 % CLR 50 50% \_
™ GND
_ "\ Vee
CK PR 50%
tw
- Vou
Q@ Q 50% 50%
tPHL 1‘/ Vou
_ VoH
e Q 50% 50°%
a— VoL
tPLH tPHL
S -10215/1 y $-10172
TEST CIRCUIT I¢cc (Opr.)
=—®- Vec
PR
J ar—
PG +—1—q CK
— k al—
500 CLR L
$-10170

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

ﬁss

GS-THOMSON
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Lyz SUS;THOMSON

M54HC112
M74HC112

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

u HIGH SPEED
fmax= 59 MHz (Typ.) at Vcc= 5V
LOW POWER DISSIPATION
Icc = 2pA at Tp = 25°C

= HIGH NOISE IMMUNITY
VNIH=VNIL= 28% Vcc (MIN.)

m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
|lonl = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DEALYS
tPLH = tPHL

m WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2 to 6V

m PIN AND FUNCTION COMPATIBLE
WITH 54/74LS112

DESCRIPTION

The M54/74HC112 is a high speed CMOS DUAL
J-K FLIP-FLOP WITH PRESET AND CLEAR fabri-
cated in silicon gate C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The M54HC112/M74HC112 dual JK flip-flop fea-
tures individual J, K, clock, and asynchronous set
and clear inputs for each flip-flop. When the clock
goes high, the inputs are enabled and data will be
accepted. The logic level of the J and K inputs may
be allowed to change when the clock pulse is high
and the bistable will function as shown in the truth
table. Input data is transferred to the input on the
negative going edge of the clock pulse. All inputs
are equipped with protection circuits against sta-
tic discharge and transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT OouTPUT

BiIN F1

Plastic Package Ceramic Frit Seal Package

M1 C1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:
M54HC112 F1 M74HC112 C1

M74HC112 BIN M74HC112 M1
M74HC112 F1

PIN CONNECTIONS (top view)

ick [ B Ve
w BT LE e
uo Bl LI o B I oy
wR [H— 2K
1a [d { a 2
@ BH Y a E| 2)
2 [y %ikm a E R
6N [ bl 2

NC= o 2
No Internal
Connection

NC
20
2PR

October 1988
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M54/74HC112

TRUTH TABLE

INPUTS OUTPUT
p— p— " = o a FUNCTION
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 Ra Qn Qn NO CHANGE
H H H L Y L H
H H L H A H L
H H H H A Qn Qn TOGGLE
H H X X ry Qn Qn NO CHANGE
X: DON'T CARE

LOGIC DIAGRAM (1/2 Package)

PRESET

CLEAR

o|

J_Do_

5-7076

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 Vv
Vi DC Input Voltage -0.5t0 Vgc+0.5 Vv
Vo DC Output Voltage -0.5t0 Vgc+0.5 \"
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgnD DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C.

25 (57 SGS-THOMSON
Y/. RsﬂﬂG@(@.‘E.[.L?ég?@ﬂ(GS
182




M54/74HC112

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 Vv
\ Input Voltage 0 to Vce \
Vo Output Voltage 0to Vce Vv
. 74HC Series -40to 85 o
Ta Operating Temperature 54HC Series _5510 125 C
2V 0 to 1000
tr, tf Input Rise and Fall Time Vce § 4.5V Oto 500 ns
6 V Oto 400
DC SPECIFICATIONS
Ta=25°C —40t0 85°C |-55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viy | High Level Input | 2.0 1.5 - — |15 — [ 15 —_
Voltage 4.5 3.15 —_ - 3.15 — 3.15 —_ \'
6.0 4.2 - — |42 — |42 —
ViL | Low Level Input | 2.0 — | — |os — |os | — |os5
Voltage 4.5 - _ 135 | — 1356 | — 135 | V
6.0 — — |18 — |18 — | 1.8
V| I
Vou | High Level Output| 2.0 — 0 19 |20 | — [19 | — |19 | —
Voltage 45| V4 —-20pA | 44 | 45 — |44 — | 44 — v
6.0 or 5.9 6.0 — 5.9 — 5.9 —
45| ViL | -40mA [4.18 [431| — [413| — [410| —
6.0 -52mA | 5.68 |58 — |563| — |[560 | —
VoL | Low Level Output | 2.0 — (00 |01 — | 041 — (04
Voltage 45 | V4 20 pA — |00 |01 — |01 — |01 \"
6.0 ( or — |00 |01 — | 0.1 — |01
a5 | Vi 4.0 mA — |017 |026 | — | 033 | — |0.40
6.0 5.2 mA —_ 0.18 | 0.26 - 0.33 — 0.40
h Input Leakage 6.0 | V|=Vgc or GND — — [ %01 — | 10| — [£1.0| pA
Current
lcc | Quiescent Supply | 6.0 | V;=Vcc or GND — — 2 — 20 — 40 | 4A
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C_=15pF, Input t;=t;=6ns)
54HC and 74HC
Unit
Symbol Parameter Min. Typ. Max.
tTLH Output Transition Time 4 8 ns
rHL
tPLH Propagation Delay Time 16 25 ns
tPHL (CLOCK-Q, Q)
tPLH Propagation Delay Time
PR, CLEAR - Q, Q 20 31 ns
fmAx Maximum Clock Frequency 33 58 MHz
437, S6S-THOMSON CL
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M54/74HC112

AC ELECTRICAL CHARACTERISTICS (C|_=50pF, Input t;=t;=6ns)

Ta = 25°C —40t085°C | -55t0125°C
Symbol Parameter |Vcc| Test Condition 54HC and 74HC 74HC 54HC | ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH | Output Transition | 2.0 — 22 75 — 95 110
tyHe | Time 45 — 8 15 — 19 22 | ns
6.0 — 7 13| — 16 19
tpLH | Propagation Delay| 2.0 — 76 | 150 - 190 | . 225
tpHL | Time _ 45 — 19 30 [ — 38 45 | ns
(CLOCK-Q, Q) 6.0 - 16 26 | — 33 38
tpLH | Propagation Delay| 2.0 — 92 | 180 — 225 270
tpyL | Time _ 4.5 — 23 36 | — 45 54 | ns
(PR, CLR-Q, Q) 6.0 — 20 31 — 38 46
fmax | Maximum Clock | 2.0 6 183 | — 4.8 — 40 —
Frequency 4.5 30 53 — 24 — 20 — |MHz
6.0 35 62 | — 28 — 24 —
tw) | Minimum Pulse 2.0 — 30 7% | — 95 110
tW(L) Width (CLOCK) 4.5 — 8 15 — 19 22 ns
6.0 — 7 13 - 16 19
twH) | Minimum Pulse 2.0 — 30 7% | — 95 110
Width CLEAR 4.5 — 8 15 — 19 22 | ns
PRESET 6.0 — 7 183 | — 16 19
ts Minimum Set-up | 2.0 — 30 7% | — 95 110
Time 4.5 -_ 8 15 —_ 19 22 | ns
J, K 6.0 — 7 183 | — 16 19
th Minimum Hold 2.0 — — 0 _ 0 —_ 0
Time 4.5 - - 0 - 0 - 0 | ns
’ J, K 6.0 — — 0| — 0| — 0
tRem | Minimum Removal| 2.0 — 40 | 100 — 125 —_ 150
Time (CLEAR, 4.5 - 10 20 | — 25 | — 30 | ns
PRESET) 6.0 — 9 17 | — 21 — 26
Cin Input Capacitance — 5 10 — 10 10 | pF
Cpp (*) | Power Dissipation — 54 | — — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.
Average operating current can be obtained the following equation:
Iccopn= Cpp * Vee - fin+Icc/2 (for 1 Flip/Flop).

45 ‘ SGS-THOMSON
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M54/74HC112

SWITCHING CHARACTERISTICS TEST WAVEFORM

(K= vCC) v
/— VYec
] 50% 50% }
ts th is th Gno
. Vee
GND
- T j—-—'ma
Vo
Q 50%
- 10% tont k. VoL
PLH o tTHL Ty
_ 0% F -
[ 50%
10%) v
|, _teHL tPLH o
$-10162
/_—— VCC
CLR 50°%
} GND
. Vee
CK 50%
GND
tREM
L VOH
Q
VoL
5-10148

50%

50%

tw
=
ﬁ‘so'r. ,f
w |
—
Q /
50% 50%
tPHL TR
Q
50% 50%
tPun | tPHL
$-10172
_ {——_ VCC
PR #-50%.
—+——— GND
[— VCC
cK 50%
GND
tREM
VoH
° \__
VoL
$-10169/1

Vec

Ve

GND

Vou

Vou

VoH

Vou

TEST CIRCUIT Icc (Opr.)

>

500

LT 4

$-10216

J ab—
CK

K al—
CLR

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST
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£ SGS-THOMSON M54HC113
Y7, MiCROELECTRONICS M74HC113

DUAL J-K FLIP FLOP WITH PRESET

= HIGH SPEED

fwax= 64 MHz (Typ.) at Voo = 5V
LOW POWER DISSIPATION .
Icc = 2pA at Tp = 25°C Bl
14 :
m HIGH NOISE IMMUNITY 1 !

VNIH=VNIL= 28% V¢ (MIN.) BIN F1

» OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package
10 LSTTL LOADS L ~

» SYMMETRICAL OUTPUT IMPEDANCE W M
[loH! = loL = 4 mA (MIN.) M1 c1

m BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier
tpLH = tPHL ORDERING NUMBERS:

M54HC113 F1 M74HC113 C1
. %VAEE(&,%ER:T;’\:SG\I/OLTAGE RANGE M74HC113 B1IN M74HC113 M1

M74HC113 F1
= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS113

PIN CONNECTIONS (top view)

Y4
1 CLOCK E Z] vee
1K E E 2 CLOCK
1 [ ] 2x
1 PRESET [ SRS
[ | 2PresET
DESCRIPTION 12 [l E] 2q
The M54/74HC113 is a high speed CMOS DUAL i - 26
J-K FLIP FLOP WITH PRESET fabricated in sili- one !
con gate C2MOS technology.
It has the same high speed performance of LSTTL
combined with true CMOS low power consumption. gzofg
This circuit offers individual J, K, set, and clock in- ° o

puts. These monolithic dual flip-flops are designed
so that when the clock goes HIGH, the inputs are
enabled and data will be accepted. The logic level 1 s 2k
of the J and K inputs may be allowed to change N g Ne
when the clock pulse is HIGH and the bistable will 1PRESET]+ g 23
function as shown in the thruth table as long as mi- NC ’ og  we
nimum set-up times are observed. Input data is 1Q <[ 2PReseT
transferred to the outputs on the negative-going ed-

ge of the clock puise.
All inputs are equipped with protection circuits NC=

o
against static discharge and transient excess No Internal 73N
Connection
voltage.
October 1988 1/6
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M54/74HC113

TRUTH TABLE

INPUTS OUTPUT
FUNCTION
PR CK Q Q
L X H L PRESET
H 1 Qn Qn NO CHANGE
H A L H
H R H L
H A Qn Qn TOGGLE
H 4 Qn Qn NO CHANGE
X: DON'T CARE
LOGIC DIAGRAM
& o—>0— oo
L%— ? D D 5
R O—Dc—
~DO—DO—>O——O q
K
L DD
] g ¢
5 oo o] S
—
%F—a
2/6 Lyy SGS-
Y/, M]I]@@'IIEPEgTI’[Q"@
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M54/74HC113

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \
' DC Input Voltage -0.51t0 Vgc+0.5 \
Vo DC Output Voltage —0.5t0 Vgc+0.5 \

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 25 mA

Icc or IgnD DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-

der these condition is not implied.

(*) 500 mW = 65° derate to 10 mW/°C from 65°C to 85°C for plastic package
(*) 500 mW = 65° derate to 12 mW/°C from 100 to 125°C for frit-seal package

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 Vv
Vi Input Voltage 0 to Vo Vv
Vo Output Voltage 0to Vce Vv
. 74HC Series —40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr b Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6V 0to 400

INPUT AND OUTPUT EQUIVALENT CIRCUIT

INPUT -— -

ﬂ SGS-THO

3/6

MSON
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M54/74HC113

DC ELECTRICAL CHARACTERISTICS

Ta=25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Vee| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 — — 1.5 — 1.5 —
Voltage 4.5 3.15 | — — {3815 — |3815 | — Vv
6.0 4.2 — - 4.2 —_ 4.2 —
ViL | Low Level Input | 2.0 — — |05 — |05 — |05
Voltage 4.5 — — 135 | — 135 | — 135 | V
6.0 — — 1.8 — 1.8 — 1.8
. ) lo
Von | High Level Output| 2.0 1.9 |20 — |19 — |19 —
Voltage 45| Vi —20 pA 44 | 45 — |44 — | 44 - Vv
6.0 or 5.9 6.0 — 5.9 — 5.9 —
45| ViL | -40mA [4.18 (431 | — [413| — [410]| —
6.0 -52mA | 568 |58 — | 563| — |560| —
VoL | Low Level Output | 2.0 — |00 |01 — | 01 — (01
Voltage 45 | Vi 20 pA — 0.0 |01 — {01 — |01 \"
6.0 or — [00 |01 — |01 — |01
45 | Vi 4.0 mA — (017|026 | — |033| — |0.40
6.0 5.2 mA — (018|026 | — |033| — | 0.40
I Input Leakage 6.0 [ V|=Vgcor GND — — | 01| — | £1.0| — | £1.0| pA
Current
lcc | Quiescent Supply | 6.0 | V;=V¢c or GND — — 2 — 20 — 40 | pA
Current
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C = 15pF, Input t,=t;=6ns)
. 54HC and 74HC
Symbol Parameter
v Min. Typ. Max. Unit
tTLH Output Transition Time
tTHL 4 8 ns
tPLH Propagatlon_pelay Time 14 23 ns
tPHL (CLOCK-Q, Q)
tpHL Propagation Delay Time
(PRESET-Q, Q) 17 27 ns
fmax Maximum Clock Frequency 35 64 MHz
46 SGS-THOMSON
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M54/74HC113

AC ELECTRICAL CHARACTERISTICS (C=50pF, Input tr=t{=6ns)

Ta = 25°C —40to0 85°C |-55t0125°C
Symbol Parameter |Vcc| Test Condition 54HC and 74HC 74HC 54HC  |ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ttn | Output Transition | 2.0 — 30 75 — 95 110
tyHL | Time 4.5 - 8 15 - 19 22 | ns
6.0 — 7 183 [ — 16 19
tpLy | Propagation Delay| 2.0 — 68 | 135 | — 170 205
tpHL | Time _ 4.5 — 17 27 —_ 34 41 | ns
(CLOCK-Q, Q) 6.0 - 14 23 | — 29 35
tpLH | Propagation Delay| 2.0 - 80 | 160 | — | 200 240
tpHL | Time _ 4.5 — 20 32| — 40 48 | ns
(PRESET-Q, Q) 6.0 — 17 27 | — 34 41
fmax | Maximum Clock | 2.0 6.4 15 | — 5.2 — 4.2 -
Frequency 45 32 58 | — 26 — 21 — |MHz
6.0 38 68 | — 31 — 25 —
tw) | Minimum Pulse 2.0 - 30 7% [ — 95 110
tw | Width (CLOCK) 45 — 8 15 | — 19 22 | ns
6.0 - 7 13 - 16 19
twy | Minimum Pulse 2.0 — 30 75 — 95 110
Width PRESET 4.5 — 8 15 | — 19 22 | ns
6.0 - 7 183 | — 16 19
ts Minimum 2.0 — 25 75 | — 95 110
Set-up Time 45 — 5 15 — 19 22 | ns
J, K 6.0 — 4 13 | — 16 19
th Minimum 2.0 — — 0 — 0 — 0
Hold Time 4.5 - — — 0 — 0 — 0 | ns
J, K 6.0 — — 0l — 0| — 0
tREM Minimum 2.0 — 0 0 - 0 — 0
Removal Time 4.5 — 0 0 — 0 - 0| ns
(PRESET) 6.0 - 0 0 — 0| — 0
CiN Input Capacitance — 5 10 - 10 10 | pF
Cpp (*) | Power Dissipation — 38 — — — pF
Capacitance

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

Average operating current can be obtained by the following equation:
lccpr= Cpp * Vec - fin+lcc/2 (for 1 Flip/Flop).

(N7 SGS-THOMSON 5/6
Y/, MICROELECTRONICS
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M54/74HC113

SWITCHING CHARACTERISTICS TEST WAVEFORM

J

v
v Vee
— tw —
K 50% CK 50%
GND GND

ol

or K 50% %
s th s th
1

cc -\ Vee
PR 0% {sov \

GND \_|T/ GND

cc

, -t
-'—~—'m|. tre
Vou — Vou
Q 50%
: ‘PNL b VO L 'PHL Vou
PLH 1
T_;'— VoH VoH
a 50% \
Vou em—— VoL
tPLH tpLH

$-10217 $-10218

TEST CIRCUIT Icc (Opr.)

T
DD—*D

QF—
5-10705

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

.
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‘ SGS-THOMSON M54HC123
Y/, ICROELECTRONICS M74HC123

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

= HIGH SPEED
tpp= 28 ns (TYP) at Vcc =5V

= LOW POWER DISSIPATION
STANDBY STATE Icc=4 #A (MAX.) at Tp=25°C
ACTIVE STATE Igc =200 4A (TYP) at Vg =5V

= HIGH NOISE IMMUNITY

BIN F1
VNiH = VNIL = 28% Ve (MIN) Plastic Package Ceramic Frit Seal Package
m OUTPUT DRIVE CAPABILITY - A

10 LSTTL LOADS w M

m SYMMETRICAL OUTPUT IMPEDANCE

_ — M1 c1

lloHl = loL = 4 mA (MIN.) Micro Package Plastic Chip Carrier
= BALANCED PROPAGATION DELAYS ORDERING NUMBERS:

tPLH = tPHL M54HC123 F1 M74HC123 C1
= WIDE OPERATING VOLTAGE RANGE M74HC123 BIN M74HC123 M1

Vee (OPR) = 2V to 6V M74HC123 F1

m WIDE OUTPUT PULSE WIDTH RANGE

twout=120ns ~ 60s over at Vcc=4.5V PIN CONNECTIONS (top view)
m PIN AND FUNCTION COMPATIBLE —_

WITH 54/74LS123 Ty D 2| vee
DESCRIPTION 18 ] 8] B irextcext
The M54/74HC123 is a high speed CMOS MONO- TCLR Bl CTR b 1 cext
STABLE multivibrator fabricated with silicon gate _ 3
C2MOS technology. It achieves the high speed ope- e [ b a
ration similar to equivalent LSTTL while maintai- s —F 70
ning the CMOS low power dissipation. There are 2 E—L o i e
two trigger inputs, A INPUT (negative edge) and 2cext g TR [ 7o
8 INPUT (positive edge). These inputs are valid for eexT )
rising/falling signals, (t-t¢l sec). zrexticext ]~y &
The device may also be triggered by using the CLR GND Bl 4 Ty
input (positive-edge) because of the Schmitt-trigger
input; after triggering the output maintains the MO- st

NOSTABLE state for the time period determined
by the external resistor Rx and capacitor Cx. Ta-
king CLR low breaks this MONOSTABLE STATE.
If the next trigger pulse occurs during the MONO-
STABLE period it makes the MONOSTABLE pe-
riod longer. Limit for values of Cx and Rx:

Cx: NO LIMIT

Rx: Vog= 2.0V 5K to 1MQ
Vco= 3.0V 1KQ to 1MQ

1CEXT
1
NC
20
2CR

s-7186

All inputs are equipped with protection circuits NC= Ex % Qs 2
against static discharge and transient excess g° Internal 4=
onnection
voltage
October 1988 1/8
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M54/74HC123

TRUTH TABLE

INPUTS OUTPUTS
= — — NOTE
A B CcL Q Q
RA H H I niy OUTPUT ENABLE
X L H L H INHIBIT
H X H L H INHIBIT
L 4 H L - OUTPUT ENABLE
L H 4 JL ar OUTPUT ENABLE
X X L L H INHIBIT
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \
A DC Input Voltage —0.5to Voc+0.5 Vv
Vo DC Output Voltage —-0.5t0o Vcc+0.5 \"
ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgnDp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to 6 \%
\/ Input Voltage 0 to Ve \
Vo Output Voltage 0to Vgc \'/
. 74HC Series —-40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
tr, t Input Rise and Fall Time (CLR only) Vce § 4.5V 0to 500 ns
6 V 0to 400
Cx External Capacitor NO LIMITATION
Rx External v 3 Vv 5K to 1M
Resistor cC 3 v 1K to 1M 0
28 37 SGS-THO
Y/, NMiCROELECTRONICS
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M54/74HC123

SYSTEM DIAGRAM
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M54/74HC123

BLOCK DIAGRAM

Dx
- I
Cx . Rx !
_rhlu—«—:P—‘—Vcc
14 15
Cx Rx/Cx 1

134

e
-

B —

4 —

——2a

12

$-10091/1 CLR

Note:
(1) Cx, Rx, Dx are external components.
(2) Dx is a clamping diode

t= (Voc—0.7)+Cx/20mA

surge current.

The external capacitor is charged to Vcg in the stand-by state, i.e. no trigger. When the supply
voltage is turned off Cx is discharged mainly through an internal parasitic diode (see figures).
If Cx is sufficiently large and Vgc decreases rapidy, there will be some possibility of damaging
the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and
V¢ decrease slowly, the surge current is automatically limited and damage the |.C. is avoided.
The maximum forward current of the parasitic diode is approximately 20 mA. In cases where Cx
is large the time taken for the supply voltage to fall to 0.4 Vgc can be calculated as follows:

In cases where t5 is too short an external clamping diode is required to protect the I.C. from the

Dx
I A
Cx | px |
LA
6 7
Cx Rx/Cx
B¢
-9
A —d
D
12 _
——aQ

_Tl1

$-10092/1 CLR

FUNCTIONAL DESCRIPTION

Stand-by state

The external capacitor, Cx, is fully charged to Vg
in the stand-by state. Hence, before triggering, tran-
sistor Qp and Qn (connected to the Rx/Cx node)
are both turned off. The two comparators that con-
trol the timing and the two reference voltage sour-
ces stop operating. The total supply current is
therefore only leakage current.

Trigger operation
Triggering occurs when:

1st) Ais “low” and B has a falling edge;

2 nd) B is “high” and A has a rising edge;

3 rd) Adis low and B is high and C1 has a rising
edge.

After the multivibrator has been retriggered com-
parator C1 and C2 start operating and Qn is tur-
ned on. Cx then discharges through Qn. The
voltage at the node R/C external falls.

4/8 Ly, SGS-THOMSON

When it reaches VRgfL the output of comparator
C1 becomes low. This in turn resets the flip-flop
and Qn is turned off.

At this point C1 stops functioning but C2 continues
to operate.

The voltage at R/C external begins to rise with a
time constant set by the external components Rx,
Cx.

Triggering the multivibrator causes Q to go high
after internal delay due to the flip-flop and the ga-
te. Q remains high until the voltage at R/C exter-
nal rises again to VRerH. At this point C 2 output
goes low and O goes low. C 2 stops operating. That
means that after triggering when the voltage R/C
external returns to VRerH the multivibrator has re-
turned to its MONOSTABLE STATE. In the case
where Rx « Cx are large enough and the dischar-
ge time of the capacitor and the delay time in the
I.C. can be ignored, the width of the output pulse

tw (out) is as follows:

tw(ouT)=0.46 Cx « Rx

MICROELECTRONICS
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M54/74HC123

FUNCTIONAL DESCRIPTION (Continued)

Re-trigger operation

When a second trigger pulse follows the first its ef-
fect will depend on the state of the multivibrator.
If the capacitor Cx is being charged the voltage le-
vel of R/C external falls to Vrefl again and Q re-
mains high i.e. the retrigger pulse arrives in a time
shorter than the period Rx « Cx seconds, the ca-
pacitor charging time constant. If the second trig-
ger pulse is very close to the initial trigger pulse
itis ineffective; i.e., the second trigger must arrive
in the capacitor discharge cycle to be ineffective.

DC SPECIFICATIONS

Hence the minimum time for a second trigger to
be effective depends on Vgc and Cx.

Reset operation

CL is normally high. If CL is low, the trigger is not
effective because Q output goes low and trigger
control flip-flop is reset.

Also transistor Op is turned on and Cx is charged
quicky to Vgg. This means if CL input goes low,
the IC becomes waiting state both in operating and
non operating state.

Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vee | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 — — |15 — |15 —
Voltage 45 3.15 - - 3.15 — 3.15 - \'
6.0 4.2 — — | 42 — |42 -
Vi Low Level Input | 2.0 — — |05 — | 05 — |05
Voltage 45 - — 1.35 - 1.35 — 135 | V
6.0 -_ - 1.8 - 1.8 —_ 1.8
) Vi lo
Von | High Level Output| 2.0 1.9 |20 — [ 1.9 — |19 —
Voltage 45 V)= |loy=-20pA| 4.4 | 45 — |44 — |44 — \"
(Q, Q Output) 6.0 | VIH= 59 | 6.0 — |59 — |59 —
45| ViL |loy=—-4mA|4.18 | 431 | — [413 | — |410 ]| —
6.0 loH=-5.2mA| 3.68 | 580 | — | 563 | — | 560 | —
VoL | Low Level Output | 2.0 — |00 |oO1 — |01 — 1041
Voltage 45| V= | lo,.=20pA | — | 0.0 | 01 — |01 — |01 v
(Q, Q Output) 6.0 | V= — |00 |oO.1 — | 0.1 — |01
45| ViL | lo,=4mA | — 017026 | — |033| — | 040
6.0 lo,.=52mA| — | 018|026 | — | 033 | — | 0.40
N Input Leakage 6.0 | V|=Vcc or GND — — | 01| — | 10| — | 1.0 4A
Current
N R/C Terminal 6.0 | Vi=Vcc or GND - — | 05| — | £50| — | =10 | pA
Off-State Current
Icc | Quiescent Supply | 6.0 | V|=Vcc or GND — — 4 - 40 — 80 | uA
Current
Icc’ | Active State (1) 2.0 | Vj=Vgc or GND — 40 | 120 | — | 160 | — | 200 | pA
Supply Current 4.5 Pins 2, 14 — 0.1 0.3 - 0.4 — 0.5 [ mA
6.0 ViIN=Vccr2 — (02| 06| — | 08| — 1.0 [ mA
(1): Per Circuit
Ly7 SGS-THOMSON 558
Y/, HICROELECTRONIGS
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M54/74HC123

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

54HC and 74HC
Symbol Parameter Min. Typ. Max. Unit
tTLH Output Transition Time 4 8 ns
tTHL
tPLH Propagation Delay Time 27 41 ns
tpHL (A.B-Q,Q
tPLH Propagation Delay Time _
ti. | (CLEAR, TRIGGER - Q, Q) 2 4 ns
tpLH Propagation Delay Time
i | (CLEAR - Q, Q) 2 33 ns
AC ELECTRICAL CHARACTERISTICS (C_ =50pF, Input t;=t;=6ns)
Ta=25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vcc| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. [ Max. | Min. | Max.
trLH | Output Transition | 2.0 - 30 75 — 95 — | 110
tyHL | Time 4.5 — 8 15 — 19 — 22 | ns
6.0 - 7 13 - 16 — 19
tpLH | Propagation Delay| 2.0 — | 124 | 240 — | 300 — | 360
tpy | Time _ 45 — 31 48 — 60 — 72 | ns
(A,B-Q, Q) 6.0 — 26 41 — 51 — 61
tpLn | Propagation Delay| 2.0 — | 136 | 265 — | 335 — | 400
tpHL | Time (CLR 4.5 — 34 53 — 66 — 80 | ns
TRIG - Q, Q) 6.0 - 29 45 - 56 - 68
tpLy | Propagation Delay| 2.0 — | 100 | 195 — | 245 — | 295
tepL | Time 45 —| 25| 39| —| 49| — | 59| ns
(CLR-Q, Q) 6.0 — | 21| 38| —| 42| — | s0
ter Minimum 4.5 | Cx=100pF — 70 — — — - -
Retrigger 6.0 | Rx=1KQ — | 6| =] = =| = —=|"™
Time
4.5 | Cx=0.014F — 10| —| —=| —=| = | —
6.0 | Rx=1KQ —Jos| =| =| = =] =1|*
Atwour | Output Pulse
Width Error _ 1 %
Between Circuits * - - - - I
in Same Package
twout | Output Pulse Cx=0
(Min) | Width 45 | Re=1kn il B el Il Bl el el
twouT | Output Pulse 4.5 | Cx=100pF 1.0
Width Rx = 10kQ I S I A A A o
45 | Cx=0.1p
Rx = 100k = A T T T T s
6/8 N7 SGS-THOMSON
Y/, MICROELECTRONICS
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M54/74HC123

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
twH) | Minimum Pulse - 40 | 100 — | 125 — | 150
twe) | Width — | 10| 20| —| 25| — | 30 |ns
(Trigger) — 9 17 - 21 — 26
twiy | Minimum Clear — 30 75 — 95 — | 110
Pulse Width - 8 15 — 19 - 22 | ns
—_ 7 13 - 16 — 19
CiN Input Capacitance - 5 10 — 10 — 10 | pF
Cpp (*) | Power Dissipation _ _ _ _ _ _
Capacitance 13 PF

Note (*) Cpp is defined as the value the IC’s of internal equivalent capacitance which is calculated from the operating

twouT - Cx Characteristics (Typ)

G -6370
twour ‘——.E Ve =45V
(ps) :ICL=W HFI [
3
10
T — ﬂ
2 [ RX=1MQ T I ;
10
B
— T LI nlill
1 RX =100 1l
10
+ AT
RX=10K 1 H Hi—
1
F— RX=1KQ 3 it
v LI - -
0 W 10 10° CX(pF)

KYI. %%égﬁlzgm@u@'g

current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained by the equation hereunder.
lcc(opr)=Cpp * Vee - fin+lcc’ Duty/100 +Icc/2 (per monostable)

(Icc’: Active Supply Current)
(Duty: %)

tr - Voc Characteristics (Typ)

6-637N

ter T\=25°C =

(ms)
CX=0.01pF
1
\\
N.CX=100pF
0.1
(V] 1 2 3 4 5 6 7 vCC( V)
7/8
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M54/74HC123

(TYR)

0.6

0.5

0.4

Output Pulse Width Constant,
K-Supply Voltage Rx= 10kQ2

G-6369
\\
e CX=[.0F
CX=01p
4 5 VoV

TEST CIRCUIT Icc (Opr)

PG

Vee
e e
—] 2CL al—
18
1A ia —

son L rx/cx
2cx 20—
2RX/CX

1cX 26—
2R
28

GND

$-10029

TRANSITION TIME OF INPUT WAVEFORM IS
THE SAME AS THAT IN SASE OF SWITCHING
CHARACTERISTICS TESTS.

SWITCHING CHARACTERISTICS TEST WAVEFORM

>

fo—  —

90
50%
107%

tPLH

' wour

50%

50%

90%
50%
10%

{PHL

tPLH

tPHL

GND

Vee

GND

_J'PHL

PHL _41PLH

e vOL

50%

>
Em [
?
[y
e <
Z A

VoH
R '50°% 50%
twour *trr o
f B Vo
[ \ / VoL
$-10030/1
8/8 Ly7 SGS-THOMSON
V7. HMIGROELECTRONICS
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(N7 SGS-THOMSON M54/74HC125
Y/, (ICROELECTRONICS M54/74HC126

QUAD BUS BUFFERS (3-STATE)

m HIGH SPEED
tpp = 10 ns (TYP.) at Vgc= 5V
= LOW POWER DISSIPATION
Icc = 4 pA (MAX.) at Tp = 25°C 14
s HIGH NOISE IMMUNITY ' BIN (I
VNIH = VNIL = 28% V¢ (MIN.) Plastic Package Ceramic Frit Seal Package
m OUTPUT DRIVE CAPABILITY L
15 LSTTL LOADS m
= SYMMETRICAL OUTPUT IMPEDANCE M1 c1
|loH] = loL = 6 mA (MIN.) Micro Package Plastic Chip Carrier
ORDERING NUMBERS:
" tBPALhAE(iSELPROPAGATION DELAYS M54HCXXX F1 M74HCXXX C1
M74HCXXX B1N M74HCXXX M1
= WIDE OPERATING VOLTAGE RANGE M74HCXXX F1
Vce (OPR) = 2V to 6V
= PIN AND FUNCTION COMPATIBLE PIN CONNECTIONS (top view)

WITH 54/74L.S125/126

T\
HC125 &1 [j ] Vee
DESCRIPTION a1 E%‘ ] 64
The M54/74HC125 and the M54/74HC126 are high v [l ] A
speed CMOS QUAD BUS BUFFERS (3-STATE) fa-
bricated in silicon gate C2MOS technology. & [{ ] v
They have the same high speed performance of
LSTTL combined with true CMOS low power con- A2 E q &
sumption.
These devices require the 3-STATE control input v2 E )] a3
G to be taken high to make the output go into the
high impedance state. ono [} )] va
All inputs are equipped with protection circuits
against static discharge and transient excess sroran
voltage. HC126 s
6t [ 3 Vee
TRUTH TABLES A E} ] o4
HC 125 HC126 vi [ } [%E] A4
INPUTS OUTPUT INPUTS OUTPUT 62 E E] Y4
Al|lG Y Al G Y az [f [ o3
X | H z XL z v2 [f ; %g A3
L|L L L | H L . suoE "
H L H H H H No Internal prrvert
X: DON'T CARE  Z: HIGH IMPEDANCE Connection
October 1988 1/5
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M54/74HC125/126

CHIP CARRIER

AL
NC
0
NC
G3

S-7074/1

S-7114/1
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -05t07 Vv

A DC Input Voltage —0.5t0 Vgc+0.5 Vv

Vo DC Output Voltage -0.5t0 Voc+0.5 \

Ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin + 35 mA

Icc or IgnD DC V¢ or Ground Current + 70 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vece Supply Voltage 2106 \'/
2 Input Voltage 0to Vo \Y
Vo Output Voltage 0to Vec "
. 74HC Series —-40to 85
Ta Operating Temperature 54HC Series _5510 125 °C
2V 0 to 1000
t b Input Rise and Fall Time Vce § 4.5V 0to 500 ns
6 V 0to 400
26 37 SGS-THOMSON
Y/. iiCROELECTRONICS

202




M54/74HC125/126

CIRCUIT DIAGRAM

HC125 HC126
Vec Vee
A % % A % %n—
SSRGS 2
——
G G
S-10286 $-10287
DC ELECTRICAL CHARACTERISTICS
Ta=25°C —401t0 85°C |- 55t0125°C
Symbol Parameter Vcc | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 15 — — 1.5 - 15 —
Voltage 45 315 | — — |315| — |315 | — '
6.0 4.2 - — | 42 4.2 —
ViL | Low Level Input | 2.0 —_ — (05 — |05 — |05
Voltage 45 — - 135 | — 13| — |135 | V
6.0 — — 1.8 — 1.8 — 1.8
V I
VoH | High Level Output| 2.0 — 0 19 {20 | — |19 | — [19 | —
Voltage 45 | vy -20pA |44 (45 | — [44 | — [44 | — |V
6.0 | or 59 |60 — |59 — |58 —
45| Vi | -6.0mA [418 (431 | — [413| — |410| —
6.0 -78mA [ 568 |58 — | 563 — | 560 | —
VoL | Low Level Output | 2.0 — 100 (O.1 — | 0.1 — |01
Voltage 45| Vi 20 pA — |00 |oO1 — | 01 — | 01 v
6.0 or — | 0.0 0.1 — | 0.1 — | 0.1
45| Vi 6.0 mA — |o017 026 | — |033| — {040
6.0 7.8 mA — | 018|026 | — |033| — | 040
I Input Leakage 6.0 | V|=Vgc or GND — — [ £01| — | 10| — |x1.0| pA
Current
loz | 3-State Output 6.0 Vi=Vjy or V| — — [x05| — | 50| — | £10 | pA
Off-State Current Vo =Vgcor GND
lcc | Quiescent Supply | 6.0 [ V;=Vgc or GND — — 4 — 40 — 80 | xA
Current

Lyz, S55;THOMSON
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M54/74HC125/126

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

Ta = 25°C —40to0 85°C (-55t0125°C
Symbol Parameter [Vcc| Test Condition 54HC and 74HC 74HC 54HC | ynit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
triH | Output Transition | 2.0 — 25 60 | — 75 90
tyHL | Time 4.5 - 7 12 - 15 18 | ns
6.0 — 6 10 | — 13 15
tpLH | Propagation Delay| 2.0 — 52 | 100 | — | 125 150
tpHL | Time 4.5 - 13 20 | — 25 30 | ns
6.0 — " 17 —_ 21 26
tpLH |